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Amacg ve Kapsam

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi), Ttrk Uyku
Tibbi Dernedi'nin sireli resmi yayini olarak 2014 yilinda yayin hayatina
baslamistir. Dergi turkce ve/veya ingilizce olarak; uyku tibbini, uyku
ile ilgili temel klinik ve sosyolojik konulari ve uyku ve biyolojik ritimleri
isleyen olgu sunumu, arastirma yazisi ve derleme tiriindeki yazilari
kabul etmektedir. Yazarlardan hem tirkce hem de ingilizce &zet
istenmektedir. Dergide yayimlanacak olan makaleler bagimsiz ve
onyargisiz cift-kor hakemlik ilkeleri ile degerlendirilmektedir. Yilda dort
sayl (Mart, Haziran, Eylll sayilari ile Aralik kongre 6zel sayisi) online
olarak yayinlanmaktadir.

Journal of Turkish Sleep Medicine (Tirk Uyku Tibbi Dergisi),
Web of Science-Emerging Sources Citation Index (ESCI), EBSCO
Database, British Library, Index Copernicus, CINAHL Complete
Database, DOAJ, ProQuest Health & Medical Complete, Gale,
J-Gate, IdealOnline, ROOT INDEXING, Tirk Medline, Hinari,
GOALI, ARDI, OARE ve Turkiye Atif Dizini ve Turk Tip Dizini'nde
indekslenmektedir.

Acik Erisim Politikasi

Dergide “acik erisim politikas”
politikas, Budapest Open Access
www.budapestopenaccessinitiative.org
uygulanmaktadir.

uygulanmaktadir. Agik erisim
Initiative  (BOAI)  http://
kurallari  esas  alinarak

Aclik erisim; hakem degerlendirmesinden gecmis bilimsel literatlrin;
internet araciligiyla, finansal, yasal veya teknik engeller olmaksizin,
serbestge erisilebilir, okunabilir, indirilebilir, kopyalanabilir, dagrtilabilir,
basilabilir, taranabilir, tam metinlere baglanti verilebilir, dizinlenebilir,
yazilima veri olarak aktarilabilir ve her tirli yasal amag icin kullanilabilir
olmasidir. Cogaltma ve dagitim Uzerindeki tek kisitlama yetkisi ve bu
alandaki tek telif hakki; kendi calismalarinin btinltgu tzerinde kontrol
sahibi olabilmeleri, gerektigi gibi taninmalarinin ve alintilanmalarinin
saglanabilmesi icin yazarlara veriimektedir.

Bu dergi Creative Commons 3.0 Uluslararasi Lisanst ile lisanslanmistir.
izinler

Ticari amaclarla CC-BY-NC lisansi altinda yayimlanan herhangi bir
kullanimda (satis vb.), telif hakki sahibi ve yazar haklarinin korunmasi
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icin izin gereklidir. Yayimlanan herhangi bir materyalde; figir veya
tablolarin yeniden yayimlanmasi ve ¢ogaltilmasinda, kaynak baslik ve
makalelerin yazarlari ile dogru alintilayarak yapilmalidir.

Yazarlara Bilgi

“Yazarlara Bilgi” bolimine derginin internet

adresinden ulasilabilir.

http://jtsm.org

Materyal Sorumluluk Reddi

Yayimlanan yazilarin bilimsel ve hukuki sorumlulugu vyazarlarina
aittir. Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar
sorumludur. Tlrk Uyku Tibbi Dernegi (TUTD), editorler kurulu ve
yayinci; dergide yayimlanan eserler icin herhangi bir sorumluluk kabul
etmez.

Derginin mali giderleri Turk Uyku Tibbi Dernegi (TUTD) tarafindan

karsilanmaktadir.
Yazisma Adresi

Bas Editér, Sevda ismailogullari

Adres: Erciyes Universitesi Tip Fakdltesi, Néroloji Anabilim Dal,
Kayseri / Turkiye

E-posta: sevdademirci@yahoo.com
Telefon: +90 533 610 14 59
Yayinevi Yazisma Adresi

Galenos Yayinevi

Adres: Molla Girani Mah. Kacamak Sok. No: 21 34093 Findikzade,
istanbul/ Trkiye

E-posta: info@galenos.com.tr
Telefon: +90 212 621 99 25
Faks: +90 212 621 99 27
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Aims and Scope

Journal of Turkish Sleep Medicine (Turk Uyku Tibbr Dergisi) started
in 2014 as the official periodic publication of Turkish Sleep Medicine
Society. The Journal accepts case reports, research articles and
review articles on basic clinical and sociological issues, dealing with
sleep medicine in turkish and/or english. The authors are required
to provide abstracts in both english and turkish. An independent,
unbiased double peer-reviewed principle is used to select manuscripts
for publication. Four issues are published online in a year (issues in
March, June, September and special congress issue in December).

Journal of Turkish Sleep Medicine is indexed in Web of Science-
Emerging Sources Citation Index (ESCI), EBSCO Database, CINAHL
Complete Database, DOAJ, Gale, Index Copernicus, ProQuest
Health & Medical Complete, British Library, J-Gate, ROOT
INDEXING, IdealOnline, Turk Medline, Hinari, GOALI, ARDI, OARE
and Turkiye Citation Index.

Open Access Policy

This journal provides immediate open access to its content on the
principle that making research freely available to the public supports a
greater global exchange of knowledge.

Open access policy is based on rules of Budapest Open Access
Initiative (BOAI) http://www.budapestopenaccessinitiative.org by
“open access” to peer-reviewed research literature, we mean its free
availability on the public on internet, permitting any users to read,
download, copy, distribute, print, search, or link to the full texts of
these articles, crawl them for indexing, pass them as data to software,
or use them for any other lawful purpose, without financial, legal, or
technical barriers other than those inseparable from gaining access to
the internetitself. The only constraint on reproduction and distribution,
and the only for copyright in this domain, should be to give authors
control over the integrity of their work and the right to be properly
acknowledged and cited.

This journal is licensed under a Creative Commons 3.0 International
License.

Permission Requests

Permission required for use any published under CC-BY-NC license with
commercial purposes (selling, etc.) to protect copyright owner and

author rights). Republication and reproduction of images or tables in
any published material should be done with proper citation of source
providing authors names; article title; journal title; year (volume) and
page of publication; copyright year of the article.

Instructions to Authors

Instructions to authors section can be reached from the journal’s
website http://jtsm.org

Material Disclaimer

Scientific and legal responsibilities pertaining to the papers belong to
the authors. Contents of the manuscripts and accuracy of references
are also the author’s responsibility. The Turkish Sleep Medicine Society
(TSMS), the Editor, the Editorial Board or the publisher do not accept
any responsibility for opinions expressed in articles.

Financial expenses of the journal are covered by Turkish Sleep Medicine
Society (TSMS).

Correspondence Address
Editor in Chief, Sevda ismailogullari
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Publisher Corresponding Address
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Address: Molla Glrani Mah. Kacamak Sok. No: 21 34093 Findikzade,
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Yazarlara Bilgi

Yazar Kilavuzu

Journal of Turkish Sleep Medicine (Tirk Uyku Tibbi Dergisi) icin géndereceginiz
eseri hazirlarken; asadida yer alan, size yardimc olacak yonergeleri dikkatle
okumaniz 6nerilir.  Herhangi bir sorunuz olmasi durumunda bizimle iletisime
gecmekten cekinmeyiniz. Gozden gecirme ve yayimlanma islemlerini hizlandirmak
amaciyla, yonergelere uymayan makaleler gézden gecirme isleminden dnce teknik
diizeltmelerin yapilmasi icin iletisim kurulacak yazara geri gonderilir.
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10. Telif Hakki

11. Makalenin Kabull

12. Erken Cevrimici Makaleler

13. Yazi Isleri

1. Dergi Hakkinda

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi), Turk Uyku Tibbi
Dernegi‘nin sureli resmi yayin organidir. Yayin dili tirkce ve ingilizce olan; uyku ile
ilgili temel klinik ve sosyolojik konulari ve uyku ve biyolojik ritimleri isleyen 6zgln
arastirma makalelerini, olgu sunularini ve derleme tdrtndeki yazilari yayimlar.
Dergide yayimlanacak eserlerde yazar olmak icin TUTD Uyesi olma sarti aranmaz.
Dergide makale basvuru Ucreti veya makale islem Ucreti uygulanmamaktadir.

Siklik: Yilda dort sayi (mart, haziran, eylll sayilari ve aralik kongre 6zel sayisi)
E-ISSN: 2757-850X

Dergi Adi Kisaltmasi: J Turk Sleep Med

Yayinci: Galenos Yayinevi

2. Editor incelemesi ve Yayima Kabul

— Makale inceleme Siireci: Dergiye génderilen makale; konusuna gére, yardimci
editérlerden birine génderilir. Sorumlu yardimcr editdr, makaleyi incelemesi icin
en az iki adet hakemi gorevlendirir ve hakemlerin yorumlarina gére makalenin
yayimlanmasina, revizyonuna veya reddedilmesine 4-6 hafta icinde karar verir.

— Yayima Kabul: Tim eserler icin yayima kabul kriterleri arasinda; sunulan
arastirmanin kalitesi, 6zgUnlGgu ve derginin okuyuculari icin dikkate deger olmasi
yer alir. Tim makaleler sirasiyla gozden gecirilir. Editér herhangi bir materyali
yayimlamayi reddetme hakkina sahiptir. Makalenin kabul olmasi veya reddedilmesi
ile ilgili son karar Yayin Kurulu'na aittir.

— Makalenin Yayimlanmasindan Once: Tim makaleler acik, 6z ve anlasilir
bir bicimde yazilmalidir; boylece makalenin yazildigi alanda uzman olmayan
profesyonel okuyucular tarafindan da anlasilabilir olmasi saglanmalidir. icerigi
bakimindan yayimlanabilir olduguna karar verilen eserler icin editérler, makaledeki
anlam belirsizliklerini ve tekrarlari gidermek ve yazar ile okuyucu arasindaki iletisimi
gelistirmek amaciyla makalede degisiklik yapabilir. Eger kapsamli degisiklik yapilmasi
gerekiyor ise eserler diizeltme icin yazarlara geri gonderilir.

3. Makale Kategorileri

— Ozgiin Makale: Temel veya klinik konular tizerine glincel arastirmalarin ayrintili
bir bicimde sunulmasidir.

* Kelime Sinin: Ozet haric olmak tizere tablo, sekil ve referanslar dahil en fazla 6000
kelime.

« Ozet: En fazla 250 kelime, yapilandirilmis (giris, amac, gerec yontem, bulgular,
sonug altbasliklari ile).
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« Sekiller/Tablolar: En fazla 2 adet.

 Referanslar: En fazla 30 adet.

— Kisa Yazi: Arastirmalari veya klinik uygulamalari 6nemli ve hizli bir sekilde etkileyen
yeni buluslari icerir. Olgu sunumlarini icermez.

« Kelime siniri: Ozet haric olmak (izere tablo, sekil ve referanslar dahil en fazla 1800
kelime.

« Ozet: En fazla 100 kelime, yapilandirimamis (alt basliklar kullaniimadan).

« Sekiller/Tablolar: En fazla 5 adet.

 Referanslar: En fazla 10 adet.

Kisa yazilar icin destekleyici bilgilere izin verilmemektedir.

— Olgu Sunumu: Ender goriilen, ilginc klinik vakalar ve yenilikler yayimlanmak
icin dikkate alinir. Editor; uygun gérmesi durumunda, yazarlardan olgu sunumunu
“Editére Mektup” formatinda tekrar yazilmasini isteyebilir.

« Kelime sinir: Ozet haric olmak Uzere tablo, sekil ve referanslar dahil en fazla 1200
kelime.

« Ozet: En fazla 100 kelime, yapilandirimamis (alt basliklar kullaniimadan).

« Sekiller/Tablolar: En fazla 2 adet.

 Referanslar: En fazla 10 adet.

— Editdére Mektup: Herhangi bir tartisma konusunda yazilmis mektuplar (klinik
gozlemler, son cikan sayillarda yayimlanan yazilara yapilan yorumlar vb.) editore
gonderilebilir. Bu yazilar da editoér incelemesine tabidir. Mektuplarda istege bagl bir
baslik kullanilabilir. Yazarlarin s6z konusu mektuplara verdikleri yanitlarda mektubun
bashigi belirtimelidir (Orn. Makalenin Baglgi'na yanit olarak). Bu, okuyucularin
tartismanin hatlarini takip edebilmelerini saglayacaktir.

« Kelime siniri: En fazla 500 kelime.

o Ozet: Ozet icermez.

« Sekiller/Tablolar: En fazla 1 adet.

 Referanslar: En fazla 5 adet.

— Derleme Makalesi: Anket, giincel arastirmalarin degerlendirmeleri ve elestirel
yorumlamalari, derginin kapsadigi alanlardaki veri ve kavramlari iceren derleme
makalelerini icerir.

« Kelime siniri: Ozet haric olmak (izere tablo, sekil ve referanslar dahil en fazla 8000
kelime.

« Ozet: En fazla 250 kelime, yapilandinimamis (alt bagliklar kullaniimadan).

* Sekiller/Tablolar: Resimler, sekiller veya tablolar baska bir kaynaktan alinarak
kullanildiysa telif hakkr sahibinden (genellikle yayinevi) materyali cogaltmak icin izin
verildigini belirten bir mektubun "Ust yaz!” ile birlikte gonderilmesi gerekmektedir.
— Editdr Notu: Bir makale veya bilgi glincellemesi hakkinda gorls notu editér
tarafindan davet edilir.

* Kelime sinirt: En fazla 1500 kelime.

o Ozet: Ozet icermez.

 Referanslar: En fazla 5 adet.

4. Makale Gonderimi

Makaleler asagidaki adresten online olarak gonderilmelidir:
https://www.journalagent.com/jtsm

internet sitesini kullanirken veya makale ile ilgili herhangi bir sorun olmasi durumunda
teknik yardim icin litfen Galenos Yayinevi veya Editorler Kurulu ile iletisime geginiz.
Tlm yazismalar e-posta yoluyla yapilacagindan dolay: yazarlar e-posta adreslerini
belirtmelidir.

Makale gonderimi yapilirken sorumlu yazarin ORCID ID (Open Researcher and
Contributor ID) numarasi belirtimelidir. ORCID ID edinmek icin http://orcid.org
adresinden Ucretsiz olarak kayit olusturulabilir.

— Dergiye gonderilen tim makaleler bu kurallara uymalidir. Aksi takdirde makale
yazara geri gonderilir ve yayimlanmasi gecikir.



Yazarlara Bilgi

* Bir paragraf icinde satirlarin sonunda “enter” tusu kullanilmamalidir.

* Heceleme secenedi kapali tutulmali, sadece anlam icin gerekli olan durumlarda
“tire” kullanilmalidir.

e Turkce veya ingilizce olmayan karakterleri temsil etmek icin kullanilan 6zel
karakterler agikca belirtilmelidir.

* 1 (bir) yerine I (le), O (sifir) yerine O (bliyuk harf o) veya  (Yunancada beta) yerine 3
(Almanca Eszett harfi) kullaniimamalidir.

* Tablolarda veri gostergelerini ayirmak icin bosluk yerine “tab” tusu kullaniimalidir.
Tablo diizenleme fonksiyonu kullanildiysa her bir veri géstergesinin tek bir
hiicrede oldugundan emin olunmalidir. (6rn. Hucreler icinde satirbasi komutu
kullaniimamalidir)

— Yazarlar "Ust yazi'yi baslik sayfasindan ayri olarak hazirlamalidir. Makalenin
iceriginin bilimsel toplanti veya sempozyumda kisa 6zet seklinde sunulmanin
haricinde; daha Once baska bir yerde yayimlanmamis veya yayimlanmak Uzere
génderilmemis oldugu bu yazida beyan edilmelidir. Ust yazida ayrica tiim yazarlarin
makalenin icerigi hakkinda fikir birligi icinde olduklarinin belirtiimesi gerekmektedir.
Tum vyazarlarin makale gonderiminden 6nce Makale Merkezi'ne kaydedilmesi
gerekmektedir.

Yazarlar ayrica arastirma projesinin bir “Etik Komite” tarafindan onaylandigini, onay
numarasi ile birlikte belirtmelidir (bkz. Etik Konular). Bu bilgi, arastirmanin “Gereg ve
Yéntem” bélimiinde belirtilmelidir. insan deneylerinde yazarlar, 1964 yili Helsinki
Bildirgesi (2013 yili Edinburg’'da revize edilmis hali ile) hiktumlerine uymalidir ve
calismanin katilimailarinin bilgilendirilmis olur verdiklerine dair bir ifade eklemelidir.
Hasta kimliginin gizli kalmasi saglanmalidir. Klinik arastirmalarda yazarlar calisma
kaydinin adini ve kayit numarasini Ustyazida bildirmelidir. Kaydedilmemis bir klinik
deneyde neden kayit yapilmadigr aciklanmalidir.

5. Makalenin Yapisi

Makalenin uzunlugu “Makale Kategorileri” bolimindeki sartlara uymalidir.
Belirtilen yonergelere uymayan makaleler, incelemeye baslanmadan 6nce teknik
diizeltmelerin yapilmasi icin iletisim kurulacak yazara geri iletilecek ve makale yayim
icin gonderilmemis sayilacaktir.

Makaleler belirtilen sirayla sunulmalidir: Baslik sayfasi, Ozet ve anahtar kelimeler,
metin, tesekkir ve beyanlar, referanslar, resim ve sekiller, tablolar, denklemler.
Metine dipnot verilmemelidir, bu tlr notlar metinde parantez icinde belirtilmelidir.
— Baslik Sayfasi: Sunlari icermelidir;

e Makalenin kategorisi

e Makalenin bashgi

* Makalenin kisa bashgi

e Yazarlarin tam adlari ve kurumlari

e Calismanin yapildigi kurumun adresi

o iletisim kurulacak yazara ait tam posta ve e-posta adresleri, faks ve telefon
numaralari

¢ Kelime sayis

Baslk 120 karakterden az olmalidir. Baslikta REM, DNA gibi yaygin kullanilan
kisaltmalar disinda kisaltma kullanilmamalidir. Bosluklar dahil 40 karakteri asmayacak
bir kisa baslik da belirtilmelidir.

— Ozetve Anahtar Kelimeler: “Makale Kategorileri” bélimiindekikosullara uymalidir.
Ozette yaygin kullanilan kisaltmalardan baska kisaltma veya referans yer almamalidir.
Anahtar kelimeler 6zet bolimunin altinda yer almali ve 3-7 adet olmalidir.

— Metin: Yazarlar makalenin boltmlerini belirtilen sira ile olusturmalidir: Giris, Gereg
ve Yoéntemler, Bulgular, Sonug. Litfen bu kosullarin makale tipine gore degisiklik
gosterdigini unutmayiniz ve “Makale Kategorileri” bolimini tekrar gézden gegiriniz.
—Tesekkir ve Beyanlar: Yazarlar ¢ikar catismasi yaratabilecek herhangi bir finansal
destek veya iliskiyi beyan etmelidir. Finansal badis veya diger fon yardimlarinin
kaynagini bildirmelidir. Yazarlar finansal beyanda bulunmak ve olasi cikar iliskilerini
aciklamak icin sunulan secenekleri rehber olarak kullanabilir: istihdam/liderlik
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konumu/danismanlik rolli, hisse sahibi, patent telifleri/lisans Gcretleri, honoraryum
(6rn. ders Ucretleri), promosyon malzemeleri Ucretleri (6rn. makale (cretleri),
arastirma fonu veya diger (6rn. arastirma ile ilgili olmayan gezi, seyahat veya
hediyeler).

— Referanslar: Vancouver sistemi kullaniimalidir: http://barrington.cranfield.ac.uk/
help/vancouver-system-for-citing-references. Metin icinde referanslara Ust simge
normal rakamlar kullanilarak gecis sirasina gore atifta bulunulmalidir. Eger sadece
tablo veya sekil basliklarinda atifta bulunuluyorsa tablo veya seklin metinde ilk gectigi
yere gore numaralandirilmalidir. Referans listesinde referanslar metindeki gecis
sirasina gore numaralandiriimali ve listelenmedir. Referans listesinde tlim yazar adlari
yer almalidir. Yayimlanmamis veri ve kisisel iletisimler listede yer almamalidir, bunlara
sadece metin icinde atifta bulunulmalidir (Orn. Smith A, 2000, yayinlanmamis veri).
1) Korkmaz S, Cakir D, Bayram F, Karaca Z, Ismailogullari S, Aksu M. Obstructive
Sleep Apnea Syndrome in Acromegaly Before and After Treatment. JTSM 2014;1:22-
7.

2) Ernstoff M. Urologic Cancer. Black-well Science, Boston, 1997.

3) Gilchrist RK. Further commentary: Continent stroma. In: King LR, Stone AR,
Webster GD (eds). Bladder Reconstruction and Continent Urinary Diversion. Year
Book Medical, Chicago, 1987;204-5.

DOI kullanan standart dergi makaleleri; cilt, sayi veya sayfa sayisi almadan 6nce
online olarak yayinlanan makaleler (DOI hakkinda daha fazla bilgi igin: http://www.
doi.org/faq.html):

4) Korkmaz S, Cakir D, Bayram F, Karaca Z, Ismailogullari S, Aksu M. Obstructive
Sleep Apnea Syndrome in Acromegaly Before and After Treatment. JTSM internet agi
lzerinde yayinlandigi tarih 30 Mart 2014; doi: 10.1111/}.1479-8425.2008.00379.x
— Resim ve Sekiller: Basliklari resim ve sekilden ayri olarak belirtiimelidir. El cizimleri
ve fotograflar dahil tim cizimler resim veya sekil olarak siniflandirilir. Resim ve
sekillere metinde sirayla atifta bulunulmalidir. Her bir resim-sekil ayri bir dosya olarak
hazirlanmalidir ve resim-sekil numarasi dosya adinda yer almalidir. Makale inceleme
islemi sirasinda aktarmayi kolaylastirmak icin .jpg veya .bmp olarak kaydedilmis disik
¢ozunurlikteki resim-sekillerin gdnderilmesi uygundur. Makalenin kabuliinden sonra
yayin icin yazarlardan resim-sekillerin daha ylksek ¢oztnurltk|i halleri talep edilebilir.
¢ Boyut: Resim-sekil boyutlari tek siituna sigmali (82 mm), orta boyutta olmali (118
mm) veya tam metin boyutuna sigmalidir (173 mm).

e Cozlnurlik: Resim-sekiller yuksek coztinurltklu .eps veya .tif dosyalar olarak
hazirlanmalidir.

 Kosullar: Yarim ton resim-sekiller 300 dpi (dots per inch), renkli resim-sekiller 300
dpi ve RGB (kirmiz, yesil, mavi) modu yerine CMYK (cam gébegi, mor pembe, sari,
siyah) modunda ayarlanmis olarak kaydedilmis sekilde, yazi iceren resim-sekiller 400
dpi, cizim halindeki sekiller 1000 dpi. seklinde dizenlenmelidir.

 Cizim sekilleri: Profesyonel olarak veya bir bilgisayar grafik paketi ile cizilmis keskin
siyah veya beyaz grafikler veya diyagramlar seklinde olmalidir.

e Resim veya sekillerdeki metin boyutlari: Yazi karakteri eklenmelidir. Derginin
yazi boyutundan veya 8 puntodan daha blyik olmamalidir. (Resim-sekillerin
indirgenmesinin ardindan yazi hala okunabiliyor olmalidir.)

*Cizgi genisligi: 0,5 ve 1 nokta arasinda olmalidir. (Genis veya kalin cizgilerden
kaciniimalidir.)

Cizimlerin hazirlanmasi ile ilgili daha fazla yardim icin link: http://authorservices.
wiley.com/bauthor/author.asp

— Tablolar: Her bir tablo ayri bir dosya olarak hazirlanmalidir. Dosya adi tablo
numarasini icermelidir. Tablolar; ayri bir sayfada altyazilari, agiklamalari ve basliklari
ile birlikte belirtiimelidir. Dizenlenebilir metin olarak verilmelidir. Metin icinde
normal rakamlar ile numaralandiriimalidir. PDF halinde sunulmamalidir. Dikey cizgiler
kullaniimamalidir. Tim kisaltmalar agiklanmalidir. Semboller sirasiyla su sekilde
kullaniimalidir: T, 1, §, 1; ve *, **, *** sembolleri p degerleri icin kullaniimalidir. SS
ve SEM gibi istatistiksel kisaltmalar aciklama olmadan kullanilabilir.
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— Denklemler: Normal rakamlarla sirali olarak numaralandirimalidir. Bunlar,
parantez icinde sag tarafta verilmelidir. Tim degiskenler italik olarak belirtilmelidir.
Orn.

dx/dt=c(x-x2/3+y+2z)(1)

DY/DT =—(X +BY - A)/C(2)

Ek Bilgi: Bulgular ile yakindan ilgili olan destekleyici bilgiler yer alabilir.

6. Makalenin Bicimi

— imla: Kimyasal adlari gibi yabanci isim ve terimler orijinal dilinde yazilmalidir.

— Birimler: Tim olctimler SI birimleri veya Sl'dan tiretilen birimler ile verilmelidir.
SI birimleri hakkinda daha fazla bilgi icin Bureau International des Poids et Mesures
(BIPM) internet sayfasini (http://www.bipm.fr) ziyaret ediniz.

— Kisaltmalar: Kisaltmalar az miktarda kullaniimalidir. Oncelikle ifadenin acik
hali ardindan parantez icinde kisaltmasi belirtiimelidir. DNA gibi yaygin kullanilan
kisaltmalar aciklamasi olmadan kullanilabilir.

— Marka isimleri: ilaclar ve kimyasallar marka isimleriyle verilmemelidir. Calismada
tescilli ilaclar veya kimyasallar kullanildi ise jenerik isimleriyle belirtilerek parantez
icinde marka adi ve tedarikci firmanin adi ve yeri belirtilmelidir.

Yayin Politikasi ve Makale Yazim Kurallari, International Committee of Medical
Journal Editors (ICMJE) tarafindan sunulan “Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” (http://www.icmje.org) temel alinarak hazirlanmistir.
Arastirma makalelerinin hazirligi, sistematik derlemeleri, meta-analizleri ve olgu
sunumlari ise uluslararasi kilavuzlara uygun olmalidir:

e Randomize calismalar icin; CONSORT (Moher D, Schultz KF, Altman D, for the
CONSORT Group. The CONSORT statement revised recommendations for improving
the quality of reports of parallel group randomized trials. JAMA 2001; 285:1987-91)
(http://www.consort-statement.org).

e Sistematik derleme ve meta-analizlerin raporlamalari icin; PRISMA (Moher D,
Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 2009;
6(7): €1000097) (http://www.prisma-statement.org).

* Tanisal degerli calismalar igin; STARD (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis
CA, Glasziou PP, Irwig LM, et al, for the STARD Group. Towards complete and
accurate reporting of studies of diagnostic accuracy: the STARD initiative. Ann Intern
Med 2003;138:40-4) (http://www.stard-statement.org).

e Gozlemsel calismalar icin; STROBE (http://www.strobe-statement.org).

e Meta-analizleri ve gozlemsel calismalarin sistematik derlemeleri icin; MOOSE
(Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in
epidemiology: a proposal for reporting “Meta-analysis of observational Studies in
Epidemiology” (MOOSE) group. JAMA 2000; 283: 2008-12).

e CARE kilavuzlari, olgu sunumlarinin dogrulugunu, seffafligini ve yararlihigini
artirmak icin tasarlanmistir. (Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley
D; the CARE Group. The CARE Guidelines: Consensus-based Clinical Case Reporting
Guideline Development.) (http://www.care-statement.org)

7. Diizeltmeler

Sayfa dizgi duzeltmelerini iceren PDF (Portable Document Format) dosyasinin
indirilebilecegi linke ait adresin bildirimi, gerekli formlar ve daha fazla aciklamalar
iletisim kurulacak yazara e-posta yoluyla gonderilecektir. PDF diizeltmesinin amaci
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makalenin duzeninin, tablolarin ve sekillerin son kontrolini saglamaktir. PDF
dizeltmesi asamasinda hatalarin cok gerekli dizeltmeleri disindaki degisikliklere izin
verilmemektedir.

8. Etik Konular

Yazarlar; arastirma projesini, calismanin yapildigi kuruma ait etik komite tarafindan
onaylandigini belirtmelidir. Yazili onam gerekli dedildir ancak editor bu tir bir belgeyi
talep etme hakkini sakli tutar. Hayvan denekleri iceren herhangi bir deney, kurumsal
bir etik komite tarafindan onaylanmali ve bu da metin icinde bildiriimelidir.

9. Klinik Arastirmalarin Kaydedilmesi

Tum klinik arastirmalar kayit edilmelidir. Yazarlar kayit detaylarini makalede
belirtmelidir. Bir klinik arastirma, medikal girisimler ve bunlarin saglik acisindan
sonugclari arasindaki sebep sonug iliskilerini arastirmak icin prospektif olarak insan
deneklerini girisime veya karsilastirmali gruplara dahil eden herhangi bir arastirma
projesi olarak tanimlanir.

10. Telif Hakki

Tim vyazarlar ‘Ozel Lisans Formu’ndaki hususlar kabul etmeli ve bu formu
imzalamalidir veya onlarin adlarina iletisim kurulacak yazarin imzalamasini kabul
etmelidir. Bu formu imzalayarak, yazarlarin telif hakkina tabi veya daha 6nceden
yayimlanmis herhangi bir materyali kullanmak icin izin aldiklari kabul edilir. Form
buradan indirilebilir.

11. Makale Kabulii

* Kabulden &nce yazarlar, makalelerinin degerlendirme sirecinin hangi asamasinda
oldugunu https://www.journalagent.com/jtsm adresinden takip edebilirler.

¢ Kabulden sonra yazarlar, Galenos Yayinevi'nden makalelerinin isleyis streci
hakkinda bilgi edinebilirler. Bu, yazarlara makalelerinin kabul olduktan sonra
internette yayinlanmasina kadar olan sirecini takip etmelerini saglar. Yazarlara
islemlerin kilit noktalarinda otomatik olarak e-posta génderilir; béylece isleyisi kontrol
etmek icin editérle iletisime gecmelerine gerek kalmaz. internet agi tizerinde isleyis
takibi hakkinda daha ayrintili bilgi, sikca sorulan sorular ve makale hazirlamayla ilgili
ipuclari dahil bol miktarda kaynak, makale gonderimi ve daha fazlasi icin http://
www.tutd.org.tr adresini ziyaret ediniz.

12. Erken Cevrimici Makaleler

Bir “Erken Cevrimici Makale” makale, tam metin bir makalenin sayida yayinlanmadan
once internet aginda elektronik olarak yayinlanmis halidir. Bu sayede makale hazir
olur olmaz gorinebilir durumdadir. Erken Cevrimici Makaleye bir DOI (Digital Object
Identifier) numarasi verilir; bdylece bir sayida yer almadan dnce bu makaleye atifta
bulunulabilir ve makale takip edilebilir. Yayinlanmadan 6nce DOI gecerli olarak kalir
ve makaleye atifta bulunmak ve erismek icin kullaniimaya devam edilebilir. DOI
hakkinda daha fazla bilgi icin http://www.doi.org/fag.html adresini ziyaret ediniz.
13. Yaz isleri

Tirk Uyku Tibbi Dernegi (TUTD)

Adres: Naci Cakir Mah. 760. Sok. Esenkent Sitesi D Apt. No: 25 D: 17 Cankaya,
Ankara/Turkiye

Telefon: +90 530 409 82 60

Faks: +90 312 480 89 58

E-posta: dergi@tutd.org.tr
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1. About The Journal

Scope Journal of Turkish Sleep Medicine is the official turkish and english language
journal of the Turkish Sleep Medicine Society (TSMS), and publishes original research
articles, articles, case reports and review articles on basic clinical and sociological
issues, dealing with Journal of sleep medicine. Both members and non-members of
the TSMS are welcome to submit papers to the journal.

The journal does not charge any article submission or processing charges.
Frequency: Four issues per year (issues in march, june, september and congress
special issue in december)

E-ISSN: 2757-850X

Journal abbreviation: J Turk Sleep Med

Publisher: Galenos Yayinevi

2. Editorial Review And Acceptance

— Review process: A submitted paper is assigned to one of the associate editors
according to the topics of paper. The responsible associate editor appoints more
than two reviewers for evaluating the paper and decides whether the paper
should be accepted for publication, revised or rejected, according to the reviewers’
comments within four to six weeks.

— Acceptance: The acceptance criteria for all papers are the quality and originality
of the research and its significance to our readership. All manuscripts are peer
reviewed. The Editor reserves the right to refuse any material for publication. Final
acceptance or rejection rests with the Editorial Board.

— Before publication: All manuscripts should be written in a clear, concise, direct
style so that they are intelligible to the professional reader who is not a specialist in
the particular field. Where contributions are judged as acceptable for publication on
the basis of content, the Editor reserves the right to modify manuscripts to eliminate
ambiguity and repetition and improve communication between author and reader.
If extensive alterations are required, the manuscript will be returned to the author
for revision.

3. Manuscript Categories

— Original Article: Full-length presentation of current research related to either basic
or clinical knowledge.

e Word limit: 6000 words maximum, excluding abstract but including references,
tables and figures.
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¢ Abstract: 250 words maximum, structured (introduction/aim, material methods,
results, discussion).

— Short Paper: Short papers cover new findings that could substantially and
immediately affect research or clinical practice. Short papers do not include case
reports.

« Word limit: 1800 words maximum, excluding abstract but including tables, figures
and references,.

¢ Abstract: 100 words maximum, unstructured (no use of subheadings).

« Figures/ tables: Maximum 5.

 References: Maximum 10.

Supporting information is not allowed for short papers.

— Case Report: Clinical cases of exceptional interest and novelty are considered for
publication. If appropriate, the Editor may ask authors to rewrite case reports as
“Letters to the Editor”.

e Word limit: 1200 words maximum, excluding abstract but including references,
tables and figure legends.

e Abstract: 100 words maximum, unstructured (no use of subheadings).

* Figures/ tables: Maximum 2.

 References: Maximum 10.

— Letters to the Editor: Letters may be submitted to the Editor on any topic of
discussion: clinical observations, as well as comments on papers published in recent
issues. Letters to the Editor are subject to peer review. Letters can use an arbitrary
title.

The responses to the letter from authors must cite the title of the letter: e.g.
Response to [title of letter]. This ensures that readers can track the line of discussion.
* Word limit: 500 words maximum.

 Abstract: No abstract.

* Figures/ tables: Maximum 1.

« References: Maximum 5.

— Review Avrticle: Survey, evaluation and critical interpretation of recent research,
data and concepts in the fields covered by the journal review articles will undergo
peer review prior to acceptance.

¢ Word limit: 8000 words maximum, excluding abstract but including tables, figures
and references.

¢ Abstract: 250 words maximum, unstructured (no use of subheadings).
 Figures/tables: If figures or tables have been reproduced from another source,
a letter from the copyright holder (usually the Publisher), stating authorization to
reproduce the material, must be attached to the covering letter.

— Editorial Critical: comments and overview about an article or an updated subject
invited by the Editor.

e Word Limit: 1500 words maximum.

¢ Abstract: No abstract.

« References: Maximum 5.

4. Submission of Manuscript

Manuscripts must be submitted online at: https://www.journalagent.com/jtsm

If there are any problems using the site or managing a manuscript, please contact
with Galenos Yayinevi or Editorial Board.

Authors must supply an email address as all correspondence will be by email.

The ORCID ID (Open Researcher and Contributor ID) number of the correspondence
author should be provided while sending the manuscript. A free registration can be
done at http://orcid.org.

— General All articles submitted to the Journal should comply with these instructions.
Otherwise, the manuscript will be returned to the author and publication may be
delayed.
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Instructions to Authors

* Do not use ‘Enter’ at the end of lines within a paragraph.

e Turn the hyphenation option off; includeonly those hyphens that are essential
tothe meaning.

* Specify any special characters used to rep-resent non-English characters.

* Do not use | (ell) for 1 (one), O (capital o) for O (zero) or B (German esszett) for 3
(Greek beta).

5. Structure of the Manuscript

The length of manuscripts must adhere to the specifications under the section
“Manuscript Ca-tegories”. Manuscripts that do not adhere to the following
instructions will be returned to the corresponding author for technical revision
before undergoing peer review (unsubmitted). Manuscripts should be presented
in the following order: Title page, abstract and key words, text, acknowledgments
including disclosure, references, figure legends, tables and figures. Footnotes to the
text are not allowed and any such material should be incorporated into the text as
parenthetical matter.

—> Title Page: The title page should contain:

* Manuscript category

¢ The title of the paper

* The running title of the paper

* The full names of the authors and their institutions

 The addresses of the institutions at which the work was carried out together

* The full postal and email address, plus facsimile and telephone numbers, of the
corresponding author

* Word count

The title should be less than 120 characters. Do not use abbreviations in the title,
other than common abbreviations such as REM, DNA and so on. A short running title
(less than 40 char-acters including spaces) should also be provided.

— Abstract And Keywords: The abstract must adhere to the specifications in
"Manuscript Ca-tegories”. The abstract should not contain abbreviations other than
common abbreviations or references. 3 to 7 key words should be supplied below the
abstract in the main text.

— Text: Authors should set out the sections of the manuscript as follows:
Introduction, Materi-als and Methods, Results, Discussion, in this order. Please
note that the requirements differ ac-cording to manuscript types. Please refer to
“Manuscript Categories”.

— Acknowledgments/ Disclosure: Authors must declare any financial support or
relationships that may pose a conflict of interest. The source of financial grants and
other funding must be disclosed. Authors may consider, as a guide for financial
disclosures, reporting interests as de-scribed in the following list: Employment/
leadership position/advisory role, stock ownership, patent royalties/licensing
fees, honoraria (e.g. lecture fees), fees for promotional materials (e.g. manuscript
fees), research funding, or other (e.g. trips, travel, or gifts which are not related to
research).

— References: The Vancouver system of referencing should be used:

http://  barrington.cranfield.ac.uk/help/  vancouver-system-for-citing-references.
In the text, ref-erences should be cited using superscript Arabic numerals in the
order in which they appear. If cited only in tables or figure legends, number them
according to the first identification of the table or figure in the text. In the reference
list, the references should be numbered and listed in order of appearance in the text.
List all authors in the reference list. References to unpublished data and personal
communications should not appear in the list but be cited in the text only (e.g. Smith
A, 2000, unpublished data).

1) Korkmaz S, Cakir D, Bayram F, Karaca Z, Ismailogullari S, Aksu M. Obstructive Sleep
Ap-nea Syndrome in Acromegaly Before and After Treatment. JTSM 2014;1:22-7.
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Abstract

Sleep and its disorders are still the least understood phenomena
in biology. This systematic review aims to identify four personality
psychobiological modelsrelated to sleep disorders and sexual dysfunction.
The literature search for English-language records was conducted on the
Web of Science, Scopus, PubMed, ProQuest and Cochrane databases
from January 1990 to April 2019. According to the number of studies
available related to research variables and heterogeneous designs, the
pooled effect size was calculated separately for both case-control and
correlation studies using the random-effects method because of the
heterogeneity of the studies and use of the I> measure. The numbers
of studies on parasomnias, Restless Legs syndrome, sleep breathing
disorders, daytime sleepiness and sexual dysfunction were minimal.
However, the present meta-analysis on four studies on insomnia showed
that the cases and controls in harm avoidance (HA) are significantly
different (p=0.001). Another meta-analysis on 11 studies showed that a
significant correlation exists between poor sleep quality assessed using
the Pittsburgh Sleep Quality index with negative affect (NA) (z=10.437,
p<0.001) and positive affect (PA) (z=-6.826, p<0.001). In addition to
the few studies on sleep and sexual disorders, the greater challenge
is the wide range of these disorders, making it difficult to perform a
comprehensive meta-analysis and draw a conclusion. Generally, NA/PA
and HA may play critical roles in sleep quality and insomnia, respectively.
These findings and limitations are debatable.

Keywords: Character, meta-analysis, personality, sexual dysfunction,
sleep disorders, temperament

0z

Uyku ve bozukluklari halen biyolojide en az anlasilan fenomenlerden
biridir. Bu sistematik derleme, uyku bozukluklari ve cinsel islev bozuklugu
ile ilgili dort kisilik psikobiyolojik modelini tanimlamayr amaclamaktadir.
Ocak 1990’dan Nisan 2019’a kadar olan Ingilizce dilindeki kayitlar
icin literatlir taramasi Web of Science, Scopus, PubMed, ProQuest ve
Cochrane veri tabanlarinda gerceklestirilmistir. Arastirma degiskenleri ve
heterojen tasarimlarla ilgili mevcut calisma sayisina gore havuzlanmis
etki blyiklugu, heterojenlik calismalari, 12 dlclisii nedeniyle rastgele
etkiler yontemi kullanilarak hem olgu-kontrol hem de korelasyon
calismalari icin ayri ayr hesaplanmistir. Parasomniler, Huzursuz Bacak
sendromu, uykuda solunum bozukluklari, glindiiz uykululuk ve cinsel
islev bozuklugu ile ilgili calisma sayisi oldukga sinirliydi. Bununla birlikte,
uykusuzluk Uzerine dort calisma Uzerine yapilan mevcut meta-analiz,
zarardan kacinma (harm avoidance: HA) olgulari ve kontrollerinin
onemli dl¢lide farkli oldugunu gostermistir (p=0,001). On bir ¢calismanin
baska bir meta-analizi, Pittsburgh Uyku Kalitesi indeksi kullanilarak
degerlendirilen koti uyku kalitesi ile negatif duygulanim (negative
affect: NA) (z=10,437, p<0,001) ile pozitif duygulanim (positive
affect: PA) arasinda anlamli bir korelasyon oldugunu gostermistir. (z=-
6,826, p<0,001). Uyku ve cinsel bozukluklarla ilgili birkag calismaya ek
olarak, daha blyik zorluk, kapsamli bir meta-analiz ve sonug ¢ikarmayi
zorlastiran bu bozukluklarin genis yelpazesidir. Genel olarak, NA/PA ve
HA sirasiyla uyku kalitesinde ve uykusuzlukta anahtar rol oynayabilir.
Bulgular ve kisithliklar tartismahdir.

Anahtar Kelimeler: Karakter, meta-analiz, kisilik, cinsel islev bozuklugu,
uyku bozukluklari, mizag
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Introduction

Sleep disorders and sexual dysfunction are among the most
common psychiatric morbidities in various populations around
the world (7). Sleep disorders that are common in 0.4-48
percent of the United States population included insomnia,
sleep breathing disorders (Central Sleep Apnea syndrome,
obstructive sleep apnea, and snoring), central hypersomnolence
disorders (hypersomnia and narcolepsy), parasomnias, sleep-
related movement disorders, and circadian rhythm sleep-wake
disorders (2). Meanwhile, sexual dysfunction includes sexual
dysfunction (desire, arousal, orgasm, painful intercourse and
vaginismus, and premature ejaculation) and paraphilias. Sexual
dysfunction is seen in a significant proportion of men and
women, depending on the type of disorder (3).

Attempts to identify predisposing risk factors for sleep disorders
and sexual dysfunction have highlighted the role of some
demographic and clinical variables (4-8). However, the unstable
nature of these risk factors has not been able to help differential
diagnoses of the wide range of these disorders. Therefore, it is
assumed that the differential diagnosis of sleep disorders and
sexual dysfunction requires screening of some relatively stable
risk factors such as personality traits (9,10). Recently, some
studies have examined the personality correlations of these
disorders based on factor analysis approaches that have found
contradictory findings (9,10). However, given that sleep and
its disorders are still one of the least understood phenomena in
biology (11), in the last two decades, the study of personality
correlations of these disorders based on psychobiological
approaches has accelerated (12-15).

In models based on personality psychobiological theories,
temperament (and/or character) abnormalities are the main
cause of psychiatric disorders (16,17). The main psychobiological
theories of personality include Cloninger’s temperament and
character model (18,19), the positive and negative affect/
temperament model proposed by Watson et al. (20), Akiskal’s
affective temperaments model (21), and the affective and
emotional composite temperament proposed by Lara et al.
(22). So far, several studies have examined the relationship
between the structures of these theories and sleep disorders
and sexual dysfunction (11-14,23-28). However, the findings
are very scattered and the integrated interpretation of them
is challenging. For example, two studies (29,30) have found
dissimilar findings on the relationship between harm avoidance
(HA) in Cloninger’s theory and insomnia disorder. Other studies
have also reported contradictory results on the relationship
between positive affect and sleepiness (31,32). On the other
hand, some studies have suggested inconsistent results about
the relationship between HA and sexual satisfaction (33,34).
Thus, the combined findings of previous studies in the form
of a comprehensive review could help to the differential
diagnosis of sleep disorders and sexual dysfunction using
personality psychobiological theories. So, the present review
was conducted to identify four personality psychobiological
models by Cloninger (18,19), Watson et al. (20), Akiskal et al.
(21), and Lara et al. (22) related to sleep disorders and sexual
dysfunction.

Materials and Methods

Databases, Search Strategies, and Selection Criteria

The present systematic review and meta-analysis process,
including the determination of data sources and databases,
search strategies, quality assessment of studies, and data
extraction, follows the PRISMA 27-item checklist guidelines.
Web of Science, Scopus, PubMed, ProQuest, and Cochrane
were searched for English-language records published during
January 1990 and April 2019. In the search strategy, first, the
keywords related to the purpose of the study were extracted
based on previous studies and reviews. Then, the systematic
search of keywords in the title/abstract of the records was
done by two members of the research team (AH & SK). The
list of keywords included [“Temperament” OR “temperament
and character inventory (TCI)” OR “TCI-R” OR “tridimensional
personality questionnaire (TPQ)” OR “novelty seeking” OR
“harm avoidance” OR “reward dependence” OR “persistence”
OR “self-directedness” OR “cooperativeness” OR “self-
transcendence” OR “affective temperament” OR “TEMPS-A” OR
“positive and negative affect schedule (PANAS)” OR “positive
affect” OR “negative affect” OR “affective emotional composite
temperament” OR “AFECTS”] AND [“sleep-wake disorders”
OR “insomnia disorder” OR “hypersomnolence disorder” OR
“narcolepsy” OR “obstructive sleep apnea hypopnea” OR
“central sleep apnea” OR “sleep-related hypoventilation” OR
“circadian rhythm sleep-wake disorders” OR “parasomnias” OR
“sleepwalking” OR “sleep terrors” OR “nightmare disorder” OR
“harm avoidance” OR “restless legs syndrome” OR “sleepiness”
OR “sleep quality”] (OR) [“sexual disorders” OR “sexual
dysfunctions” OR “delayed ejaculation” OR “erectile disorder”
OR “orgasmic disorder” OR “arousal disorder” OR “penetration
disorder” OR “hypoactive sexual desire disorder” OR “premature
ejaculation”].

The inclusion criteria for systematic review were: English-
language original research containing adults aged 18 and
over, publication in academic journals, and coverage of at
least two keywords simultaneously. Exclusion criteria included
studies containing qualitative methodology, unpublished
dissertations and articles, studies with unrelated/unsuitable
design, interventions without assessment in the baseline,
reviews and meta-analysis, use of non-standard tools without
validity and unstructured interviews in evaluating variables,
not using TCI, TCI-R, TPQ, TEMPS, PANAS, AFECTS to measure
temperament, conference abstracts or without full text, lack
of access to the full text of the article, and low-quality reports
according to the strengthening the Reporting of observational
studies in epidemiology (STROBE). Also, in proportion to the
type of sleep disorder or sexual dysfunction, correlation studies
without a reported partial correlation coefficient or case-control
studies without a reported mean and standard deviation were
excluded from the meta-analysis. Studies containing duplicate
samples were also excluded (Figure 1).

Quality Assessment of Studies and Data Extraction

The quality of the studies was assessed using a 22-item STROBE
checklist used for cross-sectional, case-control, and longitudinal
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Figure 1. A flow diagram of the study selection process based on the PRISMA

studies. The process of evaluating the quality of studies was
performed independently by two members of the research
team (AH & SK). The disagreement between the two assessors
was resolved using the opinion of a third party (KR). Then, to
extract the data, a comprehensive table was designed to record
the extracted data. After selecting the appropriate quality
articles, the data and information were each entered into the
results registration form/table. The process of combining the
extracted data was performed by the tabulation method and
an accurate description of the findings of each study. The table
of results was organized based on the first author and the year
of study, country, design, sample size and age mean (or age
range) of samples, tools, statistical analysis, related findings,
and limitations and level of evidence.

Statistical Analysis

Two meta-analyses were performed to calculate (i) difference
in the TCl subscales (novelty seeking=NS, harm avoidance=HA,
reward dependence=RD, persistence=P, self-directedness=SD,
cooperativeness=C, and self-transcendence=ST) between cases
with insomnia and normal controls- 4 studies; and (ii) the
correlation coefficients between each of the subscales of PANAS
(positive affect=PA, negative affect=NA) and sleep quality
assessed by the Pittsburgh Sleep Quality index-11 studies. Case-
control studies were combined based on sample size, mean,
and standard deviation of the variables in the cases and healthy
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controls. Pooled effects sizes for standard mean differences
(cases vs. controls) are presented with 95% confidence intervals
(Cl) using a combined forest plot. Cohen’s d-values were
used for measuring the effect size. Differences between cases
and controls were compared using the Z-standard score.
Correlation studies were combined based on sample sizes
and partial correlation coefficients between variables. The unit
of analysis was an individual study and effect sizes in these
meta-analyses were obtained by the Fisher z-transformation of
correlation coefficients. Estimates of the correlation coefficients
in individual studies were graphically presented for each study
based on the subscales of TCl or PANAS in pooled forest plots.
Heterogeneity was considered in a large number of studies with
I higher than 50% (81% of studies related to sleep and 83%
studies related to sexual dysfunction). Thus, pooled estimates
of standard means difference was calculated for the subscales
of TCl and types of sleep disorders using the random-effects
method. Also, pooled estimates of correlation coefficients were
calculated for the subscales of PANAS and sleep disorders or
the subscales of TCl and sexual dysfunction using the random-
effects method. We studied the heterogeneity of the study
samples using the |2 statistics for a 95% CI. A p-value <0.05 for
I2 higher than 50% was considered a significant heterogeneity
test. Egger’s test was used to possible publication bias. All
hypotheses were tested at the level of <0.05 and performed
using the comprehensive meta-analysis (CMA.2) software.
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Results

Studies Included in the Systematic Review

A systematic literature search yielded 469 papers related to
sleep disorders and 99 papers related to sexual dysfunction.
Finally, 43 (15 in the meta-analysis) papers were entered into
the final sample related to sleep disorders, and 10 papers were
entered into the final sample related to sexual dysfunction. The
process of selecting and excluding studies is shown in Figure 1.
Most studies have examined the relationship between the TCI/
PANAS and sleep disorders or TCI and sexual dysfunction. Very
few studies have been found on the relationship between the
TEMPS/AFECTS and sleep disorders or sexual dysfunction. The
summary of the methods and results of the studies can be seen
in Tables 1 and 2.

Differences Between Cases with Sleep Disorders and
Controls in the Subscales of TCI

Table 3 summarizes the systematic review results of TCl and sleep
disorders. As can be seen in this table, the number of studies in
the field of parasomnias, restless legs syndrome (RLS), and sleep
breathing disorders are very limited. Differences between cases
with insomnia disorder and healthy controls in the subscales of
TCI can be seen in Figure 2. The effect sizes in the pooled forest
plot with 95% CI, mean and range are presented. Also, the
Z-standard score and its statistical significance are presented for
those subscales that have significant differences. As can be seen,
HA is significantly higher in patients with insomnia (z=3.346,
p=0.001). In other subscales of TCl, there was no difference
between the cases and controls (p>0.05). The publication
bias was not seen for any of the variables (p>0.05 for Egger’s
statistic).

Correlations Between the Subscales of PANAS and Sleep
Disorders

As can be seen in Table 3, according to the results of all four
available studies, NA is the strongest correlates of daytime
sleepiness. Also, the relationship between NA and PA with PSQI

Insomnig

TCI (Studies) efrect size (estimated mean. 5% cofidence inferval mean (range)

NS [n=4) — —i— -0.040 (-0.350, 0.229)
HA [n = 4] — —— 1,007 (0.417, 1.597)
RD [n = 4] — -0.194 (-0.552, 0.151)
Pin=4 — - 0.090 (-0.151, 0.331)
SD [n=4) - —_— -0.411 (-0.899, 0.077)
Cn=4 _| o et -0.252 (-0.729, 0.225)
STin=4) | —— 0.248 (-0.068, 0.564)
T T T T
-1.50 0.75 0.00 0.75 1.50

Figure 2. The pooled forest plot for the difference between
cases and controls in the TCI subscales. Statistically significant
difference for HA (z=3.346, p=0.001)

TCl: Temperament and Character Inventory, HA: Harm avoidance

was confirmed in 87% and 73.9% of studies, respectively.
Figure 3 presents the correlations between the subscales of
PANAS and sleep quality assessed by PSQI. As can be seen,
there is a positive significant relationship between NA and poor
sleep quality assessed by PSQI (z=10.437, p<0.001). Besides, PA
and poor sleep quality assessed by PSQI are negatively related
(z=-6.826, p<0.001). The publication bias was not seen in the
relationship between any of the variables (p>0.05 for Egger’s
statistic).

Correlations Between the Subscales of TCl and Sexual
Dysfunctions

Table 3 shows the correlation between the subscales of TCI and
sexual dysfunction. As can be seen, according to the results
of all three available studies, HA and SD are the strongest
correlates of sexual dissatisfaction/dysfunction. Probably, there
is a positive significant relationship between HA and sexual
dissatisfaction/dysfunction. Also, SD is likely negatively related
to sexual dissatisfaction/dysfunction. Because of the limited
number of available studies, the relationship between the other
subscales of the TCl and sexual dysfunctions is ambiguous. The
publication bias was not seen in the relationship between any
of the variables (p>0.05 for Egger’s statistic).

Discussion

The study aimed to systematically review and meta-analysis the
psychobiological theories of personality in sleep disorders and
sexual dysfunction. The present study found that, in general,
relatively few studies have examined the relationship between
personality psychobiological models, particularly TEMPS and
AFECTS, and sleep disorders and sexual dysfunction. However,
the relationship between insomnia and TCI/TPQ, as well as
the relationship between sleep quality and PANAS, has been
considered in more studies. In the following, the relationship
between each of these models and sleep and sexual disorders
is discussed separately.

fiatel]

PANAS (Studies| effect size (stimated comelation, 95% confidence intervall comrelation (range)

PA (n=10) = -0.202 (-0.258, -0.145)

NA (n=11) 4  0.310(0.2550.363)

I T T T T
0.35 0.18 0.00 0.18 0.35

(Good Sleeper) (Poor Sleeper]

Figure 3. The pooled forest plot for correlations between PANAS
subscales and sleep quality assessed using PSQI. Statistically
significant correlations for PA (z=-6.826, p<0.001) and NA
(z=10.437, p<0.001)

PANAS: Positive and negative affect schedule, PSQI: Pittsburgh Sleep
Quality index, PA: Positive affect, NA: Harm avoidance

77



Rezaei et al.
Temperament in Sleep and Sexual Disorders

juediubis eluwosul YIm
azis a|dwes Oou 2Jom eluwiosu swia)l doss /|- UO1}3110d ‘6FC” syuaned oiued + (0€)
flews Mo ¥ ! I DL 1 033s :|-AIDS uoLIBjUOg 1591 20 6'6F5°cY 18 0¢ 13ed di e 1 eN
S9dUIRYIA uealoy yinos
Bujdwes uemie]
wopuel VH+ eluwosy| | (Aluo vH) DdL IS sishjeue SO 6'L¥5°€C ou 6v-¥6 ul suspnis (62)
) : uoissaubal Jeaur] : ‘e 19 usyd
-uou ‘Mo [e2IP3IA
sjuswesadwiay
UoID31I0D
A3aains aujjuo SADaYe pue | siajaweied (S1D34v) 1uo.lajuog (82)
3119pON Jeuonows dogs SV OSNg ‘uoissaiBa1 Jeaul| SO | TO0L¥0'LE ou | [€8€:86C1 ‘e 39 1UONO
|eJaA3S 0} aAd3(gng ) o
patepy ‘VAONY ‘2
uo129]|0d pajejau
i UMM_A_MAHM \A_Hcs_v_%m” sadfjououyd V-SdWAL WD Dvas | SA0UE LOss2.02. Q| 0VF0EC oul  /9¥iISL PEiod s
EovcE sjuswesadwiay ddninw 1591 ul synpy | ‘le 39 yeqoiyd
-uou ‘Mo aAdRYe ||V
ajdues jedu ssauidas)s VSN
-uoN ‘buijdwes YN+ wE._% (Ajuo , uolssalbal . . «(F2) yeseyd
paziwopuel e VN) 4S-SYNVd-| §53 10sd Jeauy| [ed1yduesaly s2 seRT ou Ocesovl | S mwmwnmu pue weyusg
-UON ‘MO YN+ 0OS 1004 103
sadAjououyd uoI123.110d
Jo sadAy 0} juosIdjuog uemie]
9)eISPON pajejps asom | sadKouoiyd OdL 9835 I-N ‘sisk|jeue 3] L'SFH 61 ou| £0SLiZl¥L ul syuspnis | (S1) “Je 39 NsH
syuauodwod uolssalbal abajj0D
0dL IV d|qelieARNiA
Juedyubis
10U 2I9M
azis a|dwes suofep410d AydeibouwosAjod , _ ARMINL Ul SYSO L)
- 1U0sIed 159}~ 6T L : :
flews Mo TGeIBrs SVSO 0¥Z-1DL Y d 1591 20 L'6F1L°09 S6C il UM syuaned e 3 uepi4
IVETEIYY
sedURLRYIA
(Kyuanas
woydwiAs NN
deIdPON ST¥) 1S+ as- STd 0¥Z-DL STl VAOONY 20 66766V 17833 6¥91 Ul STy yum (€D
‘1 U0SIed 15911 : | e yewed
as syusnedinp
MO 'vH YbIH
elUWOSUl Y}M
ozt aydues LS eluwosuj 97z-IDL svad uosssasba. 20 6'TF9°€C vl LTLL syusnedino | ,(z1) e e uy
lews Mo | ybiy ‘yH ybIH ’ 1S15S3110Sd | onsiboj 12 1533 Uea10) N0
ul paduAIBYIP
/yum
pajeldosse (sBues
suonewy mEn”_umM_.__.__._:\Aw 13paosi :wEEMMWwv sIapJos| 100S + g6, mw_\,_ mwmum_)_
‘2UdPIAS ! 2 piosia | 3 L piosid spoylaw ueaw) | S10AU0D 2 sajdwes (1eak)
JO [9A9T sbuipuiy sjuawinIsu| |eonsnels ubisaq by N pue uoibay Joyiny

siap4osip daa|s 03 pajejas sppow [edibojoiqoydAsd jo uondesxa eyeq | djqeL

78



Rezaei et al.
Temperament in Sleep and Sexual Disorders

Eommmm_m_”_ﬁ” siskjeue uoissaibal eulyd @)
/ P YN+ Vd- 0§ Jood SYNVd 10Sd adnnAl 1 SO | 60l¥6°C9 ou €718 ul syuaned o
‘2715 a|dwies ., [e 19 oH
o uosIed 1593} sisA|elpoway
|lews ‘Mo
puidwes siskjeue dduelq )
wopuel-uou as ) uolissaibal Jeaul| . urejuwosut | M:m _
‘az1s a|dwies MOJ ‘YH YbiH etuwiosul 9zz-dL | Aydesbouwioshjod ‘oys ueweads n R 6v 01 cc 4 LeeLl 21U0JYD Ym ! Mc_mw N_WM
[lews ‘Mo Aaupyp-uueiy sjualled :
puidwes juediubis VSN 3y
, 110402 . . x (0%)
wopuel 10U dIIM S J00d SYNVd 10sd 1U0sied 159y} Joom-g 9'0F€'81 ou 6/:9S Ul uswysauy 2 13 uBUInY
-uou ‘Mo suone|a110) aba|j0D
\Awﬁm“_w%_p_ﬂm sisAjeue uojssaibal 69
. E._o_oce YN+ vd- 0s 4004 SYNVd 10Sd adniniy Q| ¥LFI9C oul ESESL|  SnpeuenEl | L o0
y 1 uosied
-uou ‘Mo
Budwes ssauldos eulyd
: VN+ Vvd- aa-sd | siskjeue uoissaibal L . «(89)
awinAe .
Eoch hieq SVYNVd 40 53 10Sd 1 uosIea e 8'0F6'8L ou 961/ ul mﬁ%v:ﬁ ‘[ 19 ojopIe)
-uou ‘Mo VN+ Vd- S Jood 9bg||0D
spuelayIeN .
azis d|dures i} I0Sd | SIPPON [9ASIINIA R . . d (£9) e
llews Mo YN+ Vd [OINRILeX] SYNVd WOl SWway 3a1y] ‘uonepLI0) 20 6'6FL V¢ 0z:L 0Z:2 | 3y M_QMMHHMQ 19 sueLIMNOg
VSN sy
ajduwes [edpud ; / SISPOIN [SASIINIA Hoyod PP o . ut uoneindod (9¢)
-Uou ‘Mo VN+ Vd 0§ Jood SVYNWVd SSd *:asy ‘uonepR1I0)) Aep-9¢ ¥ oL¥C°79 u reole ! .Hw_t__u__z ‘| 10 Uoyxelg
juediubis siapIosip uorssa.bas Jnsibol
azis a|dwes e wisixniq ) | Asunym-uueiy L . . uede( (s$)
[lews ‘Mo Jou s1om dasays 0vZ-DL pajefar-days “im-odideys 2 €8¥50¢ scee ceve ul syusiedino ‘e 19 aqy
sedURRYIA 10} 3eds B ‘5§ V.
: 0 1591
VN+ Vd- eluwiosul ik snuyue
“opue: ssoudeal 553054 | wossasbas eau 4 2150 ou 5| Powumew| o
wopuel YN+ swinfeq SVYNWVd SIV 'SS3 “10Sd ! - SO | ¥TIF0LS 81c/8 yum sjusned | 39 susaouIam
-uou ‘Mo : uosieaq ‘; 11591} ueibpg
VN+ Vd- 0§ 1004 :
azls ajduwes + Vd- ssauidad
[lews ‘budwes VN¥Vd 19901 ydeibnoe o o — ou 718 eljessny ul (1€)
wopuel uoILISAI SYNvd 01S ‘SSH VAONY L ' synpe bunoj ‘e 19 essoy
uou ‘Mo vd Mol d
- 1 3|
ul paduUIBYIP
/Unm
pajeosse SBues
suoneywy| swoldwAs (pasn) h.Au as ¥ 1N 1N
\wu.:wv_>w BTEYI )iy JapJosiqg | uawessdwa) siapJosiq spoyiaw ueaty) s|o43uod sased sojdwes (1eak)
JO [9A9T sbuipui4 sjuawinIsu| |eonsnels ubisaq by N pue uoibay Joyiny

paunnuod ‘| 3|qe]

79



Rezaei et al.
Temperament in Sleep and Sexual Disorders

juedIubls

ssauldas)s
jou 1M sunkeq
suone[@.I0) :
azis ajdwies as- SVSd BHOWD 2°SOI sisjeue uoissaibal eluwiosul M_._:\s (19)
S N 9¢¢-IDL ‘Svsd ‘svaa | . SO | OCLFEYS ou LTLL sjusnjedino .
[lews ‘MO VH+ SN svaa 1511553 0S4 s|dnw ssimdais uesIoy LANoS e 39 slied
15+ 5- elUWOSU|
ay- VH+ SN- ’
1S+ 05 J00od
buidwes
E._oncs YN+ Vd- S 1004 SYNVd ydeibnoe ‘YOS | NN 4 uoSIedd poHo L'L¥8'2L ou €0l vsn | (0s) (8ooz)
y : Kep-| ayy ut Aapp3 | |e 10 seIdIN
-uou ‘mo1 !
m“___%,ﬂm N 5100 soedsjuod-g | 35937 s, 40b135 i ou : vsn (6¥)
w YN 5 100d SYNVd § way 3jbuls ‘1 uosteaq 2 geFsey 0£:98 Ay ursynpy | °je 18 ssnepy
-uou ‘mo1
usWIoM
0} payiu| 1 UOSIEay (@IN
‘buidwes 6 ; . , SHEMBYSN 0'LLFOES . YaMm STY syuanedino (81)
wopue:-uou VH UEH 1 OVEIDL | B s S P oorozs|  °HO| orsmon ueye) | e 10 1uodie
715 sjdwies "VAONY = 0Z:0
|lews ‘Mo
Buydwes 054 sisjeue uoissabal s)uapnIs (2]
wopue vd- 05 J00d SYNVA | o swoy omy adniniy | 0€F0TT oul  60z:80¢ ledpaw | (8107) 'le
-uou ‘moT : uosJedq 1591 ueljizesg | 39 opeydel
(eluwosul
yum
2 Mol euad 1591 991 LO1F0'SY aan ov sunpy (o%)
9JeI3PON ‘as mo| ‘ay eluwosu| DL N i 150d ‘YAODNY ‘I 20 . 06lvcCL , o
Mol vH YbIH 01-adI 8 AI-dIDS uosiead %, 45313 0vLFL'LS .mMMch_WM uealoy yinos [e39 997
€€) L¥:9¢
puidwes SN o
LobUE) - s 100 . 10Sd Hoyod | ou .y | UreibjeAwouqy (sv)
Luopu YN+ Vd § 4004 XSYNYA |61 sumy anog WIS | fopoiz | OLIFLLS 56152 qum | e 19 ueyioy
1 syuaneding
usWIoMm | siusuodwod : Joyod L . VSN Y3 ul (b¥) Je
01 oLl MO YNF V" | 0 s 100y X-SYNvd 10Sd INTH feppy | EEFLOC ou LLLO | awom Bunoy | 10 tpequijey
usWIoM
0} payu| vsn (¢¥)
‘Buridwes VN+ 0S 1004 SYNVd [OSd | INIS ‘1 uosiedd D SO L€ 0381 ou ¢6€:0 | 9y uluswom R mmo_._
wopuel AWODUI-MOT
-uou ‘Mo
ul padURIBYIP
/uam
pajeposse (sBues
suoneywy| swoydwAs (pasn) 10as 1N 1A
‘3U3PIAD wa.und a9paosiq | uswesadway s1apiosiq spoyaw ueaw) | SIoAU0D sase) sojdues (1eak)
JO [9A9T sbuipuiy sjuawnIIsu| |eonsnels ubisaq by N pue uoibay Joyiny

paunpuod ‘| d|qel

80



Rezaei et al.
Temperament in Sleep and Sexual Disorders

siskjeue
. Hoyod ot . eljensny (09) I
MOT VN+ Vd- 0§ 1004 SVNVd oy uolssalbal Jeaul| . V'9¥L'6L ou L6¥:18
) Aoumypm-uueiy yuow-g | ur Apsp3 | 19 ab1oan 1§
(31dwies [e10} uoneinp
smalAIRul | dU3 UD) YN+ Vd- EETN T ‘uoissaibal Joyod ¥'979°'8¢ VA ED
: : WwioJy Sw : : : ‘e Ul
auoydajey Mo [ (siduwes feron s 100, SYNV | [DSd ol s dnsiboj 431 fepr | gorrsy|  P4E 65°CL |y sooourg | (65) 1032 1S
au) ul) YN+ vd- s 100d
(vd yby
. (Auo uoissaibal Moyod | 9°01F9'£9 0 ‘vd vsn sy ul .
el v 05 100d vd) SYNVd 0S4 onsbor o asary | swaks | 11199 U1 worgLs)| swened grp | B9 1P US
781:8¢8
sno.b yum m,mm_wmw VAODNY faebuny ¢£9)
! ! oo / J— . . ¥
PaplRWUN | o epani00) 0§ Jood SYNVd | N ‘H-DIN ‘10Sd 11 Uosteag M| eeFre 06 SLYE| uwadoumm | oL ol
Mo sjualed
VN+
Kiebuny
az1s d|dures + Vd- S J0o 0 Hoyo €FT ou : ul syuUapnys (95)
WS Mo YN+ Vd § 4004 SYNVd SOSO WIN fopy | OEFU Srioe LSWRPMS | o
abajj0D
ozis ojdwes VN SO SYNWVd AN INTIAl 1 uos.ead o] L'SLF0°8¢€ ou 8L:ClL |y ul D,Mw.m H59)
ews ‘Mo Jo. ! ’ ' : ‘le 19 Yo
Il 1 YN+ Vd- DS 1004 } AIDS ‘1OSd YIM SYNpY | ys
(VSO siskjeue uoissabal puepszZIMS
1IMIN ,
R buulous) , ‘uonda110d ul buiyieauq
‘AydesbouwosAjod ) . . #9)
91eI3PON SN YbIH S19pJosIp 9¢¢-1DL MIIAIS uoI3juog -4 20 9'1¥9°0S 91:08 09 paJispiosip .
‘MaIAIRIUIL , |2 19 ez0)S
buiyresiq T uosiead ‘n -daajs yum
pajejpu-dasys poINPNAS 553 Aaupyp-uueiy sjualed
Aaains auijuo Y (se1pms
Buiidues s SEAjEuE HOREIpL 8'0LF0hT 88z 11 pajesedas €9)
wopuel VN+ Vd- L sa1pnys SVNVd [OSd | ‘uoissaibal Jeaur SO e ou . omy) puepods | ‘e e cEH_ 3
w un) DS 4004 ‘oY) uewueads L'8+0°'¥C 80¢°€6 1) PUBROdS | ‘jey yay
-uou ‘mo1 ul synpy
(eluwosesed
yum syuaned uo1123.110
swiayl odau-Jjas , puepazZIIMS .
az1s 3jdwes | yz ujjuesyubls eluwosele - ‘AydesbouwosAjod uoLisjuog -oy! "LLFO" : :g | ul seluwosesed (zs) e
[lews ‘Mo 10U 2I19M : d 0vDL | Y oL 7 _ uew.eads N FLLFOLE 86561 g u M SUSNe soinweboIagd
suonefaL0d) gs BHOURTASIN | ogieag 4sayy LM syuBhed
MOl ‘SN YBIH
ul padURIBYIP
/uam
pajeposse (sBues
suonew mEuo:uM_..‘_._z\Auw 1spaosig EwEa._mme_H._v. siapJosiq 100s*) ¢ obmw_\w mw“”m_\w
‘UdPIAS paos! paos! spoylaw ueaw) | I sajdwes (1ea3k)
JO [9A9T sbuipuiy sjuawnIIsu| |eonsnels ubisaq by N pue uoibay Joyiny

paunpuod ‘| d|qel

81



Rezaei et al.
Temperament in Sleep and Sexual Disorders

3]LdS RIUWOSU| SUBYMY S|y “4SU0 dad|s Ja3je e :OSYM ‘SIOMUIYS JO AoAINS :SOS ‘D dagys [e10] :1S] Aduaie| 19suo-das|s QS ‘@ireuuonsanb soireyaq das|s :Dgs “Aousnbauy atewnybiN

AN ‘24reuuonsanb sssubuiuana-sssubuILIoN :H-DIN ‘31eds Ajjend daajs usbuiuoin) :SOSD ‘1593 SSAUINISYBAA SDURUSIUIRIA LI ‘@Jieuuonsanb Buiwi dss)s :D 1S ‘9jeds das|s eysuljoley :Ssy ‘sioplosip das|s
JO uonedlyIsse|d [euoneuu| :Z-asd| ‘@lteuuonsanb daajs dipiou diseg :DSNG ‘Bulppow [PASININIAL INTIA ‘Bunes Ayjenb daajs YOS “apJosip bunes jeuinidoN :qaN ‘1apiosip bunes pajejps dasis :qIys ‘buiepow
Jeaul| [ed1ydaesdiy IATH ‘bulspow uoienbs [einonuis :AIS ‘9]eds ssaubUIUDAT-SSOUDUIUIOI :9]eds J-IN ‘Xapul eaudodAH esudy :|Hy ‘@woipuAs esude dass aA1ONISIO SYSO ‘ssaubujulow Jo sjeds aysodwo)
IINSD ‘@4reuuonsanb juawissasse usened axem das|s :DVIMS ‘swieaspAep Buiajos wiajqold :ad-Sd Aouanbaiy weaipAeq :4q ‘ajeds A11aA3S dwoipuAs sHa ssa|3say [euOnLUIRIU| [STY| ‘DWOIpUASs sB3| ssa1say STy
‘3]eds $Sa11S PAAIRDIRY 1SSd ‘Aleip das|s eysuijoley :asy Aujenb daals DS “0aje aAnebaN YN ‘12948 SANISO :Vd ‘WI0) HOYs -1oaye aAnebau pue 10aje aAnisod [euoneusalu| (4S-SYNVd-| ‘jeds [esnoly dasjs

-31d :SYSd ‘@INpPayds 103ye dAiebauU pue aANISOd :SYNVJ ‘das|s Inoge sapninie pue syaijaq [euondunysAq :Sygd ‘xaput A1uaas eluwosy :|s| ‘xapul Ajjend daajs ybingsiid :0Sd ‘@leds ssauidsals yuomds :ss3

uedyiubls ouo> (99)
MO 10U 2I19M S J00( SYNVd Wwia-91buUIs DS | INTIA 4 uostesq \N ; 1'6F+'6/ ou y6:€€ | uIsynpesp|o | uoixe|g pue
suoine[R110d) g pesyLuYM
JuedyIubis
10U UM OSYM
Buijdues SUONe[aLI0D) vsn
wopuel uesyiubis deibnoe [0 sisjeue HoYo> IFT ou : Ul sianGases (59) le
w ueBIUb! SYNVvd Ydedonoe -10sd uolissaibal paxi Sieah-4 6 LFCyL 68:L¢ JBWiRYzZlY | 19 [puey UOA
-uou ‘mo1 10U 2I19M 1S1
Jesnods
suoine[a.110d)
VN+ Vd- 0S Jood
puidwes el AIFINSA spuejRyIeN .
wopuels as eluwosuy| D1 | “AydesbouwosAjod siskjeue J21sn|D Hoyo> FANE R £ 4 ou €y 1:S/ | oY1 ur eluwosul (v9) e 32
) Mol ‘vH YBIH . Aep-/ Jee79p uep
-UoU ‘MO7] I8l UUM sjudned
puidwes siskjeue uoissaibal pue|bug .
wopuel VN+ 0§ 1004 SVNWVd 10Sd slannw SO | 8LLFOSS ou ¥6:L ul sjusne
/ , 19 wopeay|
-uou ‘mo1 ‘1 uosieaq elbjeAwolql4
WRYUBIS | vy
10U 2I19M dools
wm_m o|dues suoneje4103 siskjeue uojssaibal puejeaz
Ifews ‘Bugdures uedliubls aidinw ‘sisAjeue Hoyod [FS ou : MON U (29) e
wopues uedyubl SYNvd sos | adninuw ‘siskj yoomg | OLFS'LE LLiEy NU o ebewe)
, Jjou oM | pasu das|s 1010y ‘1 UOSIedy 192140 31|10
-uou ‘mo1
suonep10)
YN+ Vd- daays
uol11d9||0d vd- 151
elep paseq ede|
-auoyd-ajigow vd+|  Auapyg SYNVd ydebioe 10yod - (19)
) / NTN ¢LFr6lL ou €eol ulsyuspnis |,
‘buidwies juedyIubIs wouj sway | ‘suodas-jas dagis Kep-/ Ballo |e 19 oueye]
wopuel 10U 2I19M 108 193
-uou ‘mo suofeRII0D)
ul PadURIBYIP
/uam
pajeposse (sBues
suone mc.:“_amn“”_:_“Aw 19pJosi :wEEMMNNMV s1apJost 100+ g6, “r_\,_ mww.m_\,_
‘2UdPIAS ! 2 piosia | 1 L piosia spoylaw ueaw) | S10AU0D 2 sajdwes (1e3k)
JO [9A9T sbuipui4 sjudwWnIIsu| |eonsnels ubisaq aby N pue uoibay Joyny

paunpuod ‘| d|qel

82



Rezaei et al.
Temperament in Sleep and Sexual Disorders

(X35 d1304n3u)
- @s- ‘(snbsip

|enxas) 4s-
!(ssauysipnud
uoneindod |enxas) D- 4s- s9]eds sashjeue
_8_.c___u.co: A(ssaukys uonoeyshes volssaibas uoneAiow
e [enxas) J- ds- : |enxas pue a|diynw o . sjuapnis ab3|j0d T €29)
Buiiduwes - Qv OVZDL| ) sumg | | cFve oul  z9LgyL EIUIP-UON femas pue ABU | o1 ooy
paziwopuel | o 1pat ‘syLieg JI[euosId
-uou 'mo1 !(uonoeysnessip [enxaS | uoslea  ‘syue.
|enxas) 1S+ INMVYS uewleads
as- vH+
{(uawadXa
|enxas) 16-
J-d- QY- VH-
(ssaunsIp |enxas) sishjeue siauped
: IS JUBUILILDSIP sonsuadeIRy)
BuraLpeb 15+ ds- SN+ - ! ‘elIa)d ‘syuel LLFO ou : 3 uoneinoeld ed1bojoydAsd | wnib (€€) e
e1ep sujuo Mo] |  (uonoersmessip YD1 | VLS ‘e sy $O| €L1F0°6€E 08:19% simewad | 1P21BoI0WAsd BRE | ¢ s idwoy
N Y1-AIFNSA uew.eads pue [euondun4
[enxas) 4S- VH+ e s Yim usw
15911 10
(uonpuny [enxas
Ajje01 8 ured
<_"/_H \Mcm_t.%w 1454 ‘158 o (susned
a|dwes N ‘(Y1-AIFINSQ) , Juog o /| uonduNysAp uondUNsAp
9DUBIUSAUOD forxas Ajje303 SYNVd MIIAIRUI fuojssasba) M| E1F90p /91:0 ‘leoup _S.zaw yum . |enxas | [ebnyogd (£2) "1e
g R ‘uonoejsnes HOmOUNISAD adnnw o ans ¢ ) oo, e 1o 19 BIRAIIO
MO ‘wseblo \_GmJO._G 1} m_‘ﬂ—xwﬁ \<>OUZ<_\/_ 9°TLFS9¢ q N.M M pue sy
‘211S9P) Vd+ _ S {1 uosiedq S0
YN YBIH ‘vd MO
Kaixue- ‘duisap-
‘AIAnISuDs-
ausRUI A ‘uonnes+ UORRIUBLIO
uBul Aq ‘Ajiqers+ uoneIUBLIo |enxas )
buuapeb erep Buidod+ S1D3V | [enxesInoge | YAOINYIA 4 | €976z ou | 00S11:1£0S woneindod | o) o eroduy | pzesg | 9O
5|00} pJepueis L ¢ |eJauan ; 19 wysnn
—UoU Mo |o13U0d+ spodal Jjas |euonow?
1 ‘uonijon+ 3 9AIAYY
‘lenxas0Ja313y
aing
o215 ajdwes - QY- - 1UosIedd s9)- 0LF6° : : c_&_wﬂ%ﬁw :mEhwwmuHMMu Aosn (€2) 12 3
flews ‘Mmo1 -y 0¢-I01 ISy d -1591) 2D | SOoLF6'0¥ 6111 €5, led dSUoIYd | By I PUNL 1Y 11epY
yum spusieding | /spesy aj1| [enxas :
Ul PDURIRYIP
/YsMm pajeposse
suopenw| swoydwAs swoldwiAs (3bues 1N 1N
‘35UIPIAD Ny | juswessdway |enxag spoysow 10 uzaw) | S108U0D sase) 1aded (1eak)
JO [9A97 sbuipuiy sjusawiniIsu| |eonsnels | ubisaq aby N sajdwes | jo sndoy uiey | uoibay Joyny

SI9PIOSIP [eNx3s 0} pajejaJ sppow [edibojoiqoydAsd Jo uondenxa eyeq ‘z dqeL

83



Rezaei et al.
Temperament in Sleep and Sexual Disorders

Level of
evidence,
limitations
Low, small
sample size
Moderate,
consecutive
sampling
Low, small

Insomnia: The results of the present meta-
analysis showed that the HA in patients
suffering from insomnia is higher than healthy
controls. Although few studies met inclusion

Low, online data

sample size
Moderate
gathering

Findings
Current
symptoms
associated with/
differenced in
High NS; Low
HA; Low RD
High HA (men)
Low SD; Low C
(women)

High RD (only
emotionality
item)

criteria for the meta-analysis (12,30,41,46),
other studies in the present review have also
pointed to the relationship between these
two components (29,51). People with high
HA have traits such as fear, embarrassment,
and pessimistic worries and are easily tired,

High HA; Low
SD; High C;
High ST

+PA

Temperament
TCI-240

TCl
TCl

which can play a role in insomnia (12,41).
High HA is strongly associated with anxiety
and depressive disorders (17,72) and the
symptoms of anxiety and depression can lead
to insomnia (73). In fact, insomnia may be a

TCI
PANAS

Instruments
Sexual
symptoms
DSM-IV
criteria
SCID-I
(DSM-IV)
DSM-IV-TR
criteria; SCL-
90; GRISS

marker for undiagnosed anxiety and depression
(41). In addition to the above, the role of
genetics and neurobiological mechanisms can
also be discussed. Some components of HA,

DSM-IV-TR
criteria;_
GRISS; DAS
SMQ;
SDRS

t-test; ANOVA;
Bonferroni post
hoc; logistic

Statistical
methods

c?; t-test;
Pearson r
regression
t-test; Mann-

including fatigability (HA4) and anticipatory
worry (HAT1), are associated with reduced
REM sleep duration and REM delay and these
REM sleep disorders are biological markers of
depression in patients with insomnia (41).

Whitney U test
analyses

MANOVA
Multiple
regressions;
mediation

Design
CcC
CcC
CcC

Sleep quality: Considering the very few
studies related to sleep quality using TCI, in
the present meta-analysis, the relationship

Age
(mean or
range)
33.049.0
18 to 45
24.9

between PA/NA evaluated using PANAS with
this component was investigated (24,38-
40,42,53,55,56,63). The current results

31.7+8.2
25.2+7.0

Controls
M:F
40:0
80:80
(fertile
couples)
0:50

showed that there is a positive relationship
between NA and poor sleep quality. Also, PA
has a negative relationship with poor sleep

100:100

no

0:0

Cases

4

23:23
(couples
with
functional
infertility)
0:40

quality. PA and NA are the most important
correlations of neuroticism traits in the five-
factor model (74). PA/NA and neuroticism are
highly correlated with symptoms of anxiety

101:101
0:926

Samples
Patients with
premature
ejaculation
fertility disorders
Women with
Vaginismus

and depression (74,75). Other studies have
suggested a link between NA components
including fear, distress, quilt, anxiety,
sadness, frustration, fatigue, embarrassment,
and hostility with sleep problems (76-78).

Married couples
with sexual
problems
Premenopausal
women

Temperament & | Couples with

Temperament &
character

Main focus of
character

paper
and satisfaction

Sexual function

Therefore, it seems that poor sleep quality,
which indicates poor quantity and quality
of sleep, is affected by high NA and low PA.
This is likely to lead to daytime sleepiness.
Some studies have suggested a link between

Temperament/
female orgasm

character
and sexual
dysfunction
Affect and

Region
Turkey
Turkey

Italy

poor sleep quality and daytime sleepiness
(24,38,79).
Other sleep disorders: There were very few

Turkey
Portugal

Table 2. contiuned

Author

(year)
etal. (67)

Altunoluk
Fassino et
Konkan et
al. (69)

studies on parasomnias, RLS, sleep breathing
disorders, and daytime sleepiness. Only two
studies covered RLS (13,48), both of which
indicated a positive relationship between HA

CcC
C
CS: Cross-sectional, CC: Case-control, ASEX: Arizona Sexual Experiences scale, SCID-I: Structured clinical interview for DSM-IV axis | disorders, TCl: Temperament and character inventory, SCL-90-R: Symptom checklist-90-revised,
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of the sex and the average woman (or man); PANAS: Positive and negative affect schedule, PA: Positive affect, NA: Negative affect, BSI: Brief symptom inventory, FSFI: Female Sexual Function index, DAS: Dyadic Adjustment scale,

SMQ: Sexual modes questionnaire, SDRS: Socially desirable response set
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and RLS. Therefore, it is uncertain whether high HA is an
important component in RLS. Two studies also have noted a
significant relationship between low SD and RLS/parasomnias
(13,52). Two studies reported a significant relationship between
NS and parasomnias/sleep breathing disorders (52,54). On
the other hand, several studies have suggested a significant
relationship between NA/PA and parasomnias/daytime
sleepiness (24,31,32,38,55). Despite the reported relationships
between psychobiological models and sleep disorders in the
recent section, achieving more accurate results requires meta-
analysis on a large number of studies.

Sexual dysfunction: Few studies in this area, as well as the
wide range of types of sexual dysfunction, made it difficult
to conduct an integrated analysis. Previous studies have
sporadically examined the role of personality components in
sexual dysfunction/dissatisfaction (33,34,70), sexual distress
(33), sexual experiences and arousal (23,34), and premature
ejaculation (67). Only three studies covered sexual dysfunction/
dissatisfaction, all of which indicated a positive relationship
between this component and HA (33,34,70). Also, all three
studies reported a significant relationship between sexual
dysfunction/dissatisfaction and SD. Therefore, based on the
results of the current review, there is an uncertain possibility
that HA and SD are two effective components in dysfunction/
sexual dissatisfaction. Despite the complexity of the issue,
higher levels of HA indicate anxious tendencies, and may this
component is a causal factor for sexual dysfunction through
a type of serotonergic deficiency (33,34). On the other hand,
Cloninger introduces the character as conscious consciousness
programs that consist of three individual (SD), social (C), and
global (ST) cognitive sets. Unlike the temperaments that are
considered as habitual systems and unconscious automatic
reactions, characters are the mental and cognitive dimensions
that provide a conceptual insight for the individual (80).
Disorder in the characters, especially SD, can lead to the
development and persistence of mental disorders (81,82).

Study Limitations

Current systematic review and meta-analysis in the field of
the relationship between personality psychobiological theories
and sleep disorders/sexual dysfunction is a pioneering study.
However, there were some limitations. The lack of numerous
studies related to TEMPS and AFECTS has prevented us
from doing meta-analyses and any summary and scientific
conclusion. This limitation should not lead to the neglect of the
suggested models by Akiskal et al. (21) and Lara et al. (22) in
future studies. Therefore, if researchers have access to studies
related to these models, future reviews and meta-analyses can
cover them. A small number of studies related to TCI/TPQ and
insomnia and examined small sample sizes can be effective in
reducing the validity of the results. The wide range of types of
sexual dysfunction and related factors such as dissatisfaction,
distress, embarrassment, disgust, and sexual arousal also made
it difficult to draw an accurate comprehensive conclusion. This

heterogeneity between variables and the lack of case-control
studies focused exclusively on one special disorder can also be
a serious challenge to generalizing the findings to a variety of
sexual disorders. If more studies are available in the next decade,
analyzes can also take into account age and sex differences.
Participants in the studies that were entered into the meta-
analysis of sleep quality assessed PSQI were a combination of
the clinical and general population. Although PSQI can be used
as a dimensional instrument (without a cut-off point), the use
of case-control studies containing established poor sleepers can
provide more accurate results. Another limitation is related to
psychiatric comorbidities with sleep disorders, which were not
rule-out in the present meta-analyses. Therefore, repetition of
the present study in the coming years, if there are enough case-
control studies for meta-analysis, can provide more accurate
and valid findings for specialists and clinicians.

Conclusions

Studies of sleep disorders and sexual dysfunctions based on
personality psychobiological models, especially case-control
studies, are very few. Although, the bigger challenge is the
wide range of these disorders (insomnia, sleep breathing
disorders and its sub-components, central hypersomnolence
disorders, parasomnias, sleep-related movement disorders,
circadian rhythm sleep-wake disorders, poor sleep quality,
and sexual disorders related to the desire, arousal, orgasm,
painful intercourse and vaginismus, premature ejaculation,
and paraphilias) that make it difficult to draw a comprehensive
meta-analysis and conclusion. The affective and emotional
temperaments assessed by TEMPS-A and AFECTS have largely
been ignored. Considering the importance of biomarkers in
the pharmacotherapy of sleep/sexual disorders, future studies
are encouraged to examine the relationship between the two
models and the diagnosis of these disorders.

The models measured using TCl and PANAS, especially
concerning sleep disorders, have produced relatively more
studies. According to the findings of the present meta-analysis,
NA/PA and HA may play a key role in sleep quality and
insomnia, respectively. At lower levels of confidence from the
current review, HA and SD along with NA may be associated
with other sleep disorders. Also, HA and SD are likely to be
effective components in sexual dissatisfaction/dysfunction.
Although there was no publication bias related to the sleep/
sexual disorders in the meta-analyses for insomnia and sleep
quality, low evidence levels were seen in approximately 90%
of sleep and 80% sexual dysfunction studies. Small sample
size, non-randomized sampling, and internet-telephone based
assessment were among the main limitations of the studies
included in this review. Therefore, although the temperament
traits assessed using the TCl and PANAS can potentially be
important, to obtain findings with more acceptable validity, a
future meta-analysis may provide valuable findings if access to a
greater number of case-control studies and a focus on age and
sex differences.
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Table 3. Summarized results of the systematic review of psychobiological models and sleep/sexual disorders

Sleep/sexual Proportion Association of References Proportion of Association of References Number
disorders of reports the disorder and reports (%) the disorder and of studies
(%) temperament temperament qualified for
(positive (negative a meta-
relation/ higher relation/ lower if analysis
if the presence of the presence of
disorder) disorder)
NS 1/7 (14.3) NS 51 4*
12,29,41,46, *
6/7 (85.7) HA 5164 HA 4
RD 2/7 (28.6) RD 46,51 4*
Insomnia SD 3/7 (42.6) SD 41,46,64 4*
C 2/7 (28.6) C 46,51 4*
2/7 (28.6) ST 12,51 ST 4*
PA 1/1 PA 32 1
mn NA 32 NA 1
1/2 (50) NS 52 NS 2
Parasomnias SD 1/2 (50) SD 52 2
1/1 (100) NA 55 NA 1
NS NS 2
Restless legs 2/2 (100) HA 13,48 HA 2
syndrome (RLS) SD 1/2 (50) SD 14 2
1/2 (50) ST 13 ST 2
Sleep breathing
disorder (SBD) 1/2(50) NS >4 NS 2
1/1 (100) ST 51 ST 1
32,36-39,42,
Pittsburgh PA 17/23 (73.9) PA 44,45,47,50,53, | 10*
Sleep Quality 55,57-60,65
index (PSQI) 24,32,36-39,42-
20/23 (87) NA 45,49,50,53,55- NA 11*
58,60, 63,65
. PA 2/3 (66.7) PA 38,31 2
Sleepiness
4/4 (100) NA 24,38,31,32 NA 3
3/3 (100) HA 33,34,70 HA 2
Sexual SD 3/3 (100) SD 33,34,70 2
dysfunction/
dissatisfaction c C 2
1/3 (33.3) ST 70 ST 2
1/1 (100) NS 33 NS 1
Sexual distress SD 1/1 (100) SD 33 1
1/1 (100) ST 33 ST 1
HA 1/1 (100) HA 34 1
RD 1/1 (100) RD 34 1
Sexual
excitemnent P 1/1 (100) P 34 1
C 1/1 (100) C 34 1
ST 1/1 (100) ST 34 1
1/1 (100) NS 67 NS 1
Premature HA 1/1 (100) HA 67 1
ejaculation
RD 1/1 (100) RD 67 1
Sexual RD 1/1 (100) RD 23 1
experiences C 1/1 (100) C 23 1

HA: Harm avoidance, PA: Positive affect, NS: Novelty seeking, RD: Reward dependence, P: Persistence, SD: Self-directedness, C: Cooperativeness, ST: Self-transcendence
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Oz

Noronopatiler, néron hiicre govdesinin etkiledigi durumlar tanimlamak
icin kullanilir. Kalitimsal, sporadik ve edinsel nedenli hastaliklar olabilir ve
cocukluk caginda ya da eriskin yas grubunda ortaya cikabilirler. Spinal
muskdler atrofiler, amiyotrofik lateral skleroz ve Post-polio sendromu, bu
grup arasinda yer alirlar. Bu hastaliklarin gerek tani gerekse tedavi siireci,
hasta ve yakinlari ile klinisyenler acisindan oldukga zordur. Bu hastalarda
uyku yapisinda bozulma, siklik alternan patern artisi, 6zellikle de uyku
ile iligkili solunum bozukluklari olmak tzere uyku ile iliskili hastaliklar
sik olarak bildirilmektedir. Daha 6nemlisi, uyku yapisindaki bozukluklar
ve eslik eden uyku bozukluklari, néronopatilerin klinik seyri lzerinde
olumsuz etkiye sahiptirler. Buna karsin, uyku ile iliskili bozukluklarin
ozellikle hastaligin erken doneminde tanisinin konulmasi ve tedavisi ile
klinik seyir ve sagkalim lzerinde olumlu sonuclar elde edilmektedir. Bu
nedenle, spinal muskdler atrofi, amiyotrofik lateral skleroz ve Post-polio
sendromu olan hastalarda, uyku yapisinda bozulma ve uyku ile iliskili
bozukluklarin arastiriimasi ve tedavi edilmesi oldukga biiylik 6nem tasir.
Anahtar Kelimeler: Spinal muskdler atrofiler, amiyotrofik lateral skleroz,
Post-polio sendromu, uyku ile iliskili bozukluklar

Abstract

Neuronopathies are defined as diseases affecting the bodies of neuron
cells. These disorders may be inherited, sporadic or acquired and may be
observed in children or adults. Spinal muscular atrophies, amyotrophic
lateral sclerosis and Post-polio syndrome are prototype disorders in this
group. The clinical course, time for diagnosis and therapeutic processes
are very compelling for the patients, their relatives and physicians.
Disturbances in sleep structure, an increase in cyclic alternating pattern
and sleep-related disorders, especially of sleep-related breathing
disorders, are commonly reported in these patients. More importantly,
changes in sleep microstructure and associated sleep-related disorders
have a negative effect on the course of the neuronopathies. By
contrast, beneficial outcomes on the clinical course and prognosis of
neuronopathies have been reported upon the diagnosis and treatment
of sleep-related disorders early in the disease course. For these reasons,
investigating and treating deteriorations in the microstructure of sleep
and sleep-related disorders in patients with spinal muscular atrophies,
amyotrophic lateral sclerosis or Post-polio syndrome are important.
Keywords: Spinal muscular atrophies, amyotrophic lateral sclerosis,
Post-polio syndrome, sleep-related disorders

Giris

Noromuskuler hastaliklar, ndronopatiler, noropatiler, sinir-
kas kavsagl hastaliklari ve kas hastaliklari (miyopatiler) olmak
Uzere dort ana bashk altinda gruplanabilirler. Noronopati,
fizyopatolojik sureclerin oncelikle hiicre govdesini etkiledigi
durumlari tanimlamak icin kullanilir. Kahtimsal, sporadik ve
edinsel nedenli olabilirler (Tablo 1). Cocukluk caginda ve
eriskinlerde karsilagilan néronopatiler arasinda spinal muskdiler
atrofiler (SMA), amiyotrofik lateral skleroz (ALS) ve post-
polio sendromunun (PPS) tani ve tedavi slreci gerek hasta ve
yakinlari, gerekse klinisyenler acisindan oldukga zor bir strectir.

Hastalik strecinde yasam kalitesinin artinlmasinda gece uyku
kalitesinin 6nemi buytktir. Uyku yapisindaki degisiklikler ve
eslik eden uyku bozukluklarinin taninmasi, bu baglamda, buyik
onem tagimaktadir. Nitekim uyku ile iliskili bozukluklarinin
taninmasi ve tedavi edilmesi ve uyku yapisinin korunmasi,
hastaligin tedavi siirecinde, yasam kalitesi ve prognoz lizerinde
oldukga olumlu etkilere sahiptir.

1. Spinal Muskiiler Atrofiler

Nadir olarak goriilen genetik bir mutasyona bagh olarak ortaya
¢tkan SMA grubundan, motor néronlarin sagkalimi icin gerekli
survival motor noéron (SMN) proteinini kodlayan SMN gen
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mutasyonlari sorumludur (1). Otozomal resesif gecis gosterir;
spinal kortta yer alan noronlarda atrofi ile birlikte simetrik kas
glici kaybi ve gugsizlik ile sekillenir. Tani klinik anamnez,
muayene bulgulari ve genetik testin yapilmasi ile konur. En
nadir olarak gorilen alt tipi SMA tip O prenatal dénemde
fetal hareketlerin azligi ile sekillenir; sadece tek bir SMN2 gen
kopyasina sahip olan bu bebekler ancak birka¢ hafta sagkalima
sahiptirler. infantil dénemde ortaya ¢ikan SMA tip 1 (Werdnig-
Hoffmann hastaligi), yasamin ilk aylarinda bulgu veren agir
bir hastalik formuna sahiptir;, SMNT gen mutasyonlari sonucu
ortaya c¢cikan bu alt tipinde sagkalim siresi ancak birkag
yildir. SMA tip 2 (Dubowitz hastaligi) genellikle tip 1 ile tip 3
arasindaki hastalik formunu olusturur. Jivenil form olan SMA
tip 3 (Kugelberg-Welander hastaligi) genellikle yasamin ilk
bir yilindan sonra ortaya cikan daha hafif bir formudur. SMA
tip 4 ise eriskin donemde baslar ve hastaligin en selim alt
tipini olusturur. Cocuklarda, interkostal kaslarda belirgin bir
glgsizlik izlenir ve uyku esnasinda daha fazla belirginlesen
solunum yetmezIigi siktir. Eriskin dénem SMA haricindeki tim
alt tiplerinde solunumun etkilenmesi en 6nemli morbidite ve
mortalite nedenidir.

Uyku yapisi ve uyku ile iliskili hastaliklar, SMA hastalarinda
detayli bir sekilde incelenmistir. SMA tip 1 hastalari ile yapilan
bir calismada (2), uyku yapisi ile ilgili en dikkat cekici fark uyku
latansinda izlenmistir; kontrol grubunda ortalama 15,6 dakikaya
karsin SMA tip 1 bebeklerde uyku latansi ortalamasi 45,5
dakika olarak saptanmis ve bu fark istatistiksel olarak anlamh
bulunmustur (p=0,046). Buna karsin, uyku yapisi ile iligkili diger
faktorler arasinda, 6rnegin uyku etkinligi veya uyku evrelerinin
yuzdeleri gibi, anlamli farklik izlenmemistir. Ayni calismada
siklik alternan patern (SAP) analizi yapilmis, SAP A1 fazi indeksi
ve SAP sekans siiresi SMA tip 1 hastalarinda anlamli olarak daha
ylksek olarak bildirilmistir. Apne-hipopne indeksi (AHI), oksijen
ve karbondioksit gibi parametreler ele alindiginda ise, AHI
degerinin SMA hastalarinda kontrol grubuna goére daha ytiksek
oldugu izlenmis ve tim SMA tip 1 hastalarinda Obstriktif

Uyku Apne sendromu (OUAS) saptanmistir. Ayni calisma
grubu tarafindan SMA tip 2 hastalarinda yapilan benzer bir
calismada, tim SMA tip 2 hastalarinda da OUAS saptanmis (3),
uyku yapuisi ile iliskili parametrelerin ise kontrol grubuna kiyasla
daha belirgin olarak etkilendigi ve bozuldugu dikkati ¢cekmistir.
Tirkiye’den yapilan bir calismada, SMA tanisi alan 7 hastada (lic
hasta tip 1, dort hasta tip 2) uyku yapisi incelendiginde, kontrol
grubuna kiyasla anlamli farkhlik izlenmedi (4). Buna karsin, AHi
degerleri anlamli olarak daha ylksekti ve 7 hastanin 6’sinda
(%85,7) pediyatrik OUAS saptandi. Tim gece PSG siresince
kaydedilen ortalama oksijen ve karbondioksit degerleri ise
kontrol grubuna benzer olarak izlendi. Bu baglamda, pediyatrik
OUAS, SMA hastalarinda oldukca sik gorilen bir uyku ile
iligkili solunum bozuklugu olarak karsimiza cikmaktadir. Uyku
yapisindaki bozulmalar ise, daha biyiik yastaki cocuklarda daha
belirgin olarak izlenmektedir.

Spinal ve bulber muskdiler atrofi ile sekillenen Kennedy hastaligi
ile yapilan bir polisomnografik (PSG) calismada da, uyku
etkinliginde azalma ve gece ici uyaniklik sayisinda artma ile
sekillenen uyku yapisinda bozulma kontrol grubuna gore anlaml
bir sekilde daha sik olarak izlenmistir (5). AHi degerlerinde
belirgin artis ile sekillenen OUAS varligi da bu hastalarda (%66,6)
artmis olarak saptanmustir. Calismada, OUAS’nin bulgulan
arasinda yer alan guindiiz asiri uykululuk halinin, kas gli¢suizligu
ve fatig nedeniyle gézden kacabilecedi vurgulanmustir.

Tim bu bilgiler 1s51§inda, SMA hastalarinda detayl bir uyku
anamnezinin alinmasi gerekliligi gorilmektedir. Gece sikayetleri
arasinda horlama, gerek cocuk yas grubunda gerekse kas
zaafiyeti nedeniyle belirgin bir sekilde gorilmeyebilir. Bu yas
grubunda 6zellikle agzi acik uyuma, agizdan su akmasi ve refli
nedeniyle agizda aci koku sorgulanmalidir (6). Tanikli apne
ve Ust beden yarisi ve bas bolgesindeki terleme 6nemli bir
bulgudur. Noktiri ise, henliz tuvalet egitimi almayan ¢ocuklarda
sorgulanamaz. Huzursuz uyuma ise ebeveynler tarafindan en
sik bildirilen bulgulardan birisidir. Glnduz sikayetleri arasinda,
guindiiz asirn uyuma istegi gibi klasik sikayetlerin yani sira, bu yas

Tablo 1. Noronopatiler

Kalitimsal etiyolojiler

Sporadik etiyolojiler

Edinsel etiyolojiler

- Spinal muskdler atrofi

- Ailesel amiyotrofik lateral skleroz

- Brown-Vialetto-van Laere hastaligi

- Fazio-Londe hastaligi

- Madras tipi motor néron hastaligi

- Worster-Drought sendromu (konjenital suprabulbar
paralizi)

- Kortikal suprabulbar paralizi (Foix-Chavany-Marie
hastaligr)

- Heksosaminidaz A eksikligi (Tay Sachs hastaligi)

- Poliglukozan cisim hastalig

- Katarakt ve iskelet anormallikleri ile giden motor

noronopati

- Dizinhibisyon-Demans-parkinsonizm-amiyotrofi
kompleksi

- Demans ve oftalmopleji ile giden motor néron
hastaligi

- Sporadik amiyotrofik lateral skleroz

- Progressif bulber fel¢

- Progressif spinal muskdler atrofi

- Primer lateral skleroz

- Distal sporadik fokal spinal muskler atrofi
(Monomelik Amiyotrofi/hirayama sendromu)
- Benign alt ekstremite amiyotrofisi

- Atipik juvenil baslangi¢cl motor néron
hastaligi (sporadik Madras formu)

- Enfeksiyoz (HTLV-1, HIV, Lyme,
Creutzfeld-Jacob hastaligi gibi)

- Postpolio muskiiler atrofisi

- Toksik (kursun, bakir gibi)

- Enflamatuvar (Sjogren hastalig gibi)
- Diger (radyasyon gibi)
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grubunda, huzursuzluk, hiperaktivite, davranis problemleri ve
o0grenme bozukluklari daha 6n plandadir. Noktiirnal oksimetre
ile gece icindeki desatlirasyonlar tespit edilebilir, ancak OUAS
tanisinin konulmasi icin yeterli degildir, bir tarama yontemi
olarak kullanilabilir. Ayrica uykunun yapisi ve kalitesi hakkinda
da bilgi vermeyecektir. Altin standart inceleme ve tani yontemi
PSG'dir; cocuk yas grubunda mutlaka tim gece karbondioksit
Olcimdi ile birlikte yapilmasi 6nerilir.

Uyku ile iliskili solunum bozukluklarinin tedavisinde ise altin
standart tedavi olarak invaziv olmayan mekanik ventilasyon
tedavisi onerilir (7). Pozitif hava yolu basinci (PAP) verilmesi
esasina dayall bu tedaviler, uyanikliktaki solunum problemleri
icin dahi onerilebilir. SMA hastalarinda OUAS tedavisi amaci ile
genellikle inspirasyon ve ekspirasyon esnasinda farkh basinglar
veren iki seviyeli (bilevel) PAP tedavisi onerilir ve aradaki basing
farkinin genis olmasi onerilir (8). SMA tanisi olan ¢ocuklarda
PAP tedavisi ile uyku yapisinin diizeldigi, glindiiz solunum
problemlerinde azalmanin gorildigi, daha erken taburculuk ile
birlikte hasta ve ebeveynlerin yasam kalitesinde artisin saglandigi
bildirilmistir (9,10). SMA hastalarinda etkin PAP tedavisinin
uygulanmasi, kardiyak otonom fonksiyonlar gibi kardiyovaskiiler
parametreler Uzerinde olumlu etkilere de sahiptir (11,12).
Sagkalim Uzerine yapilan calismalarda ise, erken donemde PAP
tedavisinin uygulanmasi ile sagkallm siresinde iki yila varan
uzamanin saglanabilecedi gosterilmistir (13).

Literatlirde SMA hastalarinda uyku ile iligkili solunum bozuklugu
disinda diger uyku bozukluklar hakkindaki bilgiler cok kisitlidir.
Turkiye’den yapilan bir calismada (4), Periyodik Bacak Hareketleri
indeksi kontrol grubuna goére SMA hastalarinda anlamli yiiksek
olarak saptanmistir. Ancak bu konuda ek calismalara ihtiyag
vardir.

2. Amiyotrofik Lateral Skleroz

Noronopatiler arasinda, eriskin yas grubunda goriilen prototip
hastalik ALS’dir. Spinal kord ve beyinde ilerleyici néron kaybi
ile sekillenen ALS, ailesel veya sporadik olabilmekle birlikte,
cogunlukla altta yatan nedeni bilinememektedir (14). Uyku ile
iliskili solunum bozukluklari, ALS hastalarinda oldukca sik olarak
izlenir. Solunum ve Ust hava yolu kas zaafiyetinin siddeti ile
orantili bir sekilde ortaya cikar, frenik denervasyon ve diyafram
glicsuzligu ile artig gosterir ve postiiral kas inhibisyonunun
gerceklestigi hizl goz hareketleri (REM) uyku evresinde belirgin
olarak artar (15). ALS ile iligkili en sik olarak bildirilen uyku
ile iligkili solunum bozukluklari arasinda noktiirnal hipoksi,
hipoventilasyon, OUAS ve Santral Uyku Apne sendromu (SAS)
yer alir. Diger uyku bozukluklari da ALS hastalarinda sik olarak
izlenmektedirler ve dikkatle ele ahinmahdir.

2.1. Amiyotrofik lateral skleroz ve uyku ile iliskili solunum
bozukluklan

ALS ile iligkili uyku bozukluklar ile iliskili cok sayida literatlr
bulunmaktadir. Uyku yapisinda bozulma, uyku etkinliginde
azalma ve sik gece ici uyanikliklar ile sekillenmektedir (16-
18). Ortalama AHi degerleri hemen her calismada kontrol
grubuna kiyasla daha ytiksek olarak izlenmis, OUAS sikligi
ise %60-70 oraninda bildirilmistir. Hastalarin yaklasik %40-
50’sinde OUAS’nin REM uyku evresinde ortaya ciktigi ya da
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belirgin olarak artis gosterdigi bildirilmistir (18). OUAS'nin
bulbar baslangich ALS hastalarinda daha belirgin oldugu ve
hastalik siddeti ile orantili olarak AHi degerlerinin de arttigi da
gosterilmistir. Bunun yani sira, ALS hastalarinin %13,7’sinde
hipoksemi, %35,4’tinde ise SAS varlig bildirilmistir. Ozellikle
diyafram fonksiyon bozuklugu olan ALS hastalarinda uyku
yapisindaki bozulmanin daha belirgin oldugu, uyku etkinliginde
azalma, uyku sonrasi uyaniklik stresinde artma ve REM uyku
evre slresindeki azalmanin diyafram fonksiyon bozuklugu
olmayan ALS hastalarina kiyasla anlamli bir sekilde daha sik
goruldugu bildirilmistir (19). Yiksek morbidite ve mortaliteye
sahip ALS hastalarinda, eslik eden diyafram fonksiyon bozuklugu
ve OUAS varliginda ise sagkalim siresinin anlamh bir sekilde
azaldigi gosterilmistir (19).

Uyku ile iliskili solunum bozukluklarinin tanisi, ALS hastalarinda da
anamnez ve PSG verilerine dayanarak konur. Hastalik bulgulariile
ALS hastalarinda dikkat cekilmesi gereken bir konu, kas zaafiyeti
nedeniyle horlamanin belirgin bir bulgu olmayabilecegidir.
Gece nefes alamama hissi ile uyanma, ortopne ve uykuya dalma
glcligu, klasik OUAS hastalarina kiyasla ALS hastalarinda daha
stk oranda izlenir. Standart PSG tetkikine ek olarak tim gece
karbondioksit 6lciimi de ALS hastalarinda 6nemli ve gereklidir;
uygulanamadigi durumlarda arteriyal kan gazi Ol¢cimi ile
degerlendirme yapilabilir. Uyku ile iliskili solunum bozukluklarinin
altin standart tedavisi olan invaziv olmayan mekanik ventilasyon
tedavisi ALS hastalarinda ilk secenektir. Buna karsin hastalarin
tedaviye uyumu genel nifusa kiyasla cok daha duslik oranda,
yaklasik %25-30 dlzeylerinde bildirilmektedir (20). Hastalarin
tedavi uyumu ile iligkili belirtecler incelendiginde, geng yas,
kadin cinsiyet, hastalik baslangici ile tedavi arasinda gecen
strenin kisa olmasi, hastaligin ekstremiteler ile baslamasi ve
distk zorlu vital kapasite degeri (FVC) istatistiksel olarak
anlamli olarak saptanmustir. Bu bilgiler isiginda, hastaligin
erken donemlerinde henlz ciddi diyafram gli¢csuzligu ve
glindiiz akciger yetmezIigi tablosu baslamadan once tedavinin
bagslatiimasinin 6nemi goriilmektedir. Uyku ile iliskili solunum
bozuklugunun varligi, uykuda en az 5 dakika stire ile oksijen
satlrasyonlarinin %88 ve altinda seyretmesi (uyku ile iliskili
hipoksemi), giindiiz hiperkapni (>45 mmHg) olmasi, ortopne ile
birlikte ortalama inspiratuvar basincinin %60°in altinda olmasi
ve FVC'nin %50'nin altinda olmasi durumunda invaziv olmayan
mekanik ventilasyon tedavisi baslatiimalidir. Boylelikle, tedaviye
uyumda artis ile birlikte, solunum ile iliskili enerjinin korunmasi,
nitrisyonel dengenin saglanmasi ve ozellikle bulber fonksiyon
bozuklugu olanlarda bulber fonksiyonlarda diizelme s6z konusu
olabilmektedir.

ALS hastalarinda, invaziv olmayan mekanik ventilasyon tedavi
seceneklerinden ozellikle “’bilevel’”” PAP modlarinin kullaniimasi ve
ekspirasyon sirasinda yliksek basin¢ maruziyetinden kacinilmasi
onerilir. Ozellikle REM uyku evresinde sik agiz acilmasi izlenmesi
nedeniyle oronazal maskeye daha sik ihtiya¢ duyulur. Cene
pozisyonunu desteklemek ve hastanin PAP cihazi ile uyumunu
artirmak amaci ile oral aparatlar da yardimci olabilir (21). ALS
hastalarinda uyku yapisinda bozulma ile birlikte uykusuzluk
sikayetleri, hastalarin invaziv olmayan mekanik ventilasyon
tedavisine olan uyumunu bozabilir (22) ve ek medikal tedaviye
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ihtiyac duyulabilir. Konusma terapisinin verilmesi ile orofasiyal
yapilarin gu¢clendirilmesi, cigneme, yutma ve solunum kaslarinin
fonksiyonlarinin artirilmasi ve bdylelikle PAP tedavi uyumunun
artinlmasi da dustnulebilir (23). Genel prognoza olan etkisi
tartismali olmakla birlikte, diyafram pili uygulamasinin uyku
yapisi ve OUAS Uzerinde olumlu etkileri oldugu bildirilmistir
(24-2¢6).

Uyku ile iliskili solunum bozukluklarinin tedavisi ile ALS
hastalarinin yasam kalitesinde artis ile birlikte sagkalim stresinde
anlamli bir artis elde edildigi pek ¢ok calismada gosterilmistir.
Bir meta-analiz calismasinda (27), ALS hastalarinda iki yilhk
sagkalim orani %73, dort yillik sagkalim orani ise %41,3 olarak
bildirilmistir. Sagkalimi kotllestiren faktorler arasinda bulbar
baslangic, ge¢ baslangi¢ yasi, semptomlarin baslangici ile tani
arasinda kisa stire olmasi, gece ortalama oksijen sattirasyonunun
distk olmasi ve vicut kitle indeksinin dustik olmasi (18,5 kg/
m?) yer almistir. ALS hastalarinda eslik eden OUAS varliginda
prognozun daha kotl seyrettigi ve medyan sagkalim stresinin
daha kisa oldugu bildirilmistir (28). Buna karsin, PAP tedavisi
ile sagkalim oranlarinda bir yila yakin artisin gozlendigi, kalici
trakeostomi ihtiyacinin ertelendigi ve hem yasam Kkalitesinin
hem de uyku kalitesinin arttigi gortlmusttr (27,29). Ayrica,
glindiiz uykululuk ve fatig sikayetleri, dispne, fiziksel fonksiyon
ve stibjektif mental ve duygusal saglk anketlerinde ve sosyal
fonksiyon Olceklerinde de PAP tedavisi ile anlaml diizelmeler
saglanabilmektedir (30,31).

2.2. Amiyotrofik lateral skleroz ve uyku ile iliskili hareket
bozukluklan

Uyku ile iliskili hareket bozukluklarinin da ALS hastalarinda
genel nifusa oranla daha sik oldugu bildirilmistir (15,18).
Huzursuz Bacaklar sendromu/Willis-Ekbom hastahgr (HBS/WEH)
ile iligkili yapilan calismalarda, ALS hastalarindaki sikligr %18-
26 duzeylerinde bildirilmistir (18,32,33). HBS/WEH saptanan
ALS hastalarinda hastalik siresi daha uzun, fonksiyonel
yasam kalitesi daha dusik ve insomni basta olmak Uizere
uyku ile iliskili sikayet varligi daha yuksek olarak izlenmistir.
idiyopatik HBS/WEH’de beklendigi gibi, ALS hasta grubunda
da, ferritin disukligu ile HBS/WEH varligi arasinda anlamh
iliski de bildirilmistir (32). Uykuda ortaya cikan periyodik
bacak hareketlerinin ALS hastalarinda kontrol grubundan farkli
olmadigi bildirilmis olmasina karsin (15), takibinde yapilan diger
calismalarda uykuda Periyodik Bacak Hareketleri indeksi ALS
hastalarinda anlamli olarak yiksek saptanmistir (16,18). Normal
bir varyant olan agiri fragmanter miyoklonus da ALS hastalarinda
bildirilmistir (34).

Uyku ile iliskili hareket bozukluklarinin tanisi klinik oyku ile
konur, uykuda periyodik hareket bozuklugu disinda diger tim
bozukluklarda PSG gerekliligi aslen bulunmamaktadir. Anamnez
ozellikleri ile ilgili 6Gnemli bir nokta, ALS hastalarinda glndiiz
de devam eden hareketsizlik hali, HBS/WEH sikayetlerinin
sirkadiyen o6zelligini saklayabilir, hekimler bu konuda dikkatli
olmalidirlar. Bunun disinda, hareket bozukluunun uykuyu
etkileyip etkilemediginin belirlenmesi ve eslik eden uyku ile iliskili
durumlarin tanimlanmasi agisindan PSG tetkiki faydali bilgiler
verebilir. Eger PSG yapilmasi planlandi ise, tetkik 6ncesi aksam
saatlerinde bir saatlik Onerilmis Hareketsizlik testi (Suggested

Immobilization test) 6zellikle HBS/WEH tanisi icin oldukga
faydali olabilmektedir. Daha uzun sireli ve ev ortamindan
kayitlarin elde edilebilmesi acisindan aktigrafi, uyku ile iliskili
hareket bozukluklarinda siklikla kullanilan bir yontemdir.

HBS/WEH ve uykuda periyodik bacak hareketlerinin
tedavisinde birinci basamak tedavi olan dopaminerjik ajanlar
ve alfa-2-delta ligandlar ALS hastalarinda da etkin bir sekilde
kullanilabilmektedir. Pramipeksoliin ek olarak antioksidan etki
gostermesi ile apoptotik enzimleri inhibe ettigi ve mitokondriyal
aktiviteyi korudugu ve boylelikle noroprotektif 6zelliklere sahip
oldugu da bildirilmistir (35). ALS’de sik goérilen glindiz
ve gece bacak kramplarinin tedavisinde, germe egzersizleri,
magnezyum, kalsiyum kanal blokerleri veya periferik/santral
etkili kas gevseticiler kullanilabilir. Riluzol bacak kramplari
tzerinde etkili bulunmamistir; buna karsin L-treonin, vitamin E,
kannabiol gibi tedaviler giderek daha 6nem kazanmaktadir (36).

2.3. Amiyotrofik lateral skleroz ve parasomniler

Bir diger uyku bozuklugu olan parasomniler ile ALS arasindaki
iliskiye dair literatiirde pek az bilgiye rastlanmaktadir. Ozellikle
atonisiz REM ve REM uykusu davranig bozuklugu (RDB) ile ilgili
veriler goze carpmaktadir. Puligheddu ve ark.'nin (17) yaptiklari
bir calismada, ALS hastalarinda REM uyku evresindeki Atoni
indeksi daha duslik olarak izlenmis ve atonisiz REM uykusunun
ALS hastalarinda sik gortlen 6nemli bir bulgu oldugu 6ne
strtlmustir. Ayni grubun bir diger calismasinda (16), hem
atonisiz REM sikhigi, hem de RDB sikligi %4,9 olarak saptanmig
ve saglikh nifusta gorilen %0,5 oranina kiyasla oldukga ytiksek
oldugu belirtilmistir. Bir diger calismada da, benzer oranlar
saptanmis, atonisiz REM ve RDB varligi ALS hastalarinda %5,4
oraninda bildirilmigtir (18). Ailesel ALS ve Parkinsonizm-demans-
ALS olgularinda da RDB birlikteliginden bahsedilmektedir
(37,38). Her ne kadar RDB ile siniikleopatiler arasinda bir
iliski oldugu bilinse, ALS'nin bir siniikleopati olmadigi, ancak
hiicre ici bilinmeyen agregatlar ile birlikte alfa-siniiklein de
birikebilecegi ve boylelikle apoptoz ile hiicre 6limiine yol actigi
one suralmustur (39).

Parasomnilerin tanisi klinik anamnez bilgileri ile konulur ancak
RDB tanisinda sart olan atonisiz REM bulgusunun tanimlanmasi
icin PSG sarttir, kaldi ki bazi hastalarda eslik eden verbal ve/
veya motor aktivite olmaksizin atonisiz REM bulgusu izole
olarak da izlenebilmektedir. Eslik eden RDB olmadan izlenen
izole atonisiz REM bulgusunun da nérodejenerasyon ile iliskili
oldugu tanimlanmistir (40). Hasta yakinlari tarafindan cekilen ev
videolari da tanida olduk¢a yardimcidir. Tedavide farmakolojik
olmayan yontemler, cevre guvenliginin saglanmasi, uyku
hijyeninin saglanmasi, stres, alkol gibi tetikleyicilerden uzak
durulmasi ilk basamak yaklasimlari olusturur. Tetikleyen diger
uyku bozukluklarinin varligi arastinimal (6rnegin, OUAS gibi),
varsa tedavi edilmelidir. Tedavide, trisiklik antidepresanlar
(imipramin, klomipramin gibi), melatonin ve benzodiyazepinler
(6zellikle klonozepam) etkin bir sekilde kullanilabilir (41). ALS
hastalarinda benzodiyazepin grubu ilaclar kullanilirken 6zellikle
solunum depresyonu acisindan dikkatli olunmalidir. Bunun yani
sira, levodopa, dopamin agonistleri, gabapentin, karbamazepin
ve klonidin ile olgu bildirimleri de mevcuttur.
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2.4. Amiyotrofik lateral skleroz ve sirkadiyen uyku ritim
bozukluklan

ALS hastalarinda talamik ve hipotalamik tutuluma bagh
sirkadiyen uyku ritim bozuklugu ortaya cikabilmektedir; nitekim
bozulmus gece uykusu ile birlikte giindiiz asin uykululuk ve
fatig oldukca sik olarak gozlenir (15). Sinaptotoksisite, artmis
astrogliozis ve adenozin yetmezligi ile birlikte néral homeostaz
aglarin bozulmasi, ALS hastalari da dahil olmak tzere pek cok
norodejeneratif hastalikta sik olarak izlenen sirkadiyen uyku ritim
bozuklugundan sorumludur (42). Buna karsin, sirkadiyen sistem
disfonksiyonu, niikleer faktér-xB aracili enflamasyonu artirir,
gliozisi aktive eder ve motor néron kaybini artirarak ALS’nin
progresyonunu artirir (43).

Tani, detayll ve geg¢mise yonelik yatis-kalkis saatlerinin
sorgulanmasi ve en az iki haftalik uyku gtinliklerinin kullaniimasi
ile konur. Aktigrafi uyku gunliklerinin yerine kullanilabilir,
PSG endikasyonu vyoktur. Tedavisinde uyku hijyeni ve
sirkadiyen kaymanin tipine gore ayarlanan isik terapisi ve
melatonin/melatonin agonistleri kullanilir (41). ik basamak
tedaviler ile etkin fayda saglanamadigi durumlarda, uykunun
istenildigi saatlerde sedatif/hipnotik (benzodiyazepin reseptor
agonistleri, GABA’erjik ilaclar veya antihistaminerjikler gibi)
ilaclar kullanilarak, uyanikhdin hedeflendigi saatlerde ise uyarici
(modafinil gibi) ilaclardan faydalanilabilir (44).

3. Post-polio Sendromu

PPS ilk poliomiyelit enfeksiyonunu takiben yillar sonra gelisen
ve ilerleyici kas gl¢suizligu ile sekillenen bir sendromdur (45).
Tdm poliomiyelit olgularinin yaklasik %25-40"inda ortaya ¢iktigi
tahmin edilmektedir. PPS hastalarinda en sik gorilen ve uyku
bozukluklar sikayetleri ile ortiisen sikayet fatig olarak izlenir
(46,47). Fatig sikayeti olan PPS hastalarinin %65’inde AHi 5
ve lzerinde, %50'sinde ise AHi 10 ve lizerinde bildirilmistir
(46). Hem santral hem de obstriktif tipte anormal solunum
olaylarn izlenebilmektedir, ancak c¢ogunlukla (%68) obstriiktif
tipte apneler izlenir. Hastalarin yas, cinsiyet gibi demografik
verileri ile ya da akut poliomiyelit hastalik 6zellikleri ile iliskili
korelasyon gosterilmemistir. Buna karsin, bir diger calismada,
ilk poliomiyelit ataginda solunum ile iliskili problemler yasayan
PPS hastalarinda OUAS gorilme riski 1,5 kat daha yiksek olarak
bildirilmistir (48). OUAS'nin yani sira, PPS hastalarinda sik
olarak gozlenen spinal deformasyonlar ve kifoza bagl restriktif
akciger hastaligi ve hipoventilasyon da gelisebilir (49). PPS
hastalarinda eglik eden OUAS tedavisinde, Ozellikle ““bilevel”
PAP tedavisi onerilir (50,51). Hipoventilasyon tedavisinde,
invaziv olmayan mekanik ventilasyon tedavisinin uygulandigi
hastalar ile trakeostomisi olan hastalar arasinda arteriyal kan
gazi degerleri benzer olarak saptanmistir (47). Bu baglamda,
PPS hastalarinda invaziv olmayan mekanik ventilasyon tedavisi
ile trakeostomi ihtiyaci ortadan kaldirilabilir ya da geciktirilebilir.
Fatig sikayetlerinin Ozellikle aksama dogru arttigini belirten PPS
hastalarinda ise, HBS/WEH agisindan dikkatli olunmalidir (52).
PPS ve HBS/WEH birlikteligini ilk bildiren olgu sunumunda
(53), dort yasinda bir hastada her iki bacagin etkilendigi
paralitik poliomyelit oykisi ve iki yil icinde tam diizelmenin
ardindan, 45 yasindaki hastada PPS gelistirdigi, bir yil sonra
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46 yasinda ise aksam saatlerinde ortaya ¢ikan ve hareketle
rahatlayan huzursuzluk hissi ile sekillenen HBS/WEH ortaya ciktigi
bildirilmistir. Ancak levodopa ve kabergolin ile belirgin faydanin
gorilmedigi, ropinirol (4 mgq) ile kismi fayda saglanmis, gec
baslangig, aile 6yklstiniin olmamasi ve dopaminerjik tedaviye
yetersiz yanit nedeniyle ko-insidental olabilecegi distinilmustur.
Bunu takiben yapilan 10 olguluk bir seride, HBS/WEH tanisi alan
PPS hastalarinda ferritin diizeyleri normal olarak izlenmistir
(54). Daha sonraki yillarda yirutilen calismalarda ise, HBS/WEH
sikhginin PPS hastalarinda %36 oraninda oldukgca yuksek olarak
bildirilmis ve bu birlikteligin ortak patofizyolojik bir mekanizma
sonucu oldugu o6ne surdlmdustir (55). Bu birlikteligi en iyi
aciklayan hipotez ise enflamatuvar ve immiin mekanizmalardir;
nitekim PPS hastalarinin beyin omurilik sivisi 6rneklerinde demir
metabolizmasinin diizenlenmesinde yer alan akut enflamatuvar
reaksiyon proteini hemopeksinin azaldigi, demir ile inhibe
edilen Gelsolin-ile iligkili kaspaz-3 iliskili apoptoz aktivitesinin
ise arttigi gosterilmistir (56,57). Glincel HBS/WEH tedavisi PPS
hastalarinda da uygulanabilir (41,58).
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Amac: Koronaviris hastaligi-2019 (COVID-19) pandemisi ve beraberinde
getirdigi kisitlamalar ile birlikte, ekonomik nedenler depresyon, anksiyete
gibi ruhsal bozukluklarin sikiginin artmasina ve kisilerin uyku ile yasam
kalitelerinin bozulmasina yol acmistir. Bu calismada COVID-19 pandemisi
doneminde depresyon, anksiyete, uyku ve yasam kalitelerinin cinsiyet,
yas, meslek ve gelir dizeyi ile birlikte degerlendirilmesi amaclandi.
Gereg ve Yoéntem: istanbul ilinde ¢evrimici olarak calismaya katilan 352
kisi Beck Depresyon dlcedi (BDO) ile depresyon, Beck Anksiyete &lcedi
(BAO) ile anksiyete, Pittsburgh Uyku Kalitesi indeksi (PUKI) ile uyku
kalitesi, kisa form-36 (SF-36) ile yasam kalitesi bakimindan cinsiyet, yas,
meslek ve gelir diizeyi ile birlikte degerlendirildi.

Bulgular: Depresyon prevalansi %18,5, anksiyete prevalansi %24,6
bulunurken katiimcilarin %69, 5te uyku kalitesi kottiydd. Kadin cinsiyette
BDO, BAO (p<0,01) ve PUKI puanlari anlamli yiiksek bulunurken SF-36
puanlari disiiktii (p<0,05). Otuz bir-kirk yas grubunda BDO ve BAO
puanlar yiiksek bulunurken (p=0,006, p=0,023) SF-36 puanlari disiik
bulundu (p=0,016). PUKI toplam puanlari agisindan yasa gore anlaml
farklilik izlenmedi. PUKI toplam puani saglik calisanlarinda en yiiksek
iken BDO puanlar égrencilerde en yiiksek bulundu. BAO ve SF-36
puanlarinda mesleklere gore farklilik saptanmadi. Yiiksek gelir grubunun
BDO (p<0,05), BAO ve PUKI puanlari daha diisiik SF-36 puanlari daha
yuiksek bulundu (p<0,01).

Sonug: COVID-19 pandemisi déneminde uyku kalitesinin bozuldugu
depresyon, anksiyete sikiginin arttigi goriildii. Ozellikle kadin cinsiyet ve
40 yas alti genc eriskin yas grubu ile iliskili oldugu, yiiksek gelir durumu
ile ters iliski gosterdigi ve saglik calisanlarinin uyku kalitelerinin daha kot
oldugu soylenebilir.

Anahtar Kelimeler: COVID-19 pandemisi, depresyon, anskiyete, uyku
kalitesi

Abstract

Objective: The Coronavirus disease-2019 (COVID-19) pandemic and its
restrictions as well as economic problems have caused an increase in
depression, anxiety and quality of sleep; and the quality of life of people
have deteriorated. We evaluated depression, anxiety, sleep and quality
of life in terms of gender, age, occupation and income level during the
COVID-19 pandemic.

Materials and Methods: A total of 352 individuals participating in this
study online in Istanbul were evaluated for depression using the Beck
Depression index (BDI) and Beck Anxiety index (BAI), sleep quality using
the Pittsburgh Sleep Quality index (PSQI), quality of life using the short
form-36 (SF-36) in terms of gender, age, occupation and income level.
Results: Although the prevalence of depression was 18.5% and anxiety
was 24.5%, sleep quality was poor in 69.5% of the participants. BDI, BAI
(p<0.01) and PSQI scores were significantly higher in females, whereas
SF-36 scores were low (p<0.05). BDI and BAI scores were high in the
31-40 age group (p=0.006, p=0.023); SF-36 scores, however, were low
(p=0.016). No difference by age in the PSQI scores was noted. Although
the PSQI score was highest among healthcare workers, BDI score was
highest among students. No difference in BAI and SF-36 scores was
recorded by profession. BDI (p<0.05), BAI and PSQI scores of the high-
income group were lower whereas SF-36 scores were higher (p<0.01).
Conclusion: In the COVID-19 pandemic, sleep quality deteriorated, and
the frequency of depression and anxiety increased. This is particularly
associated with the females and the young (<40 years old); however,
an inverse relationship was noted with those with a high-income status,
and the sleep quality of healthcare workers has become worse.
Keywords: COVID-19, pandemic, depression, anxiety, sleep quality
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Giris

Koronovirlis hastaligi-2019 (COVID-19), ilk kez 2019 yilinin
Aralik ayinda Cin’in Wuhan sehrinde ortaya ¢cikmistir. Hastalik
kisa slre icerisinde tim dinyaya yayillarak 11 Mart 2020'de
Diinya Saglk Orgiitii tarafindan pandemi olarak ilan edilmistir
(1). Toplumlarin karantinaya alinmasi, okullarin kapatiimasi,
sosyal izolasyon ve yerinde barinma emirleri gibi 6nlemler
nedeniyle sosyal yasam degismistir (2). Sosyal yasamin
olumsuz etkilenmesi, salginin siresinin ve gidisinin belirsizligi,
beraberinde olusan ekonomik nedenler kisilerde stres ve kaygi
diizeyinin artmasina yol acmistir. Ozellikle risk grubunda olan
kisiler, tlkede ve diinyada gerceklesen olgu ve 6lim sayilarini
gordiikce, kendilerinin de hasta olma ve/veya 6lme ihtimalini
distnerek kaygr duygusunu pik seviyede yasamislardir. Stres
ve kaygi bozukluklari da beraberinde uyku bozukluklarini
getirmistir.

Bu calismada, COVID-19 pandemisi déneminde istanbul ilinde
18 yas ve Uzeri kisilerin elektronik link Gzerinden doldurulan
anket araciligiyla uyku ve yasam kaliteleri ile eslik eden depresyon
ve anksiyete varliginin degerlendirilmesi amaclanmistir.

Gere¢ ve Yontemler

Bu calisma, 24.06.20-20.07.20 tarihleri arasinda her iki
cinsten 18 yas ve Ulzerinde bulunup calisma icin onam veren
kisilere elektronik link tzerinden génderilen anket formlarinin
doldurulmasi ile uygulanmistir. Calismada gecerliligi sinanacak
temel hipotezler ve iliskisel analizler icin korelasyon analizi grup
karsilastirmalari icin ise bagimsiz 6rneklem t-testi ve tek yonlu
varyans analizi (ANOVA) kullaniimasi planlanmistir. Coklu grup
karsilastirmalarinda orta diizeyde etki blyikligi hedeflemesine
gore (f=0,32), o hata olasiigi 0,05 ve 1-f hata olasili§i=0,95
olarak belirlenerek, karsilastirilacak grup sayilari 3 grup olarak
belirlenmistir (demografik degiskenler, anksiyete ve depresyon
seviyeleri icin). G*Power 3.0.10 programi ile gerekli minimum
orneklem sayisi hesaplanmistir. ANOVA analizi icin, 0,954730
glice sahip (kritik F=3,088240) analiz icin minimum 156
orneklem sayisi sonucuna ulasilmis ve bu calismanin orneklem
blyuklugl bu bilgiler isiginda kararlastiriimistir. Calismaya anket
yapan Kkisilerin sistemsel eksik ya da hatali girme ihtimallerine
karsi hesaplanan sayidan fazla kisi dahil edilmistir. Calisma icin
Saglik Bakanhgi’ndan ve Saglik Bilimleri Universitesi, Dr. Sadi
Konuk Egitim ve Arastirma Hastanesi’'nden 22.06.2020 tarihinde
2020/262 protokol sayisiyla etik kurul onayr alinmistir. Katilimci
onamini takiben anket uygulanmistir. Anketlerde hastalarin
sosyo-demografik 6zelliklerine ait sorular ile uyku, yasam kalitesi,
depresyon ve anksiyete durumlarini degerlendiren sorular
uygulanmistir. Uyku kalitelerinin tespiti amaci ile Pittsburgh Uyku
Kalitesi indeksi (PUKI) uygulanmistir. PUKI hastalarin bir énceki
ay boyunca uykularini degerlendiren 19 sorudan olusan bir
ankettir. PUKI'nin 6znel uyku kalitesi, uyku latansi, uyku suresi,
alisiimis uyku etkinligi, uyku bozuklugu, uyku ilaci kullanimi ve
glndiz islev bozuklugu olmak tizere 7 alt bileseni vardir. Toplam
PUKI puanini 7 boyut puaninin toplami olugturmaktadir. Her bir
madde 0-3 puan Uzerinden degerlendirilmekte ve toplam puan
0-21 arasinda degismektedir. Yiksek puanlar uyku kalitesinin
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kéti oldugunu gostermektedir. Toplam PUKi puaninin <5
olmasi “iyi” >5 olmasi ise “kotld” uyku kalitesini gostermektedir.
Agargun ve ark. (3) tarafindan Tirk toplumunda gecerliligi ve
guvenirligi yapilmistir. Yasam kalitesinin degerlendirilmesinde
ise kisa form-36 (SF-36) kullanilmistir (4). Tirk toplumunda
gecerliligi ve glvenirligi Kogyigit ve ark. (5) tarafindan yapilmistir.
Depresyonun degerlendiriimesinde Beck Depresyon o&lcegi
(BDO), anksiyetenin degerlendirilmesinde ise Beck Anksiyete
olcekleri (BAO) kullanilmistir. BDO 21 sorudan olusmaktadir.
Olcekten alinacak toplam puan 0-63 arasinda degismektedir.
On ve Uzeri puan depresyon varligini géstermekte olup 10-16
puan hafif depresyonu, 17-29 puan orta depresyonu, 30-63
puan ise siddetli depresyonu gostermektedir. Hisli (6) tarafindan
Tirk toplumunda gecerlilik ve giivenirligi yapilmistir. Olcegin
Tirkce gecerlik ve glivenirlik makalesinde kesme puani 17
olarak belirtilmistir. Bu calismada 17 ve Uzeri puan depresyon
varligi olarak kabul edilmistir. BAO kendini degerlendirme
6lcegidir. Bireylerin yasadidi anksiyete belirtilerinin sikhginin
belirlenmesi amaciyla kullanilir. Likert (dereceler toplami) tipi
Olclim saglar. Yirmi bir belirti kategorisinin her birinde 4 secenek
bulunur. Her bir madde 0 ile 3 arasinda puan alir. Olcekten
alinan puanin yiksekligi, bireyin yasadigi anksiyetenin siddetini
gosterir. Ulkemizde Ulusoy ve ark. (7) tarafindan gecerlilik ve
giivenirlik calismasi yapiimistir (8). Olcegin kesme degeri 16’dir.
On alti ve Uzeri puan anksiyete varligi olarak kabul edilmistir.
SF-36 yasam kalitesini degerlendirmek amaciyla gelistirilmistir.
Kisinin son 4 hafta icerisindeki saglik durumu, toplamda 36
maddeden olusan 8 alt parametre ile degerlendirilmektedir.
Fiziksel fonksiyon, fiziksel rol, agrn ve genel saghk algisi,
canhlik, sosyal fonksiyon, emosyonel rol ve mental saglk alt
parametrelerini olusturmaktadir. Ozet puanlarda en diisiik “0”
en yiksek “100” puan alinmaktadir. Yiksek puan iyi saghk
durumunu gostermektedir.

istatistiksel Analiz

Calismadan elde edilen veriler SPSS (Statistical Package for Social
Sciences) 22.0 programi ile analiz edilmistir. Katihmcilardan
elde edilen klinik ve demografik bilgilere dair frekans dagilimlari
ve Olcek ortalama puanlar saptandiktan sonra, gruplar arasi
karsilastirmalarda iki grup karsilastirmalari icin bagimsiz
orneklem t-testi, ikiden fazla grup karsilastirmalari icin ANOVA
kullanilmig; post-hoc analizleri icin ise LSD testi uygulanmustir.
Olceklerin gruplarda birbirleri ile iliskisi pearson korelasyon
analizi ile incelenmistir. Analizlerde gliven arali§i %95 olarak
kullanilmustir (p<0,05).

Bulgular

Calismaya 229'u (%65,1) kadin, 123'U (%34,9) erkek olmak
Uzere 352 kisi katildi. Katihmcilarin yas ortalamasi 42,21+12,69
(21-75) yas idi. iki yuz otuz bes (%69, 5) kisinin uyku kalitesi kot
olup 64 (%18,5) kiside depresyon, 89 (%24,6) kiside aksiyete
bozuklugu mevcuttu. Katihmcilarin PUKI toplam puanlari ile
BDO ve BAO puanlan arasinda poxzitif bir iliski oldugu gériildii
(p<0,01). Katilimcilarin yasam Kkalitesini degerlendirdigimiz
SF-36 toplam puan ortalamasi 57,94+20,28 bulundu. Calismaya
katilan 114 (%34, 3) kisi saglik calisaniydi ve 8 (%2, 3) kisi COVID-
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19 gecirmisti. Seksen sekiz (%25) kiside sigara kullanimi, 95
(%27,1) kiside alkol kullanimi mevcuttu. Calismaya katilanlarin
demografik Ozellikleri Tablo 1’de gosterildi. Katilimcilarin
uyku kalitesi, depresyon ve anksiyete durumlari cinsiyete
gore degerlendirildiginde kadinlarin PUKI toplam puanlarinin
erkeklerden anlamli diizeyde ytiiksek oldugu saptandi (p<0,05).
Kadinlarin SF-36 toplam puanlari erkeklerden anlamli diizeyde
diisiik bulundu (p<0,05). Kadinlarin BDO puanlari (p<0,01) ve
BAO puanlari (p<0,01) ise erkeklerden anlamli diizeyde yiiksek
bulundu. Kadinlarin ve erkeklerin PUKI puanlari ile BDO puanlari
ve BAO puanlar arasinda pozitif bir iliski oldugu saptand
(p<0,01). Olcek puanlarinin cinsiyete gére karsilastirimasi Tablo
2'de gosterildi.

PUKI toplam puanlari yas gruplarina gére degerlendirildiginde
gruplar arasinda anlamli farkliik saptanmadi. SF-36 toplam
puanlari 31-40 yas grubunda diger tim yas gruplarindan
anlamli derecede diisiik bulundu (p=0,016). BDO ve BAO
puanlari 31-40 yas grubunda diger tim yas gruplarindan ytksek
olup bu yiikseklik 60 yas Ustli digindaki tim yas gruplarinda
istatistiksel olarak anlamliydi (p=006, p=0,023). On sekiz-30
yas arasl katiimcilarin PUKI puanlari ile BAO puanlari arasinda
(p<0,01), diger tiim yas gruplarinda ise PUKI puanlari ile BDO
ve BAO puanlar arasinda pozitif ve anlamli iliski bulundu
(p<0,01). Olcek puanlarinin yasa gore karsilastinlmasi Tablo
3’te gosterildi.

Olcekler meslek grubuna gére degerlendirildiginde PUKI
toplam puani, saglk calisanlarinda en yuksek bulunmustur.
Bu yiikseklik saglik calisanlarinda ve diger meslek grubunda
calisanlarda kurum calisanlarina goére anlamliydi (p<0,05).
SF-36 toplam puanlarinda meslek gruplarina goére anlamh
farklilik saptanmadi. BDO puanlari meslek gruplarina gére
degerlendirildiginde 6grencilerin puanlarinin; diger tim meslek
grubundakilerin puanlarindan anlamli diizeyde yiiksek oldugu
bulundu (p<0,01). BAO puanlarinda meslek gruplarina gore
anlamli fark saptanmadi. Olcek puanlarinin meslek gruplarina
gore karsilastiriimasi Tablo 4'te gosterildi.

Olcekler gelir durumuna gére degerlendirildiginde, PUKI toplam
puanlarinda 2,500-5,000 TL arasi geliri olanlarin puanlarinin;
5,000 TL uizeri geliri olanlarin puanlarindan ve geliri olmayanlarin
puanlarindan anlamli diizeyde yiiksek oldugu belirlendi. Ayrica
2,500 TL alti geliri olanlarin puanlarinin da 5,000 TL Uzeri
geliri olanlarin puanlarindan anlaml duizeyde ytiksek oldugu

Tablo 1. Katihmcilarin demografik 6zellikleri

N (%)
L. Kadin 229 | 65,1
Cinsiyet
Erkek 123|349
18-30 67 19,8
31-40 95 28,0
Yas kategorisi (yil) | 41-50 83 24,5
51-60 65 19,2
60 ustil 29 8,6
Yas (Ort. = SS) (42,21+12,69) Min: 21, maks: 75
Saglk calisani 114 34,3
Kurum 52 15,7
Meslek — -
Ogrenci 28 8,4
Diger 138 | 41,6
2,500 TL alti 30 8,5
I 2,500-5,000 TL arasi 122 34,7
Gelir diizeyi
5,000 TL st 147 | 41,8
Gelir yok 53 15,1
Evet 8 2,3
COoVID-19
Hayir 343 97,7
. Evet 88 25,0
Sigara kullanimi
Hayir 264 75,0
Evet 95 27,1
Alkol kullanimi
Hayir 256 72,9
. Evet 64 18,5
BDO
Hayir 282 81,5
. Evet 89 24,6
BAO
Hayir 259 74,4
. Iyi 103 [30,5
PUKI
Kot 235 | 69,5
SF-36 (Ort. + SS) (57,94+20,28) Min: 9,88, maks: 98,75
PUKI (Ort. % SS) (6,89+3,71) Min: 1, maks: 19
BDO (Ort. + SS) (9,52+7,94) Min: 0, Maks: 47
BAO (Ort. £ SS) (10,5848,25) Min: 0, Maks: 41

PUKI: Pittsburgh Uyku Kalitesi indeksi, SF-36: Kisa form-36, BDO: Beck
Depresyon 6lcedi, BAO: Beck Anksiyete 6lcedi, veriler sayi (N), ylizde (%), SS:
Standart sapma, Ort: Ortalama, COVID-19: Koronaviriis hastaligi-2019

Tablo 2. Olgek puanlarinin cinsiyete gére karsilastirimasi
Cinsiyet N Ort+SS t(p)
. Kadin 217 7,207+3,997
PUKI Toplam 2,073 (0,039)
Erkek 121 6,338+3,067
Kadin 219 54,728+20,581
SF-36 Toplam -4,022 (0,000)
Erkek 121 63,768+18,421
. Kadin 224 10,330+8,447
BDO 2,631 (0,009)
Erkek 121 7,99116,697
" Kadin 226 11,628+8,436
BAO 3,407 (0,001)
Erkek 121 8,495+7,398
SS: Standart sapma, PUKI: Pittsburgh Uyku Kalitesi indeksi, BDO: Beck Depresyon &lgedi, BAO: Beck anksiyete dlgedi, SF-36: Kisa form-36, veriler ortalama + standart
sapma olarak verilmistir
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saptandi (p<0,01). SF-36 toplam puanlarinda 5,000 TL ve Uzeri
geliri olanlarin puanlarinin; 2,500-5,000 TL arasi geliri olanlarin
puanlarindan ve geliri olmayanlarin puanlarindan anlamli
diizeyde yiiksek oldugu belirlendi (p<0,01). BDO puanlarinda
5,000 TL uzeri geliri olanlarin puanlarinin; 2,500-5,000 TL arasi

geliri olanlarin puanlarindan ve geliri olmayanlarin puanlarindan
anlamli diizeyde diisiik oldugu belirlendi (p<0,05). BAO
puanlarinda 5,000 TL uzeri geliri olanlarin puanlarinin; 2,500-
5,000 TL arasi geliri olanlarin puanlarindan anlaml diizeyde
diisiik oldugu belirlendi (p<0,01). Olcek puanlarinin gelir

Tablo 3. Olgeklerin yas gruplarina gore karsilastirilmasi
N Ort £SS p LSD
18-30 66 6,92+3,45 - -
31-402 91 7,32+3,89 1,84 -
PUKI (toplam) 41-50° 79 6,64+3,64 (0,120) -
51-60* 64 5,93+3,22 - -
60 Usti® 27 7,7414,36 - -
18-30 65 60,63+18,02 - 2<1
31-402 93 52,11+20,05 3,09 2<3
41-50° 78 60,61+20,72 (0,016) 2<4
SF-36 51-60" 63 59,95+19,44 - 2<5
60 Usti® 28 62,41+23,58 - -
18-30' 65 9,21+7,95 - -
31-402 93 11,88+8,80 3,65 2>1
41-50° 83 8,07+7,51 (0,006) 2>3
BDO 51-60* 63 7,51+5,89 - 2>4
60 Ustl® 29 8,72+7,87 - -
18-30 65 9,46+7,99 - -
31-402 93 12,84+9,30 2,87 2>1
41-50° 83 9,81+8,56 (0,023) 2>3
BAO 51-60° 64 9,09+5,92 ] 254
60 Ustl® 29 10,06+6,72 - -
SS: Standart sapma, PUKI: Pittsburgh Uyku Kalitesi indeksi, BDO: Beck Depresyon &lcedi, BAO: Beck Anksiyete &lcedi, SF-36: Kisa form-36
Tablo 4. Olgeklerin meslek gruplarina gére karsilastiriimasi
N Ort+SS [ LSD
Saglik calisan’ 112 7,20+4,03 - -
PUKi Kurum? 52 5,46+2,62 3,07 1>2
(toplam) Ogrenci 27 7,0743,54 (0,02) 452
Diger* 128 7,104£3,70 - -
Saglik calisan!’ 110 58,70+20,83 - -
Kurum? 51 63,44+15,45 2,01 -
SF-36 Ogrenci 27 53,87£17,91 0,11) -
Diger* 133 56,35+£20,93 - -
Saglik cahsani’ 113 8,8316,84 - -
Kurum? 52 7,84+6,86 4,92 3>1
BDO Ogrenci® 26 14,50+10,21 (0,002) 3>2
Diger* 135 9,21+7,74 - 3>4
Saglik cahsani’ 114 10,49+8,54 - -
Kurum? 52 10,05+7,65 0,14 -
BAO Ogrenci® 26 11,30£9,01 (0,93) -
Diger* 136 10,46+7,43 - -
SS: Standart sapma, PUKI: Pittsburgh Uyku Kalitesi indeksi, BDO: Beck Depresyon &lcedi, BAO: Beck Anksiyete &lcegi, SF-36: Kisa form-36
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durumuna gore karsilastinlmasi Tablo 5'te gosterildi. Geliri
olmayan ve geliri 2,500 TL altinda olanlarin PUKI ile BAO
puanlar arasinda, geliri 2,500-5,000 TL arasinda olanlarla, geliri
5,000 TL {izeri olanlarin PUKI puanlari ile BDO ve BAO puanlari
arasinda pozitif bir iliski oldugu gorildi (p<0,01). Korelasyon
iliskisi Tablo 6’da gosterildi.

Calismadan elde edilen verilerin COVID-19 olup olmamaya gore
farklliklari incelendiginde, COVID-19 olanlarin PUKI toplam
puanlarinin olmayanlardan anlamli diizeyde ytiksek oldugu
saptandi (p<0,05).

Tartisma

Web tabanli bu calismada COVID-19 pandemisi sirasinda
anksiyete, depresyon gibi ruhsal hastaliklarin prevalansinin
arttigr gorildiu. Calismada depresyon prevalansi %18,5,
anksiyete prevalansi %24,6 bulunurken katihmcilarin %69,5te
uyku kalitesi kotlydi. COVID-19 pandemisi sirasinda benzer
sekilde Huang ve Zhao (9) tarafindan depresyon prevalansi
%20, anksiyete prevalansi %30 bildirilirken, Pieh ve ark. (10)
tarafindan depresyon prevalansi %21, anksiyete prevalansi %19
bildirildi. Bu oranlar pandemi Oncesi déneme gore yiksekti
(11,12). Ulkemizde COVID-19 pandemisi dncesinde PUKI ile
degerlendirilen uyku kalitesi Arslan ve ark. (13) tarafindan stabil
kronik obstriktif akciger hastaligi olan hastalarin %37,8’inde
kot bulunurken, Sahin ve ark. (14) tarafindan birinci basamak
saglik kuruluglarina basvuran bireylerin %63,6'da kotl bulundu.
Bizim sonuclarimiz COVID-19 pandemi 6ncesi donemine gore
yuksekti. Bu durum diinya capinda yayihm gosteren bulasici
enfeksiyon hastaliklarinin seyri sirasinda depresyon, kaygi gibi
ruhsal bozukluklarin ve uyku bozukluklarinin sikiginin arttigini
gostermektedir.

Verileri cinsiyete gére degerlendirdigimizde PUKI, BDO ve BAO
puanlar kadin cinsiyette anlamli yiiksek bulundu. Gao ve ark.

(15) tarafindan benzer sekilde anksiyete prevalansi kadinlarda
yuksek bulundu. Epidemiyolojik calismalarda kadinlarda ruhsal
bozukluklarin erkeklere gére daha sik gortldigu bildirildi. Bu
durum kadin ve erkek arasinda genetik yatkinlk, hormon ve
kortizol seviyeleri gibi fizyolojik durumlarla iliskili olabilir (15).
Benzer sekilde COVID-19 pandemisi sirasinda Tiirk toplumunda
Ozdin ve ark. (16) tarafindan depresyon ve anksiyetenin
dederlendirildigi calismada kadin cinsiyet anksiyete icin risk
faktorl olarak bulundu. Yine benzer sekilde Pieh ve ark. (10)
tarafindan kadin cinsiyette depresyon, anksiyete puanlari ytksek
bildirildi.

Bizim verilerimizde kadin cinsiyette uyku kalitesi anlamli olarak
daha kotuydi. Benzer sekilde Yang ve ark. (17) ile Pieh ve ark.
(10) tarafindan kadinlarda uyku kalitesi daha kotu bildirildi.
Biz ayni zamanda her iki cinsiyeti birlikte ve ayri olarak
degerlendirdigimizde PUKI puanlari ile BDO puanlari ve BAO
puanlari arasinda pozitif bir iliski oldugunu gordik. Literatlrde
de benzer korelasyonlar bildirildi. COVID-19 pandemisi
doneminde, Shen ve ark. (18) uyku kalitesi ile anksiyete arasinda
anlamli iligki bildirirken, Sheng ve ark. (19) uyku kalitesinin hem
depresyon hem de anksiyete ile pozitif iligki gosterdigini bildirdi.
Ek olarak kadin cinsiyette yasam kalitesi anlamh olarak distk
bulundu. Bu durum kadin cinsiyette depreyon, anksiyete ve
uyku kalitesi bozukluguyla iliskili olabilir. Korkmaz ve ark. (20)
tarafindan benzer sekilde saghk calisanlarinda depresyon ve
uyku Kkalitesi arasinda pozitif korelasyon saptanirken yasam
kalitesi ile negatif korelasyon bildirildi. Ayni sekilde Pieh ve ark.
(10) tarafindan kadin cinsiyette yasam kalitesi dustik bildirildi.
Olcekler yas gruplarina gére degerlendirildiginde uyku kalitesi
acisindan anlamh fark saptanmazken 31-40 yas grubunda
depresyon ve anksiyete puanlarinin diger yas gruplarina gore
anlaml olarak yiliksek, yasam kalitesinin ise bu yas grubunda
anlaml dastk oldugu gorildid. Bu sonuglar yasla birlikte ruh
saghginin bozuldugu COVID-19 donemine gore farkhidir (21).

Tablo 5. Olgek puanlarinin gelir diizeyine gére karsilastiriimasi
N Ort +SS p LSD
2,500 TL alt! 29 7,65+4,32 - -
PUKI 2,500-5,000 TL arasi? 120 7,85+3,83 5,75 2>3
5,000 TL Gzeri? 142 6,14+13,32 (0,001) 2>4
Gelir yok* 47 6,25+3,54 - 1>3
2,500 TL altr’ 30 56,79+21,82 - -
2,500-5,000 TL arasi? 121 54,17£19,59 4,511 3>2
SE-36 5,000 TL Gzeri® 141 62,60+£19,74 (0,004) 3>4
Gelir yok* 48 54,48+20,40 - -
2,500 TL altr’ 30 9,40+8,13 - -
BDO 2,500-5,000 TL arasi? 119 10,7348,23 3,154 3<2
5,000 TL Gzeri® 144 8,0316,85 (0,025) 3<4
Gelir yok* 52 10,84+9,38 - -
2,500 TL alt’! 30 10,1348,62 - -
.. 2,500-5,000 TL arasi? 119 12,64+7,74 4,62 3<2
BAO 5,000 TL Uzeri® 146 8,93+8,17 (0,003) -
Gelir yok* 52 10,42+8,29 - -
SS: Standart sapma, PUKI: Pittsburgh Uyku Kalitesi 6lcegi, BDO: Beck Depresyon olcedi, BAO: Beck Anksiyete 6lcedi, SF-36: Kisa form-36
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Tablo 6. Tiim grup ile cinsiyet, gelir diizeyi ve yas gruplarinda PUKI ile BDO, BAO puanlarinin iligkisi
PUKI BDO BAO
PUKI r 1 - -
Tim grup BDO r 0,382** 1 -
BAO r 0,467** 0,667** 1
PUKI r 1 - -
Kadin BDO r 0,379** 1 -
BAO r 0,465** 0,642** 1
PUKI r 1 - -
Erkek BDO r 0,350* 1 -
BAO r 0,428** 0,706** 1
PUKI r 1 - -
Geliri 0-2,500 TL arasi olanlar BDO r 0,221 1 -
BAO r 0,372** 0,599** 1
PUKI r 1 - -
Geliri 2,500-5,000 TL arasi olanlar BDO r 0,380** 1 -
BAO r 0,432** 0,680** 1
PUKI r 1 - -
Geliri 5,000 TL iizeri olanlar BDO r 0,461** 1 -
BAO r 0,511** 0,704** 1
PUKI r 1 - -
18-30 yas aras! BDO r 0,221 1 -
BAO r 0,445** 0,608** 1
PUKI r 1 - -
31-40 yas arasi BDO r 0,382** 1 -
BAO r 0,520** 0,645** 1
PUKI r 1 - -
41-50 yas arasi BDO r 0,390** 1 -
BAO r 0,370** 0,746** 1
PUKI r 1 - -
51-60 yas arasi BDO r 0,404** 1 -
BAO r 0,400** 0,683** 1
PUKI r 1 - -
60 yas iizeri BDO r 0,502** 1 -
BAO r 0,479* 0,75** 1
PUKI: Pittsburgh Uyku Kalitesi indeksi, BDO: Beck Depresyon &lcedi, BAO: Beck Anksiyete dlgedi *:p<0,05, **:p<0,01

COVID-19 pandemisi doneminde yapilan calismalarda da
benzer sekilde genc eriskin yas grubunda (<35 yas) ileri yasa
gore anksiyete ve depresyon sikh@inin arttigr bildirildi (10,17).
Ozellikle 31-40 yas grubunda diger yas gruplarina gére anlamli
farkhhk saptanmasi, bu yas grubunun aktif calisma hayatinda
olmasi, belirsiz calisma kosullar ve finansal problemlerle iliskili
olabilir.

Olcekler meslek gruplarina gore degerlendirildiginde saglk
calisanlarinin uyku kalitesini degerlendirdigimiz PUKI puanlari
diger meslek gruplarindan yiksek bulundu. Bu farkliik kurum
calisanlarina gore istatistiksel olarak anlamliydi. Huang ve
Zhao (9) tarafindan COVID-19 pandemisi doéneminde uyku
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kalitesinin degerlendirildigi calismada benzer sekilde saglk
calisanlarinda uyku kalitesi daha kétii bulundu. BAO puanlari
ile SF-36 puanlarinda mesleklere gore anlamli fark saptanmadi.
BDO puanlari ise égrencilerde anlamli olarak yiiksek bulundu.
Literatirde pandemi doneminde Ogrencilerde depresyon
oraninin daha fazla oldugunu bildiren calismalar bulunmaktadir.
Majumdar ve ark. (22) tarafindan pandemi 6ncesi donemiyle
karsilastinldiginda Universite 6grencilerinde depresyon oraninin
kurum calisanlarina gore daha belirgin artig gosterdigi bildirildi.
Bu durum alinan karantina onlemleri, ylz ylize egitimin
sonlanmasi, salginin gidisatinin belirsizligi ve online egitimle
ilgili aksakliklar nedeniyle olabilir.
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Olcekleri gelir durumuna goére degerlendirdigimizde orta
gelir grubunda uyku Kkalitesinin kot oldugunu, en iyi uyku
kalitesinin ise yiiksek gelir grubunda oldugunu séyleyebiliriz.
Uyku kalitesinin en fazla orta gelir grubunda bozuk olmasi bu
grupta pandemi 6ncesine gore yasam standartinin daha fazla
etkilenmis olmasiyla iliskili olabilir. Uyku kalitesinin BDO ve BAO
ile korelasyonlarini degerlendirdigimizde ise geliri olmayan ve
geliri 2,500 TL altinda olanlarin PUKi ve BAO puanlari arasinda
pozitif bir iliski, geliri 2,500-5,000 TL arasinda olanlarla, geliri
5,000 TL {izeri olanlarin PUKI puanlari ile BDO ve BAO puanlari
arasinda pozitif bir iliski gosterdigi gorildi. Yiksek gelir
grubunda ise beklendigi gibi yasam kalitesi daha iyi bulundu.
Yiksek gelir grubunda anksiyete puanlari daha dustikti. Bu
farkhhk orta gelir grubuna gore anlamhydi. Yiksek gelir grubu
en dustk depresyon puanlarina sahipti. Ancak farklihk anlamh
degildi. Depresyon ve anksiyete puanlarinin gelir durumuna
gore nispeten ters iliski gosterdigini sdyleyebiliriz. Benzer sekilde
Pieh ve ark. (10) dustik gelir diizeyi ile ruhsal hastalik sikigini
iligkili bildirdiler.

Calismanin Kisithliklari

Bu calismanin bazi kisithhiklari bulunmaktadir. Web tabanli bir
calisma olup ulagilabilen katilimcilarin degerlendirilmesi, kendi
kendine bildirilen verilerin kullanilmasina bagl yanit yanhhgi
olabilmesi ve calismanin sadece istanbul ilinde uygulanmig
olmasidr.

Sonug

COVID-19 pandemisi doneminde uyku kalitesinin bozuldugunu
ve depresyon anksiyete sikiginin arttigini séyleyebiliriz. Ozellikle
bu parametreler kadin cinsiyet ve 40 yas alti eriskin yas grubunda
belirgindi. Yine yiksek gelir durumunun bu parametrelerle
ters iliski gosterdigi ve saglk calisanlarinin uyku kalitelerinin
daha kotu oldugu soylenebilir. Pandemi déneminde ruhsal
bozukluklara yonelik yapilacak planlamalarda bu durumun goz
oniine alinarak onceliklerin belirlenmesi gerekir.
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Hemsirelik Ogrencilerinin Kronotipine Gére Uyku

Hijyeninin incelenmesi

Investigation of Sleep Hygiene According to Nursing Students’ Chronotype
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Oz

Amag: Hemsirelik 6grencilerinin iyi bir uyku hijyeni ve bilgisinin olmasi
hastalarina uyku hijyeni 6gretimleri acisindan énemlidir. Bu calismanin
amaci, hemsirelik 6grencilerinin kronotipine gore uyku hijyeni bilgi ve
uygulamalar arasindaki iliskiyi belirlemektir.

Gere¢ ve Yontem: Arastirma 2019-2020 egitim-6gretim yilinda bir
Universitenin saglk yiiksekokulunda 6grenim goren 171 hemsirelik
ogrencisinden olusan kesitsel anket tabanl bir calisma olarak
yuruttlmustar. Arastirma verileri, birey tanitim formu, Uyku Hijyen
indeksi ve insan sirkadiyen ritminde sabahcil ve aksamcil kronotipleri
belirlemeye iliskin degerlendirme formu kullanilarak toplanmistir.
Bulgular: Ogrencilerin kronotipleri incelendiginde; sirkadiyen ritim puan
ortalamasi sabahcil tip ortalamasi 61,83+2,43, ara tip puan ortalamasi
51,00+4,71, aksamcil tipe yakin puan ortalamasinin 29,00+0,00 oldugu
saptanmistir. Ogrencilerin uyku hijyen indeksi ortalamasi 16,73+6,68
olarak bulunmustur. Gruplar karsilastinldiginda aksamcil tipe yakin
olanlarin, sabahgil tipe yakin olan ve ara tipe gore sigara kullanma
durumu istatistiksel olarak anlaml dlzeyde yiiksek bulunmustur
(p<0,05).

Sonug: Ogrencilerin cogunlugunun yeterli diizeyde uyku hijyeni bilgisine
sahip oldugu fakat kronotipe gore sagliksiz uyku hijyeni uygulamalari
yaptiklari saptanmistir. Ogrencilere kronotip ve uyku hijyeni bilinci iliskisi
anlatilarak uyku kalitesi artirilabilir.

Anahtar Kelimeler: Uyku hijyeni, hemsirelik, 6grenci, kronotip

Abstract

Objective: Having good sleep hygiene and knowledge of nursing
students is important in terms of their sleep hygiene teaching. This
study aims to determine the relationship between the knowledge and
practices of sleep hygiene according to the chronotype of nursing
students.

Materials and Methods: The study was conducted as a cross-sectional
questionnaire-based study consisting of 171 nursing students studying
at the Health School of a university in the 2019-2020 academic year.
The research data were collected using an individual identification form,
Sleep Hygiene index and evaluation form to determine morning and
evening chronotypes in the human circadian rhythm.

Results: When the chronotypes of the students were examined, the
circadian rhythm mean score was 61.83+2.43 for the morning type,
51.00+4.71 for the intermediate type and 29.00+0.00 for the evening
type. The average Sleep Hygiene index of the students was found to be
16.73+6.68. When the groups were compared, the smoking status of
those who were close to the evening type, compared to the morning
type and the intermediate type, was found to be statistically significantly
higher (p<0.05).

Conclusion: Most of the students were found to have sufficient
knowledge of sleep hygiene, but they applied unhealthy sleep hygiene
practices according to their chronotype. Sleep quality can be improved
by explaining the relationship between chronotype and sleep hygiene
awareness to students.

Keywords: Sleep hygiene, nursing, student, chronotype

Giris
Uyku; insan 6mriniin Ugcte birini kapsayan ve yasam kalitesini
artiran bir dinlenme durumudur (1). Uyku, insanin biyolojik

ritminin ayrilmaz bir parcasidir ve optimal saglik, bilissel
ve psikososyal islevlerin surdurilmesi icin gereklidir. Uyku

dizeni U¢ ana faktoriin etkilesimiyle diizenlenir. Bu faktorler;
homeostatik, ic sirkadiyen ve davranissal faktorlerdir (2).

Uyku hijyeni, belirli uyku bozukluklarindan kaginmak icin onarici
ve kaliteli bir uyku saglamayr amaclayan bir dizi davranis ve
cevresel kurallar bitinadur (3). Uyku kalitesi ise, daha iyi
uykuyu destekleyen duzenli olarak iyi bir uyku icin olusturulan
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uygulamalar ve aliskanliklari tanimlayan uyku hijyeninden
etkilenir. Uyku hijyeni bilgisi ve uygulamalarninin etkililigini
etkileyebilecek bireysel farkliliklardan birisi de sirkadiyen tipoloji
farkhhklaridir (kronotip olarak adlandirilir) (4). Kronotip bir
insanin uyuma uyanma saatleri, uyaniklk ve zihinsel performans
Olctimleri dahil olmak lzere biitiin davraniglarindaki zamanlama
stiline denir. Tim insanlar bir kronotipe sahiptir. insanda uyku
uyaniklik dongusinin temel belirleyicisi sirkadiyen ritimdir.
Sirkadiyen ritim, bireyin yaklasik bir gtinliik fizyolojik ve biyolojik
sureclerindeki deg@isimlerini aciklar. Bu degisimler, biraz dogustan
gelse de belirli bir uyku diizenine bireysel egilim, tetikte olma ve
daha iyi biligsel ve fiziksel aktivite, bireylerin kronotiplerine gére
sabah, aksam ve ara kronotipler olarak siniflandiriimasina olanak
saglar (5). insanlar da Ug farkli kronotip vardir; sabahgll tip, ara
tip ve aksamcil tip (6). Kronotipler arasinda saglk, uyku kalitesi,
kisilik ve davranis anlaminda farkliliklar gostermektedir.
Sirkadiyen tipoloji ile uyku hijyeni bilgisi arasindaki iliskiye dair
veriler celiskilidir. Bazi yazarlar sabah kronotipine sahip kisilerin
orta ve aksam tiplerine gore daha dogru uyku hijyeni bilgisine
sahip olduklarini bulmalarina ragmen (7), yapilan bagka bir
calismada hicbir iliski bulunamamistir (8). Yapilan bir cahismada
sabah tipi bireyler, aksam tipi bireylere gore sabah saatlerinde
erken uyanmakta, zihinsel ve fiziksel olarak da en iyi performansi
goOstermektedirler. Ancak sabah tipi bireyler gece saatlerinde
uyanik kalmakta zorlanirlar (9). Aksam tipi kisilerin ise orta veya
sabah tipi kisilere gore uyku kalitesinin daha distk oldugu,
gliindiz disfonksiyonu ve kabuslar gordikleri bildirilmistir.
Aksam tipi bireylerin psikolojik olarak kotllesen kabuslar ve
uyku ile ilgili kaygl yasamaya daha yatkin olduklari saptanmistir
(10). Yapilan diger bir calismada ise; 6grencilerin ders ve sinav
doéneminde asir bilgisayar kullanimi, 1siga ve ekrana uzun
stire maruz kalmalari ile uyku duzenleri ve sirkadiyen ritimleri
bozulabilir (4).

Universite 6grencilerinin uyku hijyenlerini bozan diger bir faktér
de ortam degisiklikleridir. Ogrenciler, kendi yatma zamanlarini
belirlemesi, ders disi etkinlik zamaninin artmasi, akademik
stres gibi cevresel nedenlerden dolayr uyku hijyenine dikkat
etmeyebilirler ve uyku bozukluklari olusabilir (3). Ayrica diizensiz
uyku programlari, diizensiz beslenme ve icecek tiiketimleri
de bozulmus uyku hijyenine neden olabilmektedir. Yapilan
calismalarda Universitede okuyan 6grencilerinin topluma gore
daha fazla uyku sorunlariyla karsilastiklari gorilmektedir (3,11).
Uyku yoksunlugu ve kétu uyku, 6grencilerin yasamini pek cok
yonden etkileyebilir. Buna bagli olarak okula devamsizlik yapma,
dikkat eksikligi, yorgunluk, akademik performansta azalma,
risk alma davranislarinda artma, anksiyete ve sosyal iligkilerde
bozulmada gibi fiziksel ve psikososyal sorunlar gérilebilir (3).
Yapilan bir calismada Universite o6grencilerinin %50’sinden
fazlasinin uyku kalitesinin distik oldugu saptanmistir (5).

Saglik hizmetiveren tniversitede okuyan hemsirelik 6grencilerinin
hasta bireyler ile klinik uygulama yapmalari nedeniyle klinikte
dikkatli olmalari ve acik bir zihne sahip olmalar gerektigi, okulu
bitirdiklerinde kendilerinin de saglikh yasam kazanmalarinin
onemli oldugu vurgulanmaktadir. Bu nedenle hemsirelik
ogrencilerinin yeterli ve kaliteli uykusunun saglanmasi ve bu
alandaki sorunlarin saptanmasi yoniinden yararli olacaktir.
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Literatir incelendiginde Universite 6grencilerinin uyku hijyeni ve
kronotipini inceleyen sinirli sayida ¢alisma oldugu goriilmektedir
(2,12,13). Bu calismanin amaci, hemsirelik 6grencilerinin
kronotipine gore uyku hijyeni bilgi ve uygulamalari arasindaki
iliskiyi belirlemektir.

Aragtirma Sorulari

1. Hemsirelik 6grencilerinin kronotipe gére uyku hijyeni bilgi ve
uygulamalar yontnden anlamli bir fark var midir?

2. Hemisirelik 6grencilerinin kronotipi uyku hijyenlerini etkiler
mi?

Gereg¢ ve Yontemler

Arastirmanin Turi

Bu arastirma kesitsel tipte tanimlayici niteliktedir.

Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini 2019-2020 egitim-6gretim yilinin bahar
déneminde bir Gniversitenin saglk ylksekokulu hemsirelik
bolimunde kayith hemsirelik 1., 2., 3., ve 4. sinif 6grencileri
olusturmustur. Bahar dénemi kayitl 6grenci sayisi 1. sinifta 70
ogrenci, 2. sinifta 62 6grenci, 3. sinifta 49 6grenci, 4. sinifta
59 o6grenci olmak Uzere toplam 240 6grenci bulunmaktadir.
Orneklem secimine gidilmemis olup arastirmaya dahil edilme
Olcutlerine uyan, bahar doneminde ders kaydi yaptiran,
calismaya katildigr donemde uyku bozukluguna bagh herhangi
bir ilac kullanmayan ve arastirmaya katilmayi kabul eden 171
ogrenci orneklemi olusturmustur. Ogrencilerin arastirmaya
katilim orani %71,25'tir.

Veri Toplama Araclari

Veriler, arastirmacilar tarafindan literatir dogrultusunda
hazirlanan veri toplama formu ile toplanmistir (11,12-14). Veri
toplama formu; uyku aliskanlklarina iliskin anket formu, Uyku
Hijyen indeksi, insan sirkadiyen ritminde sabahcil ve aksamcil
tipleri belirlemeye iliskin degerlendirme formu sorularini
icermektedir.

Tanimlayici Bilgi Formu

Tanimlayici bilgi formu, 6grencilerin sosyo-demografik 6zellikleri
ve uyku aliskanhklarina yonelik aliskanlklarini sorgulayan
sorulardan olugmaktadir.

Uyku Hijyen indeksi (UHI)

UHi, Mastin ve ark. (15) tarafindan 2006 yilinda gelistirilmistir.
Tiirkge gegerlilik ve givenilirligi 2015 yilinda Giizel Ozdemir ve
ark. (171) tarafindan yapilmistir. Anket 13 sorudan olusmaktadir.
Sorular 5'li likert olgek (higbiri: 1, nadiren: 2, bazen: 3, siklikla:
4, her zaman: 5) seklindedir. Olcek katiimcilarin uyku hijyenini
olusturan uyku davranislarinin degerlendirilmesini saglar. Alinan
skorlar 13 ile 65 arasinda degisir ve yuksek skorlar katihmcilarin
daha kot uyku hijyeni oldugunu gésterir. UHi'nin Cronbach
Alpha degeri 0,70 olarak hesaplanmistir ve gecerli gtvenilir
bulunmustur (11,12). Arastirmamizda Cronbach Alpha degeri
0,52 olarak bulunmustur.
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insan Sirkadiyen Ritminde Sabahql ve Aksamcl Tipleri
Belirlemeye iliskin Degerlendirme Formu

insan sirkadiyen ritminde sabahcil-aksamcil tipleri belirlemede
kendi kendini degerlendirme formu Horne ve Ostberg (16)
tarafindan 1976 yilinda gelistirilmistir. Turkce gecerlilik ve
glvenilirligi 2005 yilinda Plindik ve ark. (14) tarafindan
yapilmistir. Form 19 sorudan olugsmaktadir. Formda uyku tipini
belirlemeye yonelik sorular bulunmaktadir. Her soru cevabinin
yaninda puanlamalar bulunmaktadir. Her soru kendi icinde
farkl puanlamalar icermektedir. Bitin sorular cevaplandiktan
sonra puanlar toplanilmaktadir. Bu puanlar 16 ile 86 arasinda
degismektedir. Toplam puani 70-86 arasinda olan bireyler
’kesinlikle sabahcil tip”” 59-69 puan arasinda olan bireyler
““sabahcll tipe yakin”’, 42-58 puan alan bireyler ““ara tip”’, 31-41
puan alan bireyler “aksamcil tipe yakin’’, 16-30 arasi puan alan
bireyler ise ““kesin aksamcil tip” olarak degerlendirilmektedir.
Formun Cronbach Alpha degeri 0,81 olarak hesaplanmistir ve
gecerli guvenilir bulunmustur (14). Arastirmamizda Cronbach
Alpha degeri 0,72 olarak bulunmustur.

Verilerin Toplanmasi

Arastirma hemsirelik 6grencileri arasinda kesitsel anket tabanli
bir internet calismasi olarak yuritilmustir. Veri toplama suresi
olarak 30.03.2020-30.04.2020 tarihleri belirlenmistir ve bir
aylik sire icerisinde veriler toplanmistir. Anket doldurma suresi
ortalama 5 dakika olarak diizenlenmistir. Verilerin toplanmasinda
web tabanh bir calisma baglantisi kullanilmistir ve anketler
her sinifin hemsirelik 6grencilerinin  tamaminin  bulundugu
sosyal paylasim gruplarinda paylasilarak 6grencilere ulasiimistir.
Arastirmayi kabul eden 6grencilerin geri donds formlari web
tabanli calisma baglantisina kaydedilerek veriler toplaniimistir.

Arastirmanin Sinirhlig

Bu calisma, llkemizdeki hemsirelik 6grencilerinin genelini
yansitmamakta olup calismanin yapildigr ylksekokuldaki
ogrenciler ile sinirlidir ve arastirma cevrimici gerceklestirildigi
icin internet erisimi olmayan 6grencilerden veri toplanamamistir
bununla birlikte katilimcilarin formu doldururken g6zlenememesi
nedeniyle sonuclar genellestiriimemelidir.

istatistiksel Analiz

Arastirmadan elde edilen veriler SPSS 24.0 (Statistical Package of
Social Sciences) paket programi ile degerlendirilmistir. Verilerin
analizinde sayi, ylizdelik dagihmlari, ortalama, standart sapma,
t-testi, tek yonlu varyans analizi (ANOVA) kullanilmigtir. Normal
dagilim gosteren verilerin degerlendirilmesi ikili gruplarda
t-testi, ikiden fazla gruplarda ANOVA ile yapilmistir. Anlamlilik
seviyesi olarak p<0,05 kullaniimistir.

Bulgular

Hemsirelik 6grencilerinin  uyku hijyenini degerlendirmek
amaciyla yapilan bu calismada; arastirmaya katilan 6grencilerin
%60,2'si 18-21 yas arasi, %78,4'0 kiz ve 6grencilerin %43,3'U
1. sinifta okumaktadir. Ogrencilerin %90,6si yurtta kalmaktadir
ve %76,6'sinin gelir durumu orta diizeydedir. Ogrencilerin

%95,9'unda kronik hastaliginin olmadigini, %91,8'i sigara
kullanmadigini, %94,7'si alkol kullanmadigini ifade etmistir
(Tablo 1).

Ogrencilerin yas, cinsiyet, sinif, aile gelir durumu, yasanilan yer,
kronik hastalik durumu, sigara ve alkol kullanma durumlari ile
sirkadiyen ritim Olcek puanlan karsilastinlmistir. Yas, cinsiyet,
sinif, aile gelir durumu, yasanilan yer ve alkol kullanma puanlari
arasinda istatistiksel olarak onemli fark cikmamistir (p>0,05)
ve gruplar bu 6zellikler agisindan benzerdir. Sigara kullanma
durumuna gore aksamcil kronotipler arasinda istatistiksel
olarak 6nemli fark bulunmustur (p<0,05). Sigara kullanmayan
ogrencilerin aksamcil kronotip puan ortalamalarinin daha ytiksek
oldugu 39,07+2,20 gorilmustir. Kronik hastaligr olmayan
6grencilerin  dlcekten aldiklari toplam puanin daha ylksek
52,54+7,77 ve aralarindaki farkin istatistiksel olarak (p<0,05)
anlamli oldugu saptanmustir.

Bu bolimde arastirmaya katilan o6grencilerin %50,3'G 6-7
saat uyku wuyudugunu, %44,4’Gnin uyumadan Once
yeme icme durumu oldugu, %47,4’Unin genellikle sabah
dinlenmis uyandigini, %48’i sabah derslere hi¢ gecikmedigi
gbsterilmektedir. Ogrencilerin %63,2’sinin uyumadan &nce
oda sicakligini ayarladigi, %82,5'inin uyku bozuklugu olmadigi
saptanmistir.  Ogrencilerin  giinliik ortalama cay tiiketimi
2,28+1,18 bardak ve kahve tiiketimi 1,29+1,10 fincan olarak
hesaplanmistir. Arastirma kapsamina alinan 6grencilerin
%80,7’si bazen okula giderken uyanamama sorunu yasadig
belirtilmistir. Ogrencilerin %71,9’unun gece yatma saatini
ailesinin belirledigi saptanmustir. Ogrenciler, okula giderken
sabah uyanma saati olarak %56,1'i saat 07:30’u, yatma saati
olarak %39,2’'si saat 24:00'i belirtmislerdir. Ogrenciler hafta
sonu sabah kalkma saati olarak %33,3’U saat 10:00°u, hafta
sonu yatma saati olarak %90,6’si saat 01:00 ve Uzerini ifade
etmislerdir (Tablo 2).

Calismada UHi'de 7. madde olan “yatma saatinde uyanikligi
(6rnegin; bilgisayar oyunlari, internet veya temizlik) artirici
seyler yaparim” ifadesi 2,27+1,05 ortalama ile 6grencilerin
en sik yaptigi ve uyku hijyenini en olumsuz etkileyen davranis
bicimi olarak bulunmustur. UHi’de 10. madde ve 4. madde olan
“rahat olmayan bir yatakta uyuyorum (6rnegin; kot bir carsaf
veya yastik, fazla veya yetersiz yorgan/battaniye)” ve “yataktan
kalktigim ilk 1 saat icinde terleyene kadar egzersiz yaparim”
ifadeleri ise 0,00+0,00 ve 0,11+0,43 ortalamalar ile en az
siklikla yapilan dolayisiyla uyku hijyenini en az olumsuz etkileyen
davranig bicimi olarak bulunmustur (Tablo 3).

Hemsirelik 6grencilerin Tablo 4’te kronotipleri incelendiginde;
ogrencilerin %25,14'lnln sabahcil tipe yakin, %64,32'sinin ara
tip, %10,54'Unlin aksamcll tipe yakin oldugu tespit edilmistir.
Ogrencilerin sirkadiyen ritim sabahcil tip puan ortalamasi
61,83+2,43, ara tip puan ortalamasi 51,00+4,71, aksamcil tipe
yakin puan ortalamasinin 29,00+0,00 oldugu saptanmistir.
Calismada ogrenciler alt boyutlardan lc¢ alt boyut puanlarini
karsilarken, kesinlikle sabahcil ve kesinlikle aksamcil tip boyut
puanlarini karsilamamuglardir.
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Tablo 1. Hemsirelik 6grencilerinin bazi degiskenlere gore ortalama sirkadiyen ritm skorlarinin karsilastiriimasi

Ozellikler N/ % Sabahgil tipe yakin Ara tip Aksamail tipe yakin Olgek toplam puami
Yas*

18-21 yas 103/60,2 61,93+2,56 51,53+4,70 38,80+2,04 53,00+8,06
22-25 yas 68/39,8 61,64+2,23 49,89+4,59 37,85+3,84 51,07+7,70
Test istatistigi (t) - 0,359 1,832 0,659 1,564

p - 0,721 0,070 0,520 0,120
Cinsiyet**

Kiz 134/78,4 61,81+2,34 51,15+4,85 38,23+3,08 52,76+8,16
Erkek 37/21,6 62,00+3,39 49,89+4,18 39,00£2,16 50,35+6,93
Test istatistigi (t) - 0,157 1,230 0,460 1,639

p - 0,876 0,221 0,652 0,103
Sinif*

1. sinif 74/43,3 62,04+2,83 51,38+4,42 38,85+2,11 53,0618,21
2. sinif 37/21,6 61,42+2,07 50,29+4,98 39,00+2,64 51,48+7,23
3. sinif 36/21,1 61,50+2,07 51,12+4,66 36,66+4,93 52,22+7,64
4. sinif 24/14,0 62,00+2,09 49,64+5,30 38,50+3,10 50,87+8,82
Test istatistigi (F) - 0,168 0,642 0,424 0,608

p - 0,917 0,590 0,739 0,610
Genel not ortalamasi* %‘E;in;t:: 14') 3,1240,76 - - -

Aile gelir durumu

yi 23/13,5 62,60+2,88 49,56+4,71 39,50+0,70 51,52+7,78
Orta 131/76,6 61,67+2,39 50,85+4,68 38,42+3,05 52,16+8,07
Kot 17/9,9 62,25+2,75 52,41+4,75 36,00+0,00 53,76+7,48
Test istatistigi (F) - 0,364 1,267 0,470 0,408

p - 0,697 0,286 0,634 0,666
Yasanilan yer

Yurt 155/90,6 61,79+2,51 50,71+4,63 38,46+2,94 52,17+7,92
Ev 9/5,3 - 50,75+5,33 40,00+0,00 49,55+6,14
Aile yani 7/4,1 62,25+1,70 57,50+0,70 36,00+0,00 57,14+9,66
Test istatistigi (F) - 0,124 2,078 0,482 1,864

p - 0,727 0,130 0,627 0,158
Kronik hastalik durumu

Var 7/4,1 - 49,4045,72 39,00+0,00 45,00+9,30
Yok 164/95,9 61,83+2,43 50,90+4,67 38,37+2,94 52,54+7,77
Test istatistigi (t) - - 0,122 - 0,161

p - - 0,592 0,839 0,014
Sigara kullanma durumu

Kullaniyor 14/8,2 61,00+0,00 51,005,118 35,33+4,04 48,3518,82
Kullanmiyor 157/91,8 61,85+2,46 50,82+4,68 39,07+2,20 52,58+7,81
Test istatistigi (t) - - 0,358 1,759 0,187

p - - 0,909 0,034 0,057
Alkol kullanma durumu

Kullaniyor 9/5,3 61,00+0,00 52,37+4,92 0,00+0,00 53,33£5,43
Kullanmiyor 162/94,7 61,85+2,46 50,71+4,69 38,41+2,85 52,17+8,08
Test istatistigi (t) - - 0,003 - -

p - - 0,34 - -

Bagimsiz iki grup ortalamalarinin karsilastinimasinda Independent sample t-testi, ikiden fazla grup ortalamalarinin karsilastirilmasinda One-Way ANOVA testi kullanilmistir.

P<0,05 anlamli kabul edilmistir
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Tablo 2. Ogrencilerin uykuya iliskin 6zellikleri

Ozellikler IN  [%
Giinliik toplam uyku siiresi

4-5 saat 13 7,6
6-7 saat 86 50,3
8-9 saat 65 38,0
9 saat Uzeri 7 4,1
Uyumadan 6nce yeme-icme durumu

Var 76 44,4
Yok 95 55,6
Sabah dinlenmis uyanma durumu

Bazen 79 46,2
Genellikle 81 47,4
Sik sik 6 3,5
Hig 5 2,9
Sabah derslere gecikme durumu

Bazen 49 28,7
Genellikle 36 21,1
Sik sik 4 2,2
Hig 82 48,0
Uyumadan 6nce odanin sicakligini ayarlama durumu

Evet 108 63,2
Hayir 63 36,8
Uyku bozuklugu durumu

Evet 30 17,5
Hayir 141 82,5
Gunlik cay tiiketimi (ortalama bardak) 2,28+1,18
Gunlik kahve tiiketimi (ortalama fincan) 1,28+1,10
Okula giderken uyunamama sorunu yasama

Bazen 138 80,7
Asla 13 7,6
Nerdeyse her gece 20 1,7

Gece uyku arasinda uyanmaya bagh okula giderken uyanma
problemi yasama

Bazen 112 65,5

Asla 44 25,7

Nerdeyse her gece 15 8,8

Gece yatma saatini aile istegine gore yapma durumu

Evet 123 71,9

Hayir 48 28,1
Tartisma

Hemsirelik 6grencilerinin iyi bir uyku hijyenine sahip olmalari
hem kendi yasamlari acisindan hem de bakim verdikleri bireyler
acisindan 6nemlidir. Calismamizda o6grencilerin %50,3’lGndln
glinde 6-7 saat uyku uyudugu ve %80,7’sinde bazen okula
giderken uyanamama sorunu yasadigi saptanmistir. Orzech ve
ark. (17) tarafindan Universite 6grencileri ile yapilan calismada
ogrencilerin %25 ile %50'sinin glin icinde 6nemli seviyede

Tablo 3. Hemsirelik 6grencilerinin Uyku Hijyen indeksinde yer alan
maddelerin skor ortalamalar

Uyku Hijyeni indeksi sorulari X+SS

1- Gundiz saatlerinde 2 saat veya lizerinde sekerleme 12740,53
yaparim.

2- Yataga gitme saatlerim giinden gtine degisir. 1,94+0,89
3- Yataktan kalkma saatlerim glinden giine degisir. 1,8310,86
4- Yataktan kalktigim ilk 1 saat icinde terleyene kadar 0,11£0,43
egzersiz yaparim.

5- Haftada 2-3 kez normalden uzun siire yatakta kalirm. | 2,22+1,03
6- Yataga girmeden Onceki veya yataktan sonraki 4 saatlik 1064136
stirede alkol, tuttin (sigara) veya kafeinli icecek tlketirim. T

7- Yatma saatinde uyanikhidi (6rnegin; bilgisayar oyunlari,

. P 2,27+1,05
internet veya temizlik) artirici seyler yaparim.

8- Yataga stresli, 6fkeli, sikkin veya sinirli sekilde girerim. 1,13+£0,90
9- Yatagi uyumak disinda etkinlikler (6rnegin: TV

seyretme, okumak, yemek veya ders calismak) icin de 1,80+1,28
kullanirim.

10- Rahat olmayan bir yatakta uyuyorum (6rnegin;

koti bir carsaf veya yastik, fazla veya yetersiz yorgan/ 0,00+,00
battaniye).

11- Rahat olmayan bir odada uyuyorum (6rnegin; ¢ok 03840 63
aydinlik ¢cok daginik, cok sicak, cok soguk, cok gurdltala). | =~
12- Yatmadan 6nce 6nemli isleri yaparim. 0,24+0,60
13- Yatakta iken dusliniirim, plan yaparim veya endiseli 0,22+0,51
olurum.

SS: Standart sapma

uykulu oldugunu bildirmislerdir. Calismada 6grenciler okula
giderken sabah uyanma saati olarak %56,1'i saat 07:30u,
yatma saati olarak %39,2'si saat 24:00'UG belirtmislerdir.
Ogrenciler hafta sonu sabah kalkma saati olarak %33,3'( saat
10:00’u, hafta sonu yatma saati olarak %90,6'sI saat 01:00 ve
Uzerini ifade etmiglerdir. Ergenler arasinda yapilan bir calismada
hafta sonu boyunca yatmadan ©6nce ve uyanma siresindeki
gecikmenin hem sirkadiyen tercihlerini (yani daha fazla aksam
odaklilik) hem de hafta boyunca sabit uyanma siresinin
kaldiriimasini gostermektedir (18).

Ogrencilerin %25,14'(iniin sabahcll tipe yakin, %64,32’sinin ara
tip, %10,54'tiniin aksamcil tipe yakin oldugu tespit edilmistir.
Ogrencilerin yas, cinsiyet, sinif, gelir durumu, yasanilan yer,
kronik hastalik durumu, sigara ve alkol kullanma durumlari ile
sirkadiyen ritim Olcek puanlar karsilastinlmistir. Yas, cinsiyet,
sinif, gelir durumu, yasanilan yer ve kronik hastalik ile sirkadiyen
ritim olcek puanlari arasinda istatistiksel olarak 6nemli fark
cikmamistir (p>0,05) ve gruplar bu 6zellikler acisindan benzerdir.
Calismada sigara kullanma durumu ve uyku hijyeni puani
acisindan kronotipler arasinda istatistiksel olarak onemli fark
bulunmustur (p<0,05) ve gruplar karsilastinldiginda aksamcil
tipe yakin olanlarin, sabahcil tipe yakin olan ve ara tipe gore
sigara kullanma durumu istatistiksel olarak anlamli diizeyde
yuksek bulunmustur. Sigara ve alkol kullanan 6grencilerde
kullanmayanlara gére UHI skor ortalamalarinin daha yutksek
oldugu saptanmistir. Yapilan bir calismada sigara ve alkol
icmenin uyku kalitesini ve uyku hijyenini olumsuz etkiledigini
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Tablo 4. Hemsirelik 6grencilerinin sirkadiyen ritm puan ortalamalarinin dagilimi (n=171)

Sirkadiyen ritm degerlendirmesi alt N % Minimum Maksimum XSS Puan arahgi
boyutlar puan puan

Kesinlikle sabahgil - - - - - 70-86
Sabahcll tipe yakin 43 25,14 59 68 61,83+2,43 59-69

Ara tip 110 64,32 42 58 51,00+4,71 42-58
Aksamcll tipe yakin 18 10,54 31 41 29,00+0,00 31-41
Kesinlikle aksamcil tip - - - - - 16-30
Toplam puan 171 100,0 29 68 52,23+7,95 16-86

SS: Standart sapma

gostermektedir (12). Bu sonuclar bize; sigara ve alkolln
ogrencilerin uyku hijyenini olumsuz etkileyebilecegini ve bu
nedenle 6grencilere uyku hijyeni egitimi verilmesi ve davranisa
dokmeleri icin desteklenmeleri gerektigini dustindirmektedir.
Calismada o6grencilerin UHI ortalamasi 16,73+6,68, kizlarda
16,55+6,48, erkeklerde 17,35+7,43 olarak bulunmustur. Uyku
hijyeninin kizlarda daha dusiik olmasi onlarin daha iyi uyku
hijyenine sahip oldugunu gostermektedir. Ayrica kronotip ve
cinsiyet iligkisi incelendiginde 6grenciler arasinda istatistiksel
olarak fark bulunamamistir. Ancak kiz 6grencilerin en cok
sabahcil ve ara tipte oldugu gorilmektedir. Yapilan ¢alismalarda
da sabahcll tipin kadinlarda daha sik goruldigi bulunmustur
ve bu sonuclarin calisma sonuclarimizla benzerlik gosterdigi
saptanmistir (2,12).

Uyku hijyenini kalinan yer ve cevre etkileyebilir, arastirmada
ogrencilerin %90,6’s1 yurtta kalmaktadir. UHi‘de 10. madde
ile 6grencilerin uyku hijyenini en az olumsuz etkileyen davranis
bicimi olarak saptanmustir. Bununla birlikte 6grencilerin kaldiklari
yerin UHI puan ortalamasini etkilemedigi bulunmustur. Ancak
cevre degiskeni icinde ortam sicakhigi, ses, aydinlatma gibi
etkenler de yer aldigindan diger kosullarin da etkisi onemlidir.
Calismada UHi’de 7. madde &grencilerin uyku hijyenini en
olumsuz etkileyen davranis bicimi olarak bulunmustur. UHi’de
10. madde ve 4. madde, 6grencilerin uyku hijyenini en az
olumsuz etkileyen davranis bicimi olarak bulunmustur. Giizel
Ozdemir ve ark.’min (11) calismasinda uyku hijyeninin en
olumsuz etkileyen davranisi 13. madde, en az olumsuz etkileyen
davranisin ise 4. madde oldugu, uyku hijyeni indeksi kullanilan
diger bir calismada ise en olumsuz davranisin 2. madde, en az
olumsuz etkileyenin ise 4. madde oldugunu (19) bildirmislerdir.
Odabagioglu ve ark.’min (12) yaptiklari calismada UHi’de 13.
madde 6grencilerin en sik yaptigi ve uyku hijyenini en olumsuz
etkileyen davranis bicimi, 4. madde ise en az siklikla yapilan ve
uyku hijyenini en az olumsuz etkileyen davranig bicimi olarak
bulunmustur.

Sonug

Hemsirelik ogrencileri genel olarak uyku hijyeni bilgisine
sahiplerdir. Ancak kronotipe gore 6grencilerin uyku uyaniklik
durumlarinda sorunlar bulunmaktadir. Ogrencilerin daha
iyi uyku hijyeni ve uyku kalitesine sahip olabilmeleri icin
ogrencilere yasam tarzi, zaman yonetimi ve sosyal destek
verilmesi, kotu hijyen davranislarina sebep olan faktorlerin
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belirlenerek azaltimasi ve uyku hijyeni konularinda egitim
destegi saglanabilir.

Etik

Etik Kurul Onayr: Arastirmanin uygulanabilmesi ve verilerin
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Abstract

Objective: This study aims to (i) determine the presence of chronic
neuropathic low back pain (LBP) in young patients and (ii) evaluate
the anxiety, quality of life and quality of sleep in neuropathic and
nociceptive LBP.

Materials and Methods: A total of 83 young patients (aged 18-45
years) with chronic LBP who were followed by the family medicine and
physical treatment outpatient clinics in a tertiary hospital were enrolled
in this observational, cross-sectional study. The leeds assessment of
neuropathic symptoms and signs, douleur neuropathique-4, short form-
36 (SF-36), state-trait anxiety inventory (STAI) and Pittsburgh Sleep
Quality index (PSQI) scales were used to evaluate neuropathic pain,
quality of life, anxiety and quality of sleep.

Results: Neuropathic LBP was reported in 42 of 83 patients (50.6%).
The mean age and work-life duration of the patients were 32.6+7.0
and 11.9+7.7 years. Although there was a significant difference in
the groups’ income levels between neuropathic and nociceptive LBP
(p=0.034), there was no difference regarding age, gender, marital status,
education, height, weight, Body Mass index, occupation and standing
or sitting posture at work. The results of STAI, SF-36 and PSQI in the
neuropathic LBP group were significantly worse (p=0.000, p=0.000 and
p=0.000, respectively) than in the nociceptive LBP group. Cut-off values
of 244 points on the STAI scale [area under the curve (AUC): 0.90; 95%
confidence interval (Cl): 0.84-0.96; p<0.001] and =8 points on the
PSQI scale (AUC: 0.87; 95% Cl: 0.80-0.95; p<0.001) were calculated as
predicted cutoff points for the presence of neuropathic LBP.
Conclusion: In this study, low socio-economic status, poor quality of
life, poor quality of sleep and increased level of anxiety were significantly
demonstrated in patients with neuropathic LBP. No difference was
noted regarding occupation or working body posture.

Keywords: Low back pain, neuropathic pain, quality of life, quality of
sleep, anxiety

Oz

Amacg: Bu calisjmada (i) geng¢ hastalarda kronik néropatik bel agrisi
(NBA) prevalansini belirlemek, (i) noropatik ve nosiseptif tip bel
agrisinda anksiyete, yasam kalitesi ve uyku kalitesini degerlendirmek
amaclanmistir.

Gereg ve Yontem: Bu gozlemsel kesitsel calismaya, kronik bel agrisi olan
ve U¢lincl basamak bir hastanede aile hekimligi ve fizik tedavi kliniklerine
basvuran 83 genc hasta (18-45 yas) alindi. NBA varligi, anksiyete, yasam
kalitesi ve uyku kalitesini degerlendirmek icin leeds néropatik semptom
ve bulgu degerlendirmesi, DN4, kisa form-36 (SF-36), durumluk surekli
kaygi diizeyleri envanteri (STAI) ve Pittsburgh Uyku Kalitesi indeksi
(PSQI) olgekleri kullanildi.

Bulgular: Calismada 83 hastanin 42'sinde (%50,6) NBA saptandi.
Hastalarin ortalama yasi ve calisma hayati sireleri sirasiyla 32,6+7,0
ve 11,947,7 yildi. NBA grubu ve nosiseptif bel agrisi grubu arasinda
gelir diizeyleri arasinda anlamli fark olsa da (p=0,034), yas, cinsiyet,
medeni durum, egitim, boy, kilo, Beden Kitle indeksi, meslek, ayakta
veya oturarak calisma postiri agisindan fark bulunmadi. STAI, SF-36 ve
PSQI sonuglarinin NBA grubunda, nosiseptif agri grubundan istatistiksel
olarak daha kotl oldugu gozlendi (sirasiyla; p=0,000, p=0,000,
p=0,000). NBA varliginda kesim degeri olarak STAI dlceginde >44 puan
[egrinin altindaki alan (EAA): 0,90; %95 gliven araligi (GA): 0,84-0,96;
p<0,001], PSQI dlceginde >8 puan (EAA: 0,87; %95 GA: 0,80-0,95;
p<0,001) hesaplandi.

Sonug: Bu calismada, distik sosyo-ekonomik durum, kotii yasam kalitesi,
zayif uyku kalitesi ve artmis anksiyete diizeyinin NBA olan hastalarda
anlaml oldugu gosterilmistir. Meslek grubu veya viicut durusuna gore
calisma agisindan fark saptanmamistir.

Anahtar Kelimeler: Bel agrisi, noropatik agr, yasam kalitesi, uyku
kalitesi, anksiyete
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Introduction

Chronic low back pain (LBP) is defined as the pain localized
below the costal margin and above the inferior gluteal region
for longer than 3 months (1). Globally, disability duration
caused by LBP has been increased by about 54% between 1990
and 2015, which was linked to an increase in aging population,
especially in low-and middle-income countries (2). In the
United States, chronic LBP has a prevalence of 13.19%, rising
with age up to 27.4% in 50- to 59-year-olds, and in Europe,
the estimates suggest a prevalence of approximately 40% (3).
Chronic LBP is divided into two categories on the basis of the
underlying pathophysiological mechanisms as neuropathic and
non-neuropathic (nociceptive). Neuropathic pain is present in
16-55% of the patients with chronic LBP (1).

Chronic LBP may be accompanied by behavioral symptoms-
including depression, fatigue, and sleep disturbance-which
intensify pain and reduce the quality of life (4). Growing evidence
suggests that depression, anxiety, and sleep disturbances
correlate well with the degree of pain (5). The treatment of
depressive disorders, such as depression and anxiety, in patients
with neuropathic pain positively affects the prognosis of the
disease (6).

Despite some studies in the literature reporting high levels
of anxiety and low quality of life caused by LBP, the effect
of sleep disturbance on LBP is understudied (7). This study
aimed to evaluate the relationship between neuropathic LBP
and demographic characteristics, quality of sleep, anxiety, and
quality of life.

Materials and Methods

Selection criteria

This was an observational, cross-sectional study. The study
sample comprised 83 patients out of 262 with LBP who were
admitted to a tertiary hospital (physical medicine-rehabilitation
and family medicine outpatient clinics) between June and
September 2019. Figure 1 shows a flowchart of the study.
Only volunteers aged 18-45 years who had chronic LBP (axial)
for longer than 12 weeks and a work-life duration of at least
1 year were enrolled in the study. Patients with metabolic
and/or endocrine disorders (such as diabetes mellitus and
hypothyroidism), history of spinal surgery, central or peripheral
nervous system diseases, inflammatory rheumatologic diseases,
or cancer were excluded. Since housework involves a massive
amount of random work for women, it was thought that
excluding housewives might be more appropriate in order to
establish the relationship between gender and pain. The etiology
of LBP was based on clinical examination and spinal imaging
(computed tomography or magnetic resonance imaging). A
questionnaire was administered to collect socio-demographic
data of the participants, such as age, gender, marital status,
educational status, occupation, height, weight, and the presence
of chronic diseases. The leeds assessment of neuropathic
symptoms and sign (LANSS), douleur neuropathique-4 (DN-4),
short form-36 (SF-36), state-trait anxiety inventory (STAI), and
Pittsburgh Sleep Quality index (PSQI) scales were applied to all
participants. On the basis of neuropathic pain evaluation using

the LANSS and DN-4 scales, the study sample was divided into
neuropathic and nociceptive LBP groups.

LANSS scale: The Turkish validation LANSS scale for the
differential diagnosis of neuropathic pain was performed in
2004 (8). A score of 212 points on the LANSS scale indicates
the presence of neuropathic pain (9).

DN-4 questionnaire: It is used to measure the prevalence of
neuropathic pain in both general population and specific clinical
conditions (such as diabetic neuropathy), and a total score of >4
out of 10 points indicates the presence of neuropathic pain (8).
PSQI: Turkish validity and reliability of the scale consisting of 24
questions were made by by Agargun et al. (10) A score of 25
points on this scale indicates poor quality of sleep.

SF-36: This is a reliable scale translated into Turkish by Kogyigit
et al. (11) to evaluate the quality of life. The score ranges from
0 (lowest) to 100 (highest), and higher scores indicate a better
quality of life. Scores between 87-100 points are classified as
excellent; those 75.5-86.9 points mean very good; between
56.0-75.4 points mean good; between 30.6-55.9 points mean
bad and between 0.0-30.5 points mean very bad (11).

STAI: State anxiety indicates anxiety related to the present
moment while trait anxiety indicates a stable dimension of
personality. The cut-off points have been suggested to define
the categories of symptoms of trait-anxiety levels: low is less
than 33 points, medium ranges from 33 to 49 points, and high
is above 49 points (12). The total score is between 20 and 80
points. A low score indicates a low level of anxiety, and a high
score indicates a high level of anxiety (13).

Ethical considerations

This study was reviewed and approved by the Clinical Research
Ethics Committee of Taksim Training and Research Hospital
(istanbul, Turkey) on May 22, 2019 (approval no: 0076). The
study was performed in accordance with the principles of the
Helsinki Declaration. All patients gave informed consent prior
to participation.

262 consecutive low back pain patients
attending Physical Medicine-Rehabilitation
and Family Medicine out- patient clinics

158 patients excluded because
————— | of communication problems,
associated diseases and out of
age range

v

104 patients met inclusion criteria

21 patients declined to
complete questions

83 patients were enrolled and completed all
questions

Figure 1. Flowchart of the study
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Statistical Analysis

Data was analyzed using SPSS Statistics (v.22; IBM Corp.,
Armonk, NY, USA). Normality control was performed by
using the Kolmogorov-Smirnov test, histogram, and Q-Q plot.
Frequency, percentage, mean, standard deviation, and median
values were used as descriptive statistics. Student’s t-test and
Mann-Whitney U test were performed for parameters with
and without normal distribution, respectively. The chi-square
test was conducted to compare nominal parameters. The
correlation coefficients were evaluated as follows: excellent
r=0.91, good 0.90= r=0.71, fair 0.70= r=0.51, weak 0.50>
r>0.31, and little or none r>0.3. Significance was accepted as
the level of p<0.05.

Results

The socio-demographic characteristics of the participants are
presented in Table 1. A total of 83 patients-including 39 (47%)

females and 44 (53%) males-participated in the study from
15 June to 15 September 2019. According to the scores on
the DN-4 and LANSS scales, 50.6% (n=42) of the patients had
neuropathic LBP. The mean work-life duration was 11.9+7.7
years. The mean age and Body Mass index (BMI) were
32.6%7.0 years and 25.1+4.6 kg/m?, respectively. No significant
difference was found between the groups with neuropathic LBP
and nociceptive LBP in terms of age, gender, marital status,
educational status, height, weight, BMI, and occupation. On
the other hand, the level of income was lower in neuropathic
LBP patients than in those with nociceptive LBP (p=0.034).
The scores of all scales used in the study are provided in Table 2.
The SF-36, STAI, and PSQI scores in the neuropathic LBP group
were significantly different from those in the non-neuropathic
LBP group. Higher STAI anxiety scores, worse general health
scores in SF-36, and poorer sleep quality based on higher PSQI
scores were dominant in neuropathic LBP compared to non-
neuropathic LBP, as seen in Table 2.

Table 1. Evaluation of demographic characteristics of chronic LBP in patients with neuropathic and nociceptive types of LBP
Variables Neuropathic LBP Nociceptiveq LBP Total P
Mean + SD pain pain
Mean + SD Mean + SD
Age (year) 33.31+7.35 31.95+6.66 32.64+7 0.380
Work-life duration (year) 13.07+7.57 10.76+7.83 11.93+7.74 f0.175
Height (cm) 170.02+7.64 170.3449.52 170.18+8.57 0.867
Weight (kg) 73.81+£15.86 72.32+15.99 73.07+15.85 70.671
BMI (kg/m?) 25.4314.67 24.65+4.54 25.05t+4.6 70.443
n (%) n (%) n (%)
Female 20 (47.6%) 19 (46.3%) 39 (47%)
Gender #1.000
Male 22 (52.4%) 22 (53.7%) 44 (53%)
Married 27 (64.3%) 27 (65.9%) 54 (65.1%)
Marital status #1.000
Single 15 (35.7%) 14 (34.1%) 29 (34.9%)
Elementary school 18 (42.9%) 9 (22%) 27 (32.5%)
Middle school 6 (14.3%) 6 (14.6%) 12 (14.5%)
Educational status 80.142
High school 9 (21.4%) 9 (22%) 18 (21.7%)
University 9 (21.4%) 17 (41.5%) 26 (31.3%)
Working body posture By sitting 8 (19%) 7 (17.1%) 15 (18.1%) 11,000
By standing 34 (81%) 34 (82.9%) 68 (81.9%)
Worker 27 (64.3%) 30 (73.2%) 57 (68.7%)
Teacher 3(7.1%) 3(7.3%) 6 (7.2%)
Accountant 3(7.1%) 0(0) 3 (3.6%)
Health professional 2 (4.8%) 5(12.2%) 7 (8.4%)
Occupation Hairdresser 2 (4.8%) 1 (2.4%) 3 (3.6%) 10.158
Driver 2 (4.8%) 0(0) 2 (2.4%)
Engineer 1(2.4%) 0(0) 1(1.2%)
Security guard 2 (4.8%) 0(0) 2 (2.4%)
Office worker 0(0) 2 (4.9%) 2 (2.4%)
Less income than expense 1 (2.4%) 1(2.4%) 2 (2.4%)
Economic status Equal income to expense 29 (69%) 18 (43.9%) 47 (56.6%) 10.034
More income than expense | 12 (28.6%) 22 (53.7%) 34 (41%)
Student t-test, *Continuity (yates), *chi-square test Fisher Freeman Halton test ‘p<0.05, LBP: Low back pain, SD: Standard deviation
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In the neuropathic LBP group, a correlation between work-life
duration and the global sleep score of PSQI scale (p=0.028,
r=0.339), sleep duration items of PSQI scale (p=0.004, r=0.434),
and subjective sleep efficiency items of PSQI (p=0.031, r=0.334)
was found. The BMI of the neuropathic LBP group was related
to global sleep score (p=0.011, r=0.390), sleep disturbance
(p=0.007, r=0.413), and daytime sleep dysfunction (p<0.001,
r=0.543) items of PSQI scale. There was a statistically significant
negative correlation between the BMI of the neuropathic LBP
group and physical function items of PSQI (p=0.017, r=-0.367).
Figure 2 shows the receiver operating characteristic (ROC)
curve for STAI scores in the presence of neuropathic LBP
diagnosis. A STAI score of >44 points [Area under the curve:
0.90 (95% confidence interval (Cl): 0.84-0.96, p<0.001);
sensitivity: 0.86, specificity: 0.78; positive predictive value:
80.0, negative predictive value: 84.2] was found as a predictive
value for anxiety level in patients with neuropathic LBP.

Figure 3 shows the ROC curve for PSQI sleep scores in the
presence of neuropathic LBP. A PSQI sleep score of>8 points
[Area under the curve: 0.87 (95% CI: 0.80-0.95, p<0.001);
sensitivity: 0.90, specificity: 0.90; positive predictive value: 87.5,

sTal
1o
alH
@l
wil
2 -| i
-I o i
0 - 1 1 1 1 1
[ 2 o a @ 1o
100-Specicity

Figure 2. ROC curve for STAI scores measuring anxiety level in
patients with neuropathic low back pain

ROC: Receiver operating characteristic, STATI: State-trait anxiety
inventory

Tai'JIe 2. Evaluation of quality of life, anxiety, and sleep quality between the patients with neuropathic and non-neuropathic (nociceptive)
pain
Mean = SD Neuropathic Nociceptive Total score P
(median) LBP pain LBP pain
Mean £ SD Mean £ SD
(median) (median)
STAI 58.26+£12.2 35.54+11.77 47.04+16.51 70.000"
Physical function 40.24+20.63 80.24£14.1 60+26.73 ¥0.000
Difficulty in role (physical) 1.794£11.57 (0) 59.76+44.33 (75) 30.42+43.31 (0) 0.000"
Difficulty in role (emotional) 21.431£41.53 (0) 75.61+42.18 (100) 48.19+49.7 (0) $0.000*
Vitality (energy) 8.81£12.44 (5) 47.2+26.9 (45) 27.77+28.34 (20) #0.000"
3F36 Mental health 14.95+17.27 (6) 55.73£25.39 (56) 35.1£29.74 (32) 0.000"
Social function 33.63+26.98 71.95+26.48 52.56+32.83 ¥0.000"
Pain 17.44+£18.42 (12.5) 46.59+20.32 (45) 31.84+24.2 (35) ¥0.000"
General health 27.02£17.46 53.48+21.99 40.09+23.78 ¥0.000"
Global score 10.88+4.5 (11) 4.83+£2.73 (5) 7.89+4.8 (6) t0.000*
Sleep quality 2.19+0.83 (2) 0.98+0.91 (1) 1.59+1.06 (2) 10.000*
Sleep latency 2.21+0.75 (2) 1.51£0.95 (2) 1.874£0.92 (2) #0.001"
Pittsburgh Sleep duration 1.69+1.14 (2) 0.71+0.9 (0) 1.2+£1.13 (1) #0.000"
(PsQl) Sleep efficiency 1.19+1.15 (1) 0.12+0.51 (0) 0.66x1.04 (0) #0.000"
Sleep disturbance 1.9540.73 (2) 1.34+0.48 (1) 1.6510.69 (2) 0.000"
Sleep medication 0.38+0.99 (0) 0£0 (0) 0.19+0.72 (0) #0.013"
Daytime sleep dysfunction 1.26+1.4 (0) 0.17+0.54 (0) 0.72+1.19 (0) 0.000
Student t-test, *Mann-Whitney U test, ‘p<0.05, SD: Standard deviation, PSQI: Pittsburgh Sleep Quality index, STAI: State-trait anxiety inventory, SF-36: Short form-36,
LBP: Low back pain
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Figure 3. ROC curve for PSQI scores measuring sleep quality in
patients with neuropathic low pain pain

ROC: Receiver operating characteristic, PSQI: Pittsburgh Sleep Quality
index

negative predictive value: 72.6] was reported as a predictive
value for sleep quality in patients with neuropathic LBP.

Discussion

This study shows that low socio-economic status, poor quality
of life, poor quality of sleep, and increased levels of anxiety were
present in patients with neuropathic LBP more than nociceptive
LBP. All patients with a STAI score of 244 points, and a PSQI
score of 28 points had neuropathic LBP diagnosis reporting that
a moderate level of anxiety and poor sleep quality were present
in patients with neuropathic LBP.

In some epidemiological studies, patients with chronic
neuropathic pain have been reported to have higher levels of
anxiety, depression, sleep disorders, and decreased quality of
life in compared to those with chronic non-neuropathic pain
(14,15). Our study was a cross-sectional research into pain that
examined LBP as a special region.

One study from the United Kingdom (16) and one from Denmark
(17) have indicated the presence of a possible neuropathic pain
in 16.0% and 19.3% of the patients with LBP, respectively.
These studies have diagnosed neuropathic components by
using LANSS or DN-4 scales. The strength of our study was that
we used both LANSS and DN-4 questionnaires together. The
presence of neuropathic LBP was found as 50.6% in our study
which was in line with the results of another study by Erhan et
al. (18) from Turkey, reporting a prevalence of 43.9%.

In terms of gender, females seem to be more commonly
affected from neuropathic pain in the literature. In a study by
Selimoglu et al. (19), 109 (87.2%) women compared to 16
(12.8%) men were found to have significantly more frequent
neuropathic pain, and in a study by Ouédraogo et al. (20),
35 (66.04%) women compared to 18 (33.96%) men were
affected. In our study, 20 women (47.6%) and 22 men (52.4%)
had neuropathic LBP, but the difference was not significant.
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Arise in the incidence of LBP after the third decade, in particular,
has been shown (21). According to a study by Kaki et al. (22),
conducted on patients older than 18 years suffering from
chronic LBP, neuropathic pain was a more common finding
among an older group of patients than was nociceptive pain;
however, the mean age for both groups was 46.7+12.6 years.
In our study, a young study sample was chosen to minimize the
effect of aging on pain, which may explain the lack of difference
in age between neuropathic and non-neuropathic LBP.
Another study indicates that the use of cigarettes, female
gender, marriage, low level of education, and presence of
chronic disease are independent risk factors for LBP (23). In our
study, socio-demographic variables were not different between
the neuropathic and nociceptive LBP groups, except for the low
levels of income, which was significantly lower in neuropathic
LBP.

In a study conducted by Cebi (6), high levels of depression
and anxiety and poor quality of sleep were reported in patients
with chronic neuropathic pain. Prolonged pain deteriorated the
quality of life and caused depression and anxiety in the patients
(24). In our study, patients with neuropathic LBP were found to
have moderate level of anxiety and poor quality of sleep. Sleep
disturbances independent of pain have also been reported in
at least 50% of patients with chronic neuropathic LBP (25).
Our study found that as the work-life duration increased in the
neuropathic LBP, the total PSQI score and incidence of poor
sleep quality increased, as expected.

Study Limitations

As LBP is affected by the cultural and environmental factors,
the findings cannot be generalized to general population
worldwide. The subjective assessment of sleep without objective
measurements, the small size of the study sample, and the
lack of the distribution of the occupations were among the
limitations of this study. Also, there was no exact classification
of working body postures. Further, housewives were excluded
from the study, which might constitute selection bias.

The strength of this study was that both tools, LANSS
and DN-4, were used together to determine neuropathic
or nociceptive LBP. In addition, predictive values for PSQI
measuring and STAl measuring of neuropathic LBP which
would help early diagnosing and choosing additional treatment
plans for neuropathic pain, including treatments for lower sleep
quality and anxiety.

Conclusion

The primary aim of this study was to evaluate the differences
between the neuropathic and nociceptive types of chronic
LBP in terms of quality of life, quality of sleep, and the level of
anxiety in young working population. Half of the patients with
LBP had neuropathic pain that was accompanied by high levels
of anxiety, bad quality of life, and poor quality of sleep.
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Abstract

Objective: This study aimed to determine the impact of adolescents’
sleeping problems and habits on the quality of their sleep.

Materials and Methods: The Pittsburgh Sleep Quality index (PSQI)
was administered to a group of 820 high school students in Turkey. A
computerised assessment was made of the data obtained.

Results: The mean age of the participating adolescents was 16+1.14
years, 50.37% of whom had poor sleep quality. Statistically significant
differences (p<0.05) were noted in their overall PSQI scores in terms of
their use of alcohol/cigarettes (p=0.001), surfing the internet (p=0.000),
watching TV (p=0.026) and eating something before going to bed
(p=0.003). Based on the regression analysis, as the difficulty in falling
asleep increases, the PSQI score is 2.5 times; as the state of waking up
by jumping increases, the PSQI score is 1.6 times and as the smoking
status increases, the PSQI score is 1.6 times.

Conclusion: More than half of the participating adolescents had poor
sleep quality. Sleep-related problems present serious risks in terms of
adolescents’ physical and emotional health, academic achievement
and safety. Because of this, factors that may disturb adolescents’ sleep
patterns must be kept to a minimum, and school health teams need to
promote healthy sleep habits among adolescents.

Keywords: Adolescent, sleep quality, school health, nursing

(0}

Amac: Bu calismada adodlesan donemdeki uyku problemlerinin ve
aliskanliklarinin uyku kalitesine etkisini belirlemek amaclanmistir.

Gere¢ ve Yontem: Turkiye’de 6grenim goren 820 lise 6grencisine,
Pittsburgh Uyku Kalitesi indeksi (PUKI) uygulandi. Elde edilen veriler
bilgisayar ortaminda degerlendirildi.

Bulgular: Arastirmaya katilan adolesanlarin yas ortalamasi 16+1,14
yil olup, %50,37’si kotl uyku kalitesine sahipti. Alkol/sigara kullanimi
(p=0,001), internette gezinme (p=0,000), TV seyretme (p=0,026),
yatmadan o6nce yiyecek tiiketme (p=0,003) ile PUKI toplam puan
arasinda istatistiksel olarak anlamli fark vardi (p<0,05). Regresyon
analizinde uykuya dalmakta zorlanma durumu arttikca PUKI puani 2,5
kat, uykuda sicrayarak uyanma ve sigara kullanma durumu arttik¢a PUKI
puani 1,6 kat artti.

Sonug: Calismaya katilan addlesanlarin yaridan fazlasinin uyku kalitesi
disuktir. Adolesanin uyku ile ilgili problemleri onlarin fiziksel ve
duygusal saghgi, akademik basarisi ve givenligi icin ciddi bir risk
olusturmaktadir. Bu nedenle addlesanlarin uyku rahathgini etkileyecek
faktorlerin en aza indirilmesi ve addlesan uyku sagliginin okul saghgi
ekiplerince gelistirilmesi gerekmektedir.

Anahtar Kelimeler: Addlesan, uyku kalitesi, okul sagligi, hemsirelik

Introduction

The World Health Organization (WHO) defines adolescence
as the period of life corresponding to the ages of 10-19. An
individual in adolescent is in a period of rapid biological,
psychological, mental and social change. These changes have
a major impact on sleep and wakefulness cycles. Sleep is an
essential element of a healthy life and has a significant effect on
an individual’s quality of life and wellbeing. Individual factors
and environmental changes have an important impact on sleep
patterns. Particularly in the case of adolescents, sleep affects
an individual’s thinking, behavior and emotional capacities

and poor sleep patterns have a negative impact on health.
Adolescents must get an adequate amount of sleep and rest
if the adverse effects of sleep problems are to be prevented.
Studies have indicated that adolescents need an average of 8-10
hours of sleep a day (1). It is seen however that adolescents sleep
less than is required and that they experience problems with
sleep (2). In adolescence, these sleep problems are especially
responsible for attention deficit, memory disorders, diminished
learning skills and school performance, issues with motor skills,
the risk of weight gain and other difficulties (1,2). Sleep health
is usually a matter that is ignored and thus represents a serious
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threat to public health. Loss of sleep in adolescence is not an
indication of a reduced need for sleep in this period but of
a combination of biological, psychological and sociocultural
influences. Sleep is a state that affects adolescents health,
learning, school performance, quality of life and the family as a
whole. The American Academy of Pediatrics regards inadequate
sleep in adolescence a public health issue that has an adverse
effect on students health, safety and academic performance (3).
The aim of this study was to identify adolescents sleeping habits
and the wide range of variables that impact their quality of
sleep in an effort to contribute to the protection, maintenance
and improvement of adolescent health.

Materials and Methods

Participants

The study universe consisted of 13 high schools operating
under the Directorate of National Education in the town of
Safranbolu in the province of Karabiik, Turkey. A total of
3.259 students were enrolled at these schools. In selecting the
sample group, different types of schools/programs were chosen
(teaching, religion-affiliated, fine arts, health and vocational/
technical). The students were selected from 5 different high
schools that had approximately the same size of enrollment. All
of the students in these schools were recruited into the sample,
regardless of their class levels (n=1.464). Over the period of the
study from April-June 2016, those who were dropouts, excused,
absent from school or did not wish to participate in the research
were excluded. Nine hundred students were contacted. Eighty
of these were excluded because they did not fill out the
questionnaire in full; the study was ultimately completed with
a total of 820 participants. This corresponded to 25% of the
study universe.

Instruments

The “personal information form” and the “Pittsburgh Sleep
Quality index (PSQI)” were used for the data collection.

Based on the literature the researchers developed a personal
information form that contained 4 questions on demographic
features, 14 questions on sleep and daily habits and 13
questions on problems with sleep, constituting a total of 31
items (1-4). The calculation of Body Mass index (BMI) on the
personal information form was based on WHO body weight
classifications. The BMI was calculated as weight in kilograms
divided by height squared (kg/m?). In the analysis of the data
and based on weight and height figures, BMI’s were calculated,
and using the BMI percentile curves for gender and age, the
adolescents were categorized as underweight, normal or
overweight. According to this assessment, those below the 5%
percentile were defined as underweight, those between the
5t-85% percentiles were designated as normal, those in the
851-95% percentiles as overweight, while the adolescents above
the 95™ percentile were defined as obese (http://apps.who.
int/bmi/index.jsp?introPage=intro_3.html/) (date of access:
10.01.2018).

The PSQI was developed as a self-reporting scale in 1989 by
Buysse et al. (3) to assess sleep quality and sleep disorders

for use in psychiatric procedures and clinical research. The
diagnostic sensitivity of PSQI to distinguish between good and
poor sleep was found to be 89.6%; its specificity is 86.5% (3).
PSQI consists of 24 items, of which 19 are self-reported and 5
are to be answered by a spouse or roommate. The last 5 items
on PSQI are not included in the assessment but only used as
clinical data. The 18 items on the questionnaire are made up
of 7 domains. These 7 domains are: subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleep medication, and daytime dysfunction.
Each component is assessed on the basis of 0-3. The total score
for the seven domains makes up the total PSQI score.

The total PSQI score corresponds to a value between 0-21. A
score of five is the cut-off point in evaluating sleep quality. A
total score of over five signifies poor quality sleep; a score of five
or less signifies good quality sleep (3). As the total score falls,
sleep quality increases. The validity and reliability study for PSQI
in Turkey was conducted by Agargiin et al. (5). Cronbach’s
alpha internal consistency coefficient was found to be 0.80 (5).
In the present study, Cronbach’s alpha internal consistency
coefficient was found to be 0.81.

The data in this study were evaluated and interpreted on the
basis of the PSQI overall score.

Procedure

Once the schools where the questionnaires would be
implemented were selected, the written permission of the
Karabuk province, Safranbolu District National Education
Directorate was obtained (26.02.2016-21442463). The
questionnaires were administered to the students in the
presence of a guidance teacher during class hours. Prior to the
distribution of the questionnaires to the students, the purpose
of the study was explained to them and students filled out the
forms on the basis of volunteerism. Filling out the questionnaires
took approximately 20-25 minutes.

The verbal consent of the students participating in the study
and of their parents was obtained.

Statistical Analysis

The data in this study were analyzed on computer. The Shapiro-
Wilk test was employed to ascertain whether the variables
showed normal distribution. In the interpretation of the results,
significance was accepted as p=0.05. Where significance was
p<0.05, it was accepted that the variables were not normally
distributed and at p>0.05, it was considered that the variables
showed normal distribution.

In examining the difference between groups, the Mann-
Whitney U and Kruskal-Wallis-H tests were used when the
variables did not display normal distribution. In the assessment,
significance was accepted as 0.05, where p<0.05 signified a
significant difference and p>0.05 signified the absence of a
significant difference.

Research Questions:

This is a descriptive study that seeks answers to the following
study questions.

1- What is the mean score of adolescents on PSQI and what is
the level of their sleep quality?
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2- Do adolescents’ demographic characteristics have an effect
on their sleep quality?

3- Do problems with sleep have an effect on sleep quality in
adolescence?

4- Do the daily habits of adolescents have an effect on the
quality of their sleep?

5- Do the habits of adolescents in the one hour before going to
bed affect their sleep quality?

Results

Distribution of the adolescents’ demographic characteristics

Of the adolescents participating in the study, 54.6% were girls
and 45.4% were boys. When class distribution was considered,
it was seen that 39.5% constituted 9" grade students, 30.2%
were in the 10" grade, 12.0% were in the 11" grade, and
18.3% in the 12" grade. In the calculation of the adolescents’
BMI, the finding was that 20.9% were thin, 68.0% were
normal, and 11.1% were overweight. The economic status of
the adolescents’ parents was good in 33.4% of the families,
average in 63.8% and poor in 2.8% of the families.

The adolescents’ PSQI distribution

The responses the participating adolescents gave on PSQI
showed that their mean overall score was 6.40+3.96. It was
found that their average duration of sleep at night was 7.24
hours. Of the adolescents, 49.6% had a good quality of sleep
but the sleep quality of 50.4% was poor.

Table 1 displays a comparison of the demographic characteristics
of the adolescents and their PSQI overall scores. In the overall
scores, a statistically significant difference was found (p<0.05)
in terms of gender (p=0.001) and the economic status of the
family (p=0.001) (Table 1).

In Table 2, a comparison was made of the adolescents’ sleep
problems and their PSQI overall scores. Statistically significant

differences (p<0.05) were found in their overall scores in terms
of their having difficulty falling asleep (p=0.000), waking up
frequently during the night (p=0.000), having a hard time
waking up (p=0.000), having trouble breathing (p=0.000),
waking up startled (p=0.000), seeing nightmares (p=0.000)
talking/murmuring in their sleep (p=0.000), grinding their
teeth while asleep (p=0.000), feeling pain anywhere in the body
(p=0.000), and experiencing twitching in the legs (p=0.000).
No statistically significant differences (p>0.05) were found in
their PSQI scores in terms of sleepwalking (p=0.052), snoring
(p=0.939) and nocturnal enuresis (p=0.725) (Table 2).

A comparison was made in Table 3 of the adolescents’ daily
habits and their PSQI scores. Statistically significant differences
(p<0.05) were found in their overall scores in terms of their
regular use of medications (p=0.001), alcohol intake (p=0.001),
smoking (p=0.001) and the time they spent on the internet
(p=0.000). No statistically significant differences (p>0.05)
were found in their PSQI scores in terms of regular exercise
(p=0.154), the time they allotted to social and cultural activities
(p=0.740) and the time spent watching TV (p=0.202) (Table 3).
A comparison was made in Table 4 of the adolescents’ habits
one hour before going to bed and their overall PSQI scores.
Statistically significant differences (p<0.05) were found in the
overall scores in terms of surfing the internet via computer/
telephone (p=0.000), watching TV (p=0.026), exercising
(p=0.003), taking a shower (p=0.044) and eating something
before bed (p=0.003). No statistically significant differences
were found in the PSQI scores in terms of doing homework
(p=0.571), reading (p=0.548) and drinking tea/coffee before
bed (p=0.637) (p>0.05) (Table 4).

In Table 5, all variables were subjected to regression analysis,
and those who contributed significantly to the model are
shown. The regression model, which was created using variables
that differ significantly in terms of PSQIl in paired comparisons

Table 1. Comparison of the demographic characteristics of the adolescents and their PSQI overall scores

Demographic characteristics PsQl Mann-Whitney U test
n Mean + SD z p
Girls 448 7.09+4.19
Gender -5.224 0.001
Boys 372 5.56%3.50
PSQl Kruskal-Wallis H test
n Mean + SD H p
9th grade 324 6.2+3.96
10™ grade 248 6.16+3.78
Class
11" grade 98 6.77+3.94 5.974 0.113
12 grade 150 6.97+4.22
Thin 171 6.59+4.30
Body Mass index Normal 558 6.32+3.90 0.516 0.773
Overweight 91 6.49+3.70
Good 274 5.87+3.93
Family’s economic
status Average 523 6.54+3.83 15.238 0.001
Poor 23 9.48+5.55

SD: Standard deviation, PSQI: Pittsburgh Sleep Quality index
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Table 2. Comparison of the adolescents’ sleep problems and their PSQI scores
Sleep problems PsQl Mann-Whitney U test
n Mean £ SD z p
Yes 239 8.7514.20
Difficulty falling asleep -10.782 0.000
No 581 5.43+3.42
Yes 141 9.07+4.45
Waking up frequently at night -8.265 0.000
No 679 5.84+3.62
Yes 367 7.38+4.04
Difficulty waking up -6.787 0.000
No 453 5.60+3.72
Yes 90 8.39+4.61
Difficulty breathing -4.499 0.000
No 730 6.15£3.81
Yes 24 7.75+3.81
Sleepwalking -1.940 0.052
No 796 6.35£3.96
Yes 143 9.25+4.55
Waking up startled -8.588 0.000
No 677 5.79£3.55
Yes 126 8.99+4.84
Nightmares -6.733 0.000
No 694 5.92+3.59
Yes 150 7.99+4.13
Talking/murmuring while asleep -6.733 0.000
No 670 6.04+3.84
Yes 43 9.33+4.95
Teeth-grinding -4.132 0.000
No 777 6.23+3.84
. Yes 39 6.46+4.03
Snoring -0.077 0.939
No 781 6.39+3.96
Yes 3 6.00+5.29
Nocturnal incontinence -0.352 0.725
No 817 6.40£3.96
X . Yes 122 8.38+4.15
Pain anywhere in the body -6.063 0.000
No 698 6.05+3.83
Yes 72 9.36+4.77
Leg-twitching -5.709 0.000
No 748 6.11+3.76
SD: Standard deviation, PSQI: Pittsburgh Sleep Quality index

in Table 1-4, was found to be significant (p<0.05). Variables
that contribute significantly to the regression model explain
the PSQI sleep score at a rate of 30.21%. In this context, as the
difficulty in falling asleep increases, the PSQI score is 2.5 times,
as the state of waking up by jumping increases, PSQI score is
1.6 times, as the smoking status increases, the PSQI score is 1.6
times, as the feeling of twitching in your legs increases, the PSQI
score is 1.5 times, as the rate of alcohol use increases, the PSQI
score increases 1.3 times, as the gender ratio increases the PSQI
score is 1.3 times, as the frequent awakening at night increases,
the PSQI score increases by 1.3 times and as the rate of teeth
grinding increases in sleep, the PSQI score increases 1.2 times
(Table 5).

Discussion

The discussion addresses the research questions as follows:

1- What is the mean score of adolescents on PSQI and what is
the level of their sleep quality?

The mean score of the participating adolescents on PSQI was
6.40+3.96; more than half had poor quality of sleep. Other

studies conducted in Turkey report mean PSQI scores varying
between 5.15-6.90, with poor sleep quality rates varying
between 30.5-59% (Dag 2012). Studies in different countries
have demonstrated mean PSQI scores of between 6.19-6.3,
with poor sleep quality rates varying between 25.7-55%
(6). The present study is consistent with the literature. The
interaction of a variety of biological, psychological and social
factors in adolescence leads the way to a shortened period
of sleep. Because of the sleep deprivation that this shortened
duration of sleep causes in adolescence, half of the adolescent
population lives with insufficient sleep.

2- Do adolescents’ demographic characteristics have an effect
on their sleep quality? (Table 1)

When we considered gender in the study, it was seen that girls
had poorer sleep quality. In the study by Orzech et al. (7), the
authors reported that girls complained about having sleep
problems more than boys while Ouyang et al. (8) said that girls
slept better than boys the gender variable leads to different
results depending on the study.

We found no statistically significant difference between the
PSQI overall scores of the adolescents in the 9, 10%, 11* and

121



Tetik and Kar Sen.
Sleep Quality in Adolescents

Table 3. Comparison of the adolescents’ daily habits and their PSQI scores

Daily habits PSQl Mann-Whitney U test
n Mean + SD z p
Yes 228 6.14+4.08
Regular exercise -1.427 0.154
No 592 6.49+3.91
Yes 99 8.42+4.47
Regular use of medications -5.194 0.001
No 721 6.12+3.81
Yes 65 8.86+5.11
Alcohol -4.179 0.001
intake No 755 6.18+3.78
Yes 129 8.4+4.52
Smoking -5.837 0.001
No 691 6.02+3.74
PSQl Kruskal-Wallis H test
n Mean + SD H p
) . 0-2 hours 482 6.45+3.99
Time allotted to social and cultural |7 55 0 o 236 6.22+3.81 0.603 0.740
activities
4 hours and over 102 6.54+4.21
0-2 hours 606 6.54+4.09
Time spent watching TV 2-4 hours 159 5.75+3.21 3.200 0.202
4 hours and over 55 6.60+4.32
0-2 hours 348 5.75+£3.63
Time allotted to the internet 2-4 hours 249 6.39+4.14 25.373 0.000
4 hours and over 223 7.41+4.07

SD: Standard deviation, PSQI: Pittsburgh Sleep Quality index

Table 4. Comparison of the adolescents’ habits one hour before going to bed and their overall PSQI scores

Habits one hour before going to bed PSQIl Mann-Whitney U test
n Mean * SD z p
Yes 177 6.44+3.73
Doing homework -0.566 0.571
No 643 6.38+4.03
Yes 152 6.64+4.27
Reading -0.601 0.548
No 668 6.34+3.89
. Yes 532 6.77+3.98
Surfing on the computer/telephone -4.181 0.000
No 288 5.69+3.84
Yes 256 5.89+3.66
Watching TV -2.222 0.026
No 564 6.62+4.08
Yes 46 4.70+3.81
Exercising -3.667 0.000
No 774 6.50+3.95
Yes 184 7.13+4.62
Taking a shower -2.017 0.044
No 636 6.18+3.73
Drinking tea/coffee Yes 149 6.34£3.53
-0.472 0.637
Before going to bed No 671 6.41+4.05
Eating something Yes 125 7.20+3.81
-2.983 0.003
Before going to bed No 695 6.25+3.98

SD: Standard deviation, PSQI: Pittsburgh Sleep Quality index

12 grades. On the other hand, we observed that 12% grade duration becomes shorter and grows poorer toward the end
students had higher PSQI overall scores compared to the other of the adolescent years (7). The reason for the decline in the
classes, meaning that the quality of their sleep was the poorest quality of sleep at this time may be due to the fact that this
(6.97+4.22). Researchers of other studies have shown that sleep period corresponds to the time when adolescents prepare for
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Table 5. Regression model
Regression model
B t p

Difficulty falling asleep (yes/no) 2.501 [9.414 | 0.000
Waking up startled (yes/no) 1.690 |5.149 | 0.000
Smoking (yes/no) 1.661 |4.487 |0.000
Leg-twitching (yes/no) 1.525 |3.620 | 0.000
Alcohol intake (yes/no) 1.389 |2.771 |0.006
Gender (F/M) 1.369 | 5.649 | 0.000
Waking up frequently at night (yes/no) | 1.317 | 3.970 | 0.000
Teeth-grinding (yes/no) 1.208 | 2.262 | 0.024

university entrance exams in the various countries. They are
challenged by their increased workload during this period and
by the stress of having to meet their family’s expectations.

It was seen in the study that the sleep quality of adolescents is
not affected by their BMI. Other studies however have shown
that obesity does have an impact on the duration of sleep (9).
In the present study, our classification of BMI was made as thin,
normal and overweight; we did not assign a classification for
obesity. It may be that the reason we did not find a significant
difference in sleep quality in terms of BMI was because the
adolescents in the study were mostly of normal weight (68%).
It was seen in the study that the more disadvantaged the
adolescents’ parents were in terms of their economic status,
the poorer was the adolescent’s sleep quality. Researchers have
reported that socio-economic factors such as poverty, race,
employment status are correlated with poor sleep quality and it
is seen that these factors have an adverse impact on the sleep
quality of adolescents as well (3,9). A worsening of economic
conditions has been found to lead to a turbulent family
environment and to physical conditions that make it difficult
to sleep restfully. We think therefore that disadvantaged socio-
economic conditions also contribute to the decline in sleep
quality in adolescence.

3- Do problems with sleep have an effect on sleep quality in
adolescence? (Table 2)

It was found in the study that problems with sleep such as
having difficulty falling asleep, waking up frequently during the
night, having trouble waking up, having difficulty breathing,
jumping up abruptly from sleep, nightmares, talking/mumbling
in sleep, teeth-grinding, experiencing pain anywhere in the
body and leg twitching had a negative effect on the sleep
quality of adolescents. In a study by Chung and Cheung (10),
it was shown that the most common problems with sleep were
having trouble waking up early in the morning, waking up
frequently during the night and having difficulty falling asleep.
Sweileh et al. (11) reported the most common sleep problems
as talking in one’s sleep, sleepwalking, bruxism, nightmares and
Restless Leg syndrome. In our study, we found no significant
difference in PSQI scores in terms of sleepwalking, snoring and
nocturnal incontinence. We believe that the lack of a difference
may have stemmed from the fact that there were very few
individuals in our sample who had these problems. It may be

considered also that differences in problems with sleep may
derive from cultural influences.

4- Do the daily habits of adolescents have an effect on the
quality of their sleep? (Table 3)

Those in the study who smoked had a poorer quality of sleep
than those who did not smoke. It has been reported in previous
studies that smoking is correlated with longer periods of sleep
latency and with sleeping shorter and lighter phases of sleep
(12). Smoking is accepted as a type of behavior that is a barrier
to sleep. The toxins contained in cigarettes accumulate in
the body and have the potential of preventing restful sleep.
In particular, the reason that smoking before bedtime makes
it more difficult to fall asleep is the stimulating effect of the
nicotine contained in cigarettes. It is also believed that the
number of cigarettes smoked has an effect in this context.

The adolescents who consumed alcoholic drinks had a poorer
quality of sleep. Studies have shown that alcohol consumption
causes a delay in getting to bed as well as excessive sleep,
which are factors that have an adverse effect on the quality
of sleep (13). The consumption of alcohol brings down the
body temperature, leading to a deep sleep, thus disrupting
the cycle of sleep and interrupting the phase of sleep in which
rest takes place. Because alcohol consumption usually occurs
in the evening, this is the reason sleep is delayed. The curiosity
and encouraging atmosphere that make smoking and drinking
attractive to adolescents do not only present a risk to their
health but also lead to low quality sleep.

It was found in the study that the time the adolescents allotted
to using the internet affected the quality of their sleep, but that
social and cultural activities and spending time watching TV did
not. We asked the adolescents how many hours they used their
technological devices and found that those who spent 4 hours
or more especially on the internet had a poor quality of sleep
compared to the others. Other studies have determined that
spending 2 hours or more on watching TV or on the computer,
surfing the internet, is correlated with difficulty in falling asleep
and waking up (14). In particular, a strong correlation has been
found between short durations of sleep and the use of electronic
devices at night (1). In one study, however, the researchers
could not find a statistically significant relationship between
sleep quality scores and time spent watching TV or using the
computer (15). In many studies conducted with adolescents,
it has been demonstrated that exposure to electronic devices
in the evening hours has the potential of disrupting sleep
patterns. The simultaneous use of more than one electronic
device is known to be correlated to sleeping less at night and
being sleepy during the daytime. Today’s technology has
driven individuals to a life with telephones and tablets, leading
to a reduced rate of TV viewing, and the transfer of social and
cultural activities to the environment of the social media. This
has increased the use of the internet, causing delays in falling
asleep time and shortening sleep durations.

5- Do the habits of adolescents in the one hour before going to
bed affect their sleep quality? (Table 4)

When we examined the adolescents’ activities before they
went to bed, we found that those who spent time on their
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computers/telephones surfing the internet had poorer sleep
quality. It was seen that individuals who watched TV before
bedtime had better sleep quality. Previous researchers have
reported in their studies that children and adolescents watching
TV or spending time on their computers or cell phones, surfing
the internet or playing games are more likely to suffer from
sleep deprivation and consequently are sleepy during the day
(14). It is observed that adolescents who have difficulty waking
up early for school have spent their time before bed on their
computers or telephones and delayed their bedtimes. Because
of this, the duration of their sleep time diminishes and the
quality of their sleep suffers.

It was seen in the study that there was no difference in the
quality of sleep of those adolescents who engaged in regular
exercise before bed and that exercise performed just before
bed even had a positive impact on the quality of sleep. A
review of previous studies shows that adolescents who are in
the habit of exercising and engaging in sports have better sleep
quality (4). On the other hand, there are also studies in which
a high rate of poor sleep has been reported for individuals
who exercise. Epidemiological studies point to the positive
effects of exercise on sleep. The individuals participating in
these studies have reported that exercising helps them to fall
asleep easier and affords them deeper sleep at night. Including
exercise in sleep preparation rituals facilitates sleep hygiene
and relaxation. Exercises suitable to an individual’s physical
environment that are performed before bedtime and which are
aimed at winding down and relaxing rather than engaging in
heavy physical activity are believed to have a positive effect on
sleep. In general, exercise is accepted as beneficial to sleep and
the differences registered in various studies is perhaps a result
of multiple factors such as differences in the gender, age, state
of fitness of the individuals concerned or the specifics of the
exercise performed (concentration, duration, the time of day,
the environment).

The adolescents in the study suffered poor sleep quality
when they ate something before going to bed. It has been
reported that nighttime eating disrupts circadian rhythms and
that irregular sleep patterns such as going to bed late and
waking up late stimulates the tendency toward nighttime food
consumption (16). Eating right before bedtime disrupts the
individual’s metabolism and makes it harder to fall asleep. The
quality of sleep also declines when there are changes made in
the times and amounts food is consumed.

The study revealed that pre-bedtime activities such as doing
homework and reading did not affect the adolescents’ sleep.
There is a study however that has demonstrated that the most
common barrier to a good night’s sleep among adolescents
is having to tackle too much homework (17). Another study
has asked adolescents the question, “Do you have any habits
before bedtime that cause you to fall asleep easily?” of the
respondents, 20% replied, “reading” (18). Bedtime rituals differ
between individuals and between cultures. It may be useful to
make a more detailed investigation into these varied activities.
Our study showed that the adolescents’ sleep was not affected
by drinking coffee or tea before bed. It has been shown in
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other studies that a high consumption of caffeine shortens
sleep durations, delays the start of sleep, increases the number
of times an individual awakes during the night, and causes
sleepiness during the day (14). Researchers report in one study
that tea or coffee consumption does not affect mean PSQI
overall scores (19). The literature in general however points to
tea, coffee and other drinks containing caffeine as factors that
make it harder to fall asleep, cause interruptions in sleep, all of
which take their toll on the quality of sleep. The differences may
be explained by the amounts of tea/coffee consumed and by
intercultural differences as well.

Study Limitations

Because this study was only conducted in the district of
Safranbolu in Karabiik, Turkey, the responses of the adolescents
are limited to the answers to the PSQI questionnaire given by
the students in the specified high schools at the time the study
was carried out. There are also cognitive limitations that may
have arisen from a faulty interpretation of the questions on the
part of the respondents.

Conclusion

Problems with sleep can cause deterioration in the quality of
sleep during adolescence. At the same time, the disadvantaged
economic status of a family, smoking and alcohol intake, various
bedtime rituals and especially excessive use of computers, cell
phones and internet are factors that have an adverse effect on
quality of sleep. Physiological and psychological changes that
affect sleep have shown similarities over history but today’s
sociocultural, technological and lifestyle trends are closely
correlated with disruptions of sleep patterns.

Implications for school health

* It is recommended that more studies be carried out to explore
lifestyle factors that are related to poor sleep quality and that
school nurses determine the reasons for underlying problems.
* It is important that school nurses identify and follow-up on
sleep problems adolescents may have and reduce these to a
minimum.

* In order to attain an improvement in their quality of sleep,
adolescents should be encouraged to replace pre-bedtime
activities such as eating right before bed, surfing the internet,
taking in caffeine and smoking by activities that facilitate sleep
such as taking a warm shower, reading and doing relaxation
exercises.

* It is important that they refrain from engaging in heavy
physical activity 3-4 hours before going to bed. Adolescents
should be taught calming relaxation and breathing exercises
that they can perform right before bed.

The time young people today spend watching TV, surfing the
internet and using their cell phones has reached a dimension
that actually negatively impacts many of their health behaviors
in the domains of good nutrition, social relations and sleep. In
the context of sleep, adolescents and their families need to be
educated on using and putting limits on technology so that
sleep integrity can be achieved. School health services have
an important responsibility in this context. Parents should set
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down suitable bedtimes and be helped in learning how to
enforce these rules.
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Abstract

Objective: The general public recognizes the connections between
obesity, family history of diabetes (FHD), and diabetes, but remains
unaware of synergistic effects that occur due to their combination.
In this study, we investigate the synergistic effects of event diabetes
between snoring, FHD, and obesity.

Materials and Methods: Study subjects were selected among
participants in the Korean Genome and Epidemiology Study Ansan-
Ansung cohort, an ongoing prospective population-based study.
Ansan-Ansung cohort initiated in 2001 and 2002 and has been followed
biennially. At baseline, the initial cohort of 10.030 subjects, aged 40
to 69 years. A total of 5.759 participants were included in this study.
The relationships between diabetes and snoring, FHD, and obesity
were estimated using Cox hazard regression models after adjusting
for confounding factors. Snoring, obesity and FHD were significantly
associated with diabetes in both males and females after adjustments
for covariates. However, males were significantly more likely to have
FHD and obesity.

Results: A synergistic effect between these two risk factors showed that
being female was associated with the all group after adjustment for
covariates. Moreover, there was a high risk of having two risk factors
among female patients, while males showed no such tendency. A
significant synergistic effect between these three risk factors was seen in
females. An exposure group with these three factors had higher diabetes
risk than other groups [hazard ratio (HR): 6.27 (95% confidence
interval (Cl): 2.93-13.41] p<0.01, but this was not seen in males.
Especially, premenopausal women was showed significant with FHD,
obese, habitual snorer [HR=5.69 (95% Cl: 2.31-14.02) p<0.01]. But
postmenopausal women was showed significant with FHD and habitual
snorer both non-obese and obese [HR=7.22 (95% Cl: 1.68-30.99)
p=0.01 and HR=7.85 (95% Cl: 1.88-32.82) p<0.01, respectively].

Oz

Amag: Toplum, obezite, ailede diyabet dykiisi (ADO) ve diyabet
arasindaki baglantilarin farkindadir, ancak bunlarin kombinasyonundan
kaynaklanan sinerjik etkilerin farkinda degildir. Bu calismada, diyabet
olgusunun horlama, ADO ve obezite arasindaki sinerjik etkilerini
arastirdik.

Gereg ve Yontem: Calismadaki denekler, devam eden, ileriye doniik
poptlasyon tabanli bir calisma olan Kore Genom ve Epidemiyoloji
Calismasi Ansan-Ansung kohortundaki katilimcilar arasindan secildi.
Ansan-Ansung kohortu 2001 ve 2002’de baglatildi ve iki yilda bir takip
edildi. Baslangicta, 10,030 denekten olusan ilk kohortun yaslari 40 ile
69 arasinda degismekteydi. Bu calismaya toplam 5,759 katilimci dahil
edilmistir. Diyabet ve horlama, ADO ve obezite arasindaki iliskiler,
karistinci faktorler icin uyarlandiktan sonra Cox tehlike regresyon
modelleri kullanilarak tahmin edildi. Horlama, obezite ve ADO, ortak
degiskenler icin dlzenlemelerden sonra hem erkeklerde hem de
kadinlarda diyabet ile anlamli derecede iliskili bulundu. Bununla birlikte,
erkeklerin ADO ve obezite olma olasiligi nemli élciide daha yiiksekti.
Bulgular: Bu iki risk faktori arasindaki sinerjik bir etki, ortak degiskenler
icin duzeltme yapildiktan sonra kadin olmanin tim grupla iligkili
oldugunu gosterdi. Dahasi, kadin hastalarda iki risk faktoriine sahip olma
riski ylksekken, erkekler boyle bir egilim gostermiyordu. Kadinlarda
bu g risk faktorli arasinda 6nemli bir sinerjik etki gortlmustir. Bu ti¢
faktore sahip bir maruziyet grubu diger gruplardan daha yiiksek diyabet
riskine sahipti (tehlike orani (HR) 6,27 [%95 giiven araligi (GA): 2,93-
13,41] p<0,01, ancak bu erkeklerde gériilmedi. Ozellikle premenopozal
kadinlarda ADO, oberzite, habitiiel horlama anlamli idi [HR=5,69 (%95
GA: 2,31-14,02) p<0,01]. Ancak menopoz sonrasi hem obez hem de
obez olmayan kadinlarda ADO ve habitiiel horlama ile anlamli iliski
gorildi [HR=7,22 (%95 GA: 1,68-30,99) p=0,01 ve HR=7,85 (%95 GA:
1,88-32,82) p<0,01, sirasiyla].
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Abstract

Conclusion: The combination of obesity, FHD, and habitual snoring was
associated with greater susceptibility to diabetes in female patients, while
obesity and habitual snoring was associated with greater susceptibility
to diabetes in males.

Keywords: Incident diabetes, risk factor, coexistence, snoring, family
history, obese

Oz

Sonug: Obezite, ADO ve habitiiel horlama kombinasyonu kadin
hastalarda diyabete yatkinlikla iliskiliyken, erkeklerde ise obezite ve
habitiiel horlama diyabete yatkinlikla iliskiliydi.

Anahtar Kelimeler: Diyabet olgusu, risk faktord, koekzistans, horlama,
aile 6ykusl, obezite

Introduction

Diabetes is the most common endocrine disease, caused by
the persistence of hyperglycemia due to abnormalities in
insulin resistance and beta-cell dysfunction (1). During the
past few decades, the prevalence and incidence of diabetes
have increased worldwide (2). Diabetes is an important public
health issue that is associated with high rates of morbidity and
mortality (3).

Diabetes is a multifactorial disease resulting from the complex
interplay of polygenic genetic and behavioral factors, and
environmental influences (4). Understanding family histories of
disease is a simple but clinically powerful tool because family
members share similar genetic, cultural, and behavioral traits.
Family history of diabetes (FHD) is an important risk factor for
developing diabetes, because having one family member with
FHD was associated with 2.5-fold increased risk of diabetes.
Moreover, biparental FHD conferred even 5.14-fold higher risk
(5).

Obesity is increasing rapidly worldwide (6). One consequence
of obesity is an increased risk of developing diabetes (7). In
previous studies, in a corroborating study, FHD with obesity
30< Body Mass index (BMI) was more strongly associated with
diabetes (5.7-fold) than either were alone (2.59-fold for BMI and
2.41-fold for FHD) (8). Moreover, the prevalence of impaired
glucose tolerance (IGT) and non-insulin dependent diabetes
were associated with a 3-fold increase in FHD in patients with
obesity and central obesity (9). As shown in a meta-analysis,
obesity is a major contributor to the development of diabetes
(10), while reduced weight amplifies health benefits because
it leads to improvements in fasting glucose, lipoprotein, and
blood pressure. Consequentially, obesity is a modifiable risk
factor that can be changed by lifestyle modifications.

Snoring is not only an important signal for sleep-disordered
breathing, but it is independently associated with many
diseases including abnormalities of insulin secretion, insulin
action, hemoglobin A, ., and diabetes (11-15). In addition, a
recent meta-analysis reported 1.37-fold a significant association
between diabetes and habitual snoring (16). The effects of
obesity and snoring in incident diabetes have been compared
based on the presence or absence of these risk factors in
males (14). Lack of snoring and obesity were independently
associated with incident diabetes (5.1-fold). Moreover, habitual
snoring and obesity together result in significantly higher risk
of diabetes than either does alone (7.0-fold). Habitual snoring
without obesity is not associated with incident diabetes, while
habitual snoring is related to increased HbATlc levels in both

non-obese men and premenopausal women (1.69-fold and
2.31-fold, respectively) (12). Interestingly, female sex plus
habitual snoring have been consistently associated with diabetes
(14), while the same relationship is controversial in males (17).
Therefore, questions about gender differences remain.

In this study, we examined not only the effects of FHD, obesity,
and snoring on incident diabetes, but also any synergistic
effects between these risk factors according to sex.

Materials and Methods

Study Subjects and Populaiton

Study subjects were selected among participants in the Korean
Genome and Epidemiology Study, an ongoing prospective
population-based study among the Ansan-Ansung cohort of
middle-aged and older adults in Korea (18). The Ansan-Ansung
cohort was initiated in 2001 and 2002 and has been followed
biennially. At baseline, the initial cohort of 10.030 subjects, aged
40 to 69 years, were randomly recruited from two sites, with
5.012 subjects from the urban community of Ansan (2.518 men
and 2.494 women) and 5.018 subjects from the rural community
of Ansung (2.240 men and 2.778 women). Data collected
from the cohort included questionnaires, anthropometric
measurements, blood tests, and clinical examinations by
trained interviewers and examiners. Subjects were followed
biennially during scheduled site visits for a period of 16 years.
For the present study, 1.731 subjects were excluded at baseline
[fasting glucose (n=299), BMI (n=5), TG (n=2), HDL (n=2), CVD
(n=225), BMI<18 (n=161), and diabetes (n=1.203)]. During the
16 year study period, 2.537 out of 8.296 subjects were lost to
follow-up due to death (n=872) and follow-up loss (n=1.665).
Finally, 5.759 subjects remained eligible for this investigation.
This study was approved by the Institutional Review Board
of the Korea University Ansan Hospital, and written informed
consent was given by all study subjects.

Measurements

Study subjects completed questionnaires administered by a
trained interviewer, which included questions on demographic
information, current and past medical conditions, FHD, snoring,
and lifestyle. Subjects were asked “Have you ever heard that you
snored?”, and if so, they asked additional questions about how
frequently they snored (sometimes, 1 to 3 time/week; often,
4 to 5 time/week; frequent, 6 to 7 time/week). Snoring status
of participants were divided into three different groups: non-
snorer (never), occasional snorer (less than 4 nights a week),
and habitual snorer (at least 4 nights a week). The frequency
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of snoring was assessed by an interviewer-administered
questionnaire. Assessments of reliability for the snoring
questionnaire were performed by test retest. The kappa value
for agreement between the two tests was 0.73 (11). BMI was
calculated as weight divided by height squared (kg/m?). World
Health Organization (WHO) expert consultation report that BMI
cut-off points by race show of difference (19). Additional trigger
points for public health action were identified 27.5 kg/m? or
higher as representing high risk for Asian population. Obesity
was defined as a BMI of 27.5 kg/m? or more. Positive FHD was
defined based on positive parental history of diabetes. Leisure-
time physical activity was calculated using questionnaires
including questions about type of activity, frequency (times
per week), and duration (in minutes). Metabolic equivalents
(MET) values were assigned to each sports activity based on the
compendium of physical activities. Alcohol consumption was
evaluated using questionnaires including kind of drink (beer,
wine, hard liquor, and 3 types of traditional drinks, including
soju, chungju, and makgeolli), amount, and frequency (times
per year). Smoking status was categorized as never, past,
and current. Triglyceride, HDL, and fasting glucose levels
were measured using an ADVIA 1650 Auto Analyzer (Siemens
Medical Solutions, Tarrytown, NY, USA).

Definitions of Diabetes, Hypertension, and Snoring

We used the diagnostic criteria for diabetes and hypertension
proposed by the WHO (20,21). Diabetes was defined as
having a fasting plasma glucose concentration 2126 mg/dL, or
postprandial 2-h glucose concentration 2200 mg/dL, or current
treatment by oral anti-diabetic drugs or insulin. Hypertension
was defined as having SBP at least 140 mmHg or DBP at
least 90 mmHg or were being treated with antihypertensive
medication.

Statistical Analysis

Baseline characteristics were expressed as means and standard
deviations for continuous variables and as percentages for
categorical variables. Differences in examinations were
determined using generalized linear models and chi-square
tests. Multiple comparisons were addressed with Scheffe’s
post-hoc tests. To estimate the risk of developing diabetes we
applied Cox proportional hazards regression models (HRs),
95% confidence intervals (Cls), and p-values. The potential
confounding variables adjusted for in multivariate models are
as follows: FHD (yes, no), obese (BMI<27.5, 27.5<BMl), snoring
status (never, occasional, and habitual), age, smoker (never
smoking, past smoking, and current smoking), exercise (METs),
alcohol consumption (g/day), triglyceride, HDL, fasting glucose,
and hypertension (yes, no). Interaction p-values for these risk
factors were calculated for every possible combination. The
interaction effects for the combination of three risk factors were
analyzed using likelihood ratio tests. Risk factors were combined
as categories to conduct joint analysis, with the reference being
the non-exposure group. A two-tailed p<0.05 was considered
statistically significant. All statistical analyses were performed
using SAS statistical software (SAS 9.4, SAS Institute, Cary, NC,
USA).
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Results

Of the 5.759 individual study subjects, 1.667 (831 of 3.083
women, 836 of 2.676 men) newly developed diabetes during
the 16-year follow-up. Table 1 shows the baseline characteristics
of the subjects stratified by sex. Males had higher mean values
and frequency compared to females as follows: fasting glucose
(85.31£9.3 of men vs. 81.7+8.2 of women), BMI (24.4£2.8 of
men vs. 24.913.1 of women), triglyceride (174.2£110.6 of
men vs. 143.8+80.4 of women), exercise (84.3+163.9 of men
vs. 75.9£160.8 of women), alcohol consumption (17.0£26.2 of
men vs. 1.3+5.6 of women), hypertension (29.5% of men vs.
26.2% of women), habitual snorer (17.5% of men vs. 10.8% of
women), past smokers and current (32.5% of men vs. 1.1% of
women and 47.4% of men vs. 3.1% of women, respectively). In
contrast, obese status (13.0% of men vs. 19.5% of women) and
FHD (7.6% of men vs. 8.6% of women) were more frequent
in females. Age and HDL were higher in females (50.7+8.1 of
men vs. 51.5£8.5 of women and 43.31£9.6 of men vs. 45.6+£9.8
of women).

Table 2 compares the baseline characteristics among three
groups defined by different frequencies of snoring by sex.
Fasting blood glucose and triglycerides significantly increased
with increasing frequency of snoring in both sexes, and snoring
was associated with higher alcohol consumption, obesity,
and hypertension than in non-snorers. HDL decreased with
increased snoring frequency. Exercise (METs) was increased
in men with increasing snoring frequency. Smoking was not
associated with snoring status in either females or males.

Table 3 shows the crude HRs and multivariable-adjusted HRs
for incident diabetes and snoring status, obesity, and FHD by
gender. In the crude model, snoring, obesity, and FHD were
significantly associated with incident diabetes in both females
and males. After adjustments for covariates, FHD [HR=1.84
(95% Cl: 1.47-2.29); p<0.01) for females with positive FHD
and 1.29 (1.02-1.65; p=0.04) for males with positive FHD] and
obesity [HR=1.34 (1.14-1.57; p<0.01) for obese females and
1.24 (1.03-1.50; p=0.02) for obese males] were significantly
associated with increased risk of 16-year incidence of diabetes
in both sexes. However, among females only habitual snorers
showed a significant association with incident diabetes [HR=1.25
(1.01-1.56); p=0.04); this was not seen in males.

Table 4 presents the combined effects of snoring status, obesity,
and FHD on incident diabetes. We divided groups according to
the presence or absence of factors into either four or six groups.
The combined non-exposed groups were used as a reference.
For patients with the combination of FHD and obesity,
multivariate HR for incident diabetes was 1.39 (1.18-1.64;
p<0.01) for negative FHD and being obese, 1.89 (1.47-2.44;
p<0.01) for positive FHD and not being obese, and 2.38 (1.57-
3.60; p<0.01) for positive FHD and being obese, compared
to females who were negative for FHD and were not obese.
The relationship between positive FHD and obesity showed
a different trend in men [HT=1.27 (1.05-1.54; p=0.01 for
negative FHD and obese, 1.36 (1.05-1.76; p<0.01) for positive
FHD and non-obese, 1.24 (0.06-2.40; p=0.53) for positive
FHD and obese]. For the combination of FHD and snorer
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Table 1. Baseline characteristics according to sex

Female Male

n=3.083 n=2.676 [
Age (years) 51.5£8.5 50.7£8.1 p<0.05
Fasting glucose (mg/dL) 81.7+8.2 85.319.3 p<0.05
Body Mass index (kg/m?) 24.9+3.1 24.4+2.8 p<0.05
Triglyceride (mg/dL) 143.8+80.4 174.2+110.6 p<0.05
HDL (mg/dL) 45.619.8 43.319.6 p<0.05
Exercise (MET) 75.9+160.8 84.3+163.9 p<0.05
Alcohol consumption (g/day) 1.3£5.6 17.0+26.2 p<0.05
Obese (27.5<BMI) 600 (19.5%) 348 (13.0%) p<0.05
Positive FHD 264 (8.6%) 203 (7.6%) p<0.05
Hypertension 808 (26.2%) 790 (29.5%) p<0.05
Snorer - - p<0.05
Non-snorers 1.386 (45.0%) 930 (34.8%) -
Occasional snorers 1.364 (44.2%) 1.279 (47.8%) -
Habitual snorers 333 (10.8%) 467 (17.5%) -
Smoker - - p<0.05

Never smoking

2.955 (95.9%)

539 (20.1%) -

Past smoking

33 (1.1%)

869 (32.5%) -

Current smoking

95 (3.1%)

1.268 (47.4%) -

BMI: Body Mass index, FHD: Family history of diabetes

status, multivariate HRs for incident diabetes were associated
with FHD and snoring status in females [HR=1.28 (1.02-1.61);
p=0.03 for negative FHD and habitual snorers, 1.60 (1.11-
2.31; p=0.01) for positive FHD and non-snorers, 2.09 (1.53-
2.86; p<0.01) for positive FHD and occasional snorers, 3.14
(1.87-5.30; p<0.01) for positive FHD and habitual snorers].
In males, incident diabetes was associated with positive FHD
only in occasional snorers [1.43 (1.03-1.99; p=0.03)]. For the
combination of obesity and snoring status, multivariate HRs
for incident diabetes were HR=1.21 (1.02-1.44; p=0.03) for
non-obese and occasional snorers, 1.45 (1.10-1.90; p=0.01)
for non-obese and habitual snorers, 1.71 (1.31-2.23; p<0.01)
for obese and non-snorers, 1.48 (1.18-1.86; p<0.01) for obese
and occasional snorers, and 1.61 (1.19-2.17; p<0.01) for obese
and habitual snorers in women. In males, multivariate HR for
incident diabetes was 1.35 (1.04-1.76; p=0.027) for obese and
occasional snorers. The linear trend p-values were significant in
females, but not in males except for the multivariate model of
snoring and obesity. After adjustments for prominent diabetes
risk factors, the interaction p-value was only significant in
females.

Table 5 shows the effects of 12 combinations of three risk
factors including snoring status, FHD, and obesity. After
adjustments for other confounding factors, divided groups
showed significant associations with non-exposed groups
among females, except for obese non-snorers with positive
FHD. In particular, an exposure group with all three factors
had higher diabetes risk than other groups [HR=6.27 (2.93-
13.41) p<0.01]. For detail analysis of women, we divided
premenopausal and postmenopausal. Premenopausal women

was showed significant in positive group of positive of FHD,
obese, habitual snorer [HR=5.69 (95% Cl: 2.31-14.02) p<0.01].
But, postmenopausal women was showed significant in positive
FHD and habitual snorer both non-obese and obese [HR=7.22
(95% Cl: 1.68-30.99) p=0.01 and HR=7.85 (95% CI: 1.88-
32.82) p<0.01, respectively]. In men, obesity with occasional
snoring in negative FHD, and lack of obesity with occasional
snoring in positive FHD were significantly associated with
increased risk for diabetes. The linear trend p-value and
interaction p-value was significant in females (p<0.01 and
p<0.01, respectively) but not in males.

Discussion

In this prospective cohort study, we explored the synergistic
effects between three known risk factors for the onset of
diabetes, including snoring status, FHD, and obesity, using a
joint model. Findings from the majority of earlier studies have
consistently shown significant associations between obesity,
FHD, and the combination of both with diabetes. We observed
strong associations between incident diabetes, FHD, and
obesity in both females and males. Previous studies agreed with
the results of the present study by showing that female habitual
snorers were more likely to have incident diabetes. The diabetes
risk associated with habitual snoring is controversial in males.
Our results revealed sex differences in the relationship between
habitual snoring and incident diabetes. In a synergistic effect,
coexistent habitual snoring may elevate incident diabetes risk
in females although obesity and FHD are both main risk factors
for developing diabetes. However, the same relationship for
male habitual snorers was significant in a crude model, but
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Table 2. Baseline characteristics by sex and snoring status

Snorers p

Non Occasional Habitual
Female n=1.386 n=1.364 n=333 -
Age (years) 50.5+8.5 51.6+8.4F 54.8+8.4%1* <0.01
Fasting glucose (mg/dL) 81.1+8.0 82.0+8.3F 82.7+8.6% <0.01
Body Mass index (kg/m?) 24.3£2.9 25.2+3.1F 26.5+£3.2¢* <0.01
Triglyceride (mg/dL) 136.9+£76.0 148.1£84.57 155.3+78.9% <0.01
HDL (mg/dL) 46.249.9 45.149.7F 45.0+9.9 <0.01
Exercise (MET) 72.4+157.8 81.1£167.3 69.1£144.7 0.26
Alcohol consumption (g/day) 1.0£3.8 1.4+6.9F 1.8+5.6% 0.03
Obese (27.5<BMI) 189 (13.6%) 288 (21.1%)7 123 (36.9%)t* <0.01
Positive FHD 115 (8.3%) 122 (8.9%) 27 (8.1%) 0.79
Hypertension 276 (19.9%) 404 (29.6%)7 128 (38.4%)%* <0.01
Smoker - - - 0.49
Past smoking 15 (1.1%) 13 (1%) 5(1.5%) -
Current smoking 39 (2.8%) 41 (3%) 15 (4.5%) -
Male n=930 n=1.279 n=467 -
Age (years) 51.7+8.5 50.2+8.0t 50.3+7.5% <0.01
Fasting glucose (mg/dL) 84.0+9.0 86.0+9.4F 86.2+9.5% <0.01
Body Mass index (kg/m?) 23.6£2.6 24.5%2.7F 25.5+£2.8%* <0.01
Triglyceride (mg/dL) 166.5£104.0 177.0£116.6F 181.9+105.8 0.02
HDL (mg/dL) 44.4+10.0 43.049.4F 41.7+8.6%* <0.01
Exercise (MET) 77.9+154.4 86.8+£166.2 89.9£175.6 0.32
Alcohol consumption (g/day) 15.6+25.9 17.3+26.1 19.0+26.7 <0.07
Obese (27.5<BMI) 66 (7.1%) 170 (13.3%)} 112 (24.0%)t* <0.01
Positive FHD 53 (5.7%) 106 (8.3%)7 44 (9.4%)% 0.02
Hypertension 243 (26.1%) 388 (30.3%)t 159 (34.1%)% <0.01
Smoker - - - 0.70
Past smoking 288 (31.0%) 429 (33.5%) 152 (32.6%) -
Current smoking 457 (49.1%) 590 (46.1%) 221 (47.3%) -

FSignificant difference between non-snorers and occasional snorers (p<0.05), Significant difference between non-snorers and habitual snorers (p<0.05), *Significant
difference between occasional snorers and habitual snorers (p<0.05), BMI: Body Mass index, MET: Metabolic equivalents, FHD: Family history of diabetes

the significance disappeared after adjustments for confounding
effects. However, the coexistence of obesity with FHD in non-
snorers and occasional snorers was found to be significant. The
interaction terms were not significant in female patients with
FHD obesity, and snoring, possibly due to a lack of statistical
power rather than actual lack of effect. Moreover, Synergistic
effects in premenopausal and postmenopausal women was
showed difference results. Postmenopausal women was showed
significant in positive group FHD and habitual snorer both non-
obese and obese.

Diabetes is a chronic metabolic disease with multifactorial
pathogenesis, which is characterized mainly by insulin resistance
and beta cell dysfunction (4). Insulin resistance is a pathologic
condition in which insulin fails to elicit responses in the liver,
skeletal muscle, and adipose tissue, which are peripheral insulin
target tissues. Beta cell dysfunction occurs when beta cells in the
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pancreas fail to produce normal amounts of insulin. Of course,
this process is affected by many factors such as hyperglycemia,
lipotoxicity, inflammation, adipokines, oxidative stress, insulin
resistance, autoimmunity, islet amyloid, and incretins. Beta cell
dysfunction impairs glucose homeostasis, leading to diabetes
(22).

FHD, obesity, and snoring is important risk factors for diabetes.
Familial aggregation studies are important for the identification of
genetic determinants of disease. The contribution of underlying
maternal and paternal influences to diabetes is well studied
(5,23). Offspring of parents with diabetes have higher fasting
glucose, abnormal glucose tolerance (NGT), and prevalence
of diabetes. In addition, family history was strongly associated
with risk of diabetes after adjustments for prominent diabetes
risk factors such as physical activity, BMI, waist circumference,
and multi-SNP genetic risk score (5). Recently, a susceptibility




Jeon et al.

Joint Interaction Between Snoring, FHD, and Obese

Tables 3. Hazard ratios for cumulative 16-year incident diabetes incidence for three risk factors

Crude Multivariate adjusted
[HR (95%Cl) p-value] [HR (95% Cl) p-value]
Female
FHD Negative FHD Reference Reference
Positive FHD 1.43 (1.15-1.77) <0.01 1.84 (1.47-2.29) <0.01
Non-obese Reference Reference
Obesity
Obese 1.95 (1.68-2.27) <0.01 1.34 (1.14-1.57) <0.01
Non-snorers Reference Reference
Snorers Occasional snorers 1.33 (1.15-1.55) <0.01 1.11 (0.96-1.29) 0.16
Habitual snorers 1.80 (1.46-2.22) <0.01 1.25 (1.01-1.56) 0.04
Male
Negative FHD Reference Reference
FHD Positive FHD 1.31 (1.04-1.66) 0.02 1.29 (1.02-1.65) 0.04
Obesity Non-obese Reference Reference
Obese 1.61 (1.35-1.93) <0.01 1.24 (1.03-1.49) 0.02
Non-snorers Reference Reference
Snorers Occasional snorers 1.17 (1.00-1.37) 0.05 1.03 (0.88-1.20) 0.76

Habitual snorers

1.28 (1.05-1.55) 0.01

1.01 (0.83-1.24) 0.92

The potential confounding variables adjusted in the multivariate models are as follows: FHD (yes, no), obese (BMI<27.5 kg/m2, 27.5<BMI), snoring status (never,
occasional, and habitual), age, smoker (never smoking, past smoking, and current smoking), exercise (METs), alcohol consumption (g/day), triglyceride, HDL, fasting
glucose, and hypertension (yes, no).

BMI: Body Mass index, FHD: Family history of diabetes, MET: Metabolic equivalents, CI: Confidence interval

Tables 4. Synergistic effects between two risk factors for incident diabetes

Female

Male

Crude
[HR (95% ClI) p-value)

Multivariate
[HR (95% CI) p-value]

Crude
[HR (95% CI) p-value]

Multivariate
[HR (95% CI) p-value]

Negative FHD Non-obese Reference Reference Reference Reference
Obese 1.99 (1.70-2.34) <0.01 1.39 (1.18-1.64) <0.01 1.70 (1.42-2.04) <0.01 1.27 (1.05-1.54) 0.01
Positive FHD Non-obese 1.51 (1.18-1.94) <0.01 1.89 (1.47-2.44) <0.01 1.45 (1.12-1.86) <0.01 1.36 (1.05-1.76) 0.02
Obese 2.48 (1.65-3.73) <0.01 2.38 (1.57-3.60) <0.01 1.26 (0.65-2.43) 0.49 1.24 (0.64-2.40) 0.53

P-value for trend

<0.01

<0.01

<0.01

0.02

Non-snorers

Negative FHD

Reference

Reference

Reference

Reference

Occasional snorers

1.32 (1.13-1.54) <0.01

1.12(0.96-1.31) 0.16

1.15 (0.98-1.35) 0.09

1.04 (0.88-1.23) 0.63

Habitual snorers

1.75 (1.40-2.18) <0.01

1.28 (1.02-1.61) 0.03

1.33(1.08-1.62) <0.01

1.11 (0.90-1.36) 0.33

Non-snorers

Positive FHD

1.31 (0.91-1.88) 0.15

1.60 (1.11-2.31) 0.01

1.39 (0.87-2.22) 0.16

1.58 (0.99-2.54) 0.06

Occasional snorers

1.89 (1.39-2.58) <0.01

2.09 (1.53-2.86) <0.01

1.69 (1.23-2.32) <0.01

1.43 (1.03-1.99) 0.03

Habitual snorers

3.08 (1.83-5.18) <0.01

3.14 (1.87-5.30) <0.01

1.06 (0.60-1.90) 0.84

0.89 (0.50-1.60) 0.71

P-value for trend

<0.01

<0.01

<0.01

0.061

Non-snorers

Non-obese

Reference

Reference

Reference

Reference

Occasional snorers

1.34 (1.13-1.59) <0.01

1.21 (1.02-1.44) 0.03

1.10(0.93-1.30) 0.28

1.00 (0.85-1.19) 0.99

Habitual snorers

1.73 (1.32-2.26) <0.01

1.45 (1.10-1.90) <0.01

1.21 (0.97-1.51) 0.10

1.03 (0.82-1.29) 0.81

Non-snorers

Obese

2.21 (1.70-2.88) <0.01

1.71 (1.31-2.23) <0.01

1.39 (0.91-2.11) 0.13

1.07 (0.70-1.63) 0.77

Occasional snorers

2.29 (1.84-2.86) <0.01

1.48 (1.18-1.86) <0.01

1.95(1.52-2.52) <0.01

1.35(1.04-1.76) 0.03

Habitual snorers

2.71 (2.02-3.63) <0.01

1.61 (1.19-2.17) <0.01

1.64 (1.21-2.24) <0.01

1.18 (0.86-1.63) 0.30

P-value for trend

<0.01

<0.01

<0.01

0.04

The potential confounding variables adjusted in the multivariate models are as follows: FHD (yes, no), obese (BMI<27.5, 27.5<BMI), snoring status (never, occasional,
and habitual), age, smoker (never smoking, past smoking, and current smoking), exercise (METs), alcohol consumption (g/day), triglyceride, HDL, fasting glucose, and

hypertension (yes, no)

BMI: Body Mass index, MET: Metabolic equivalents, FHD: Family history of diabetes, CI: Confidence interval, HR: Hazard ratio
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Tables 5. Synergistic effects between three risk factors for incident diabetes

Multivariate [HR (95% Cl) p-value]
Female Negative FHD Positive FHD
Non-snorers Non-obese Reference 1.89 (1.27-2.81) <0.01
Occasional snorers 1.20 (1.00-1.44) 0.05 2.28 (1.58-3.29) <0.01
Habitual snorers 1.43 (1.07-1.91) 0.02 2.59 (1.27-5.25) <0.01
Non-snorers Obese 1.84 (1.39-2.42) <0.01 1.34 (0.50-3.62) 0.56
Occasional snorers 1.47 (1.15-1.87) <0.01 2.67 (1.52-4.71) <0.01
Habitual snorers 1.50 (1.09-2.07) 0.01 6.27 (2.93-13.41) <0.01
P-value for interaction p<0.01
Premenopause Negative FHD Positive FHD
Non-snorers Non-obese Reference 2.03 (1.32-3.14) <0.01
Occasional snorers 1.23 (1.00-1.52) 0.05 2.36 (1.56-3.57) <0.01
Habitual snorers 1.30 (0.92-1.84) 0.13 2.17 (0.96-4.92) 0.06
Non-snorers Obese 1.99 (1.46-2.72) <0.01 1.94 (0.72-5.25) 0.19
Occasional snorers 1.42 (1.07-1.89) 0.02 2.48 (1.34-4.59) <0.01
Habitual snorers 1.62(1.11-2.37) 0.01 5.69 (2.31-14.02) <0.01
P-value for interaction p<0.01
Postmenopause Negative FHD Positive FHD
Non-snorers Non-obese Reference 1.47 (0.53-4.11) 0.46
Occasional snorers 1.11 (0.76-1.63) 0.59 1.85(0.81-4.25) 0.15
Habitual snorers 1.72 (1.00-2.97) 0.05 7.22 (1.68-30.99) 0.01
Non-snorers Obese 1.36 (0.72-2.53) 0.34 -
Occasional snorers 1.63 (1.02-2.62) 0.04 4,99 (1.15-21.58) 0.03
Habitual snorers 1.27 (0.70-2.31) 0.44 7.85(1.88-32.82) <0.01
P-value for interaction p<0.01
Male Negative FHD Positive FHD
Non-snorers Non-obese Reference 1.68 (1.03-2.72) 0.04
Occasional snorers 1.00 (0.84-1.19) 0.98 1.45 (1.03-2.05) 0.04
Habitual snorers 1.08 (0.86-1.37) 0.50 0.87 (0.45-1.70) 0.69
Non-snorers Obese 1.12(0.72-1.72) 0.62 0.87 (0.12-6.24) 0.89
Occasional snorers 1.39 (1.06-1.83) 0.02 1.60 (0.65-3.91) 0.31
Habitual snorers 1.24 (0.89-1.72) 0.20 1.04 (0.33-3.27) 0.95
P-value for interaction p=0.614
The potential confounding variables adjusted in the multivariate models are as follows: FHD (yes, no), obese (BMI<27.5 kg/m?, 27.5<BMI), snoring status (never,
occasional, and habitual), age, smoker (never smoking, past smoking, and current smoking), exercise (METs), alcohol consumption (g/day), triglyceride, HDL, fasting
glucose, and hypertension (yes, no).
BMI: Body Mass index, MET: Metabolic equivalents, FHD: Family history of diabetes, CI: Confidence interval, HR: Hazard ratio

locus identified during a GWAS meta-analysis for diabetes was
found to overlap with loci involved in adipocytokine signaling,
cell cycle regulation, and CREBBP-related transcription, all of
which are involved in the pathogenesis of diabetes including
insulin resistance and beta cell function (24). Consequently,
FHD is a better predictor than any other risk factor for diabetes
because it reflects both environmental and genetic factors.

Obesity is an important accelerating risk factor in the
pathogenesis of diabetes through secretion of non-esterified
fatty acids (NEFAs), adipokines (leptin and adiponectin), and
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inflammatory cytokines (TNF alpha, IL-6, and IL-1 beta) to
form adipose tissue, which is chronically increased in obesity
(25). Increased NEFA concentrations are common in obesity
and diabetes and cause insulin resistance by inhibition of
glucose transport and/or phosphorylation with a subsequent
reduction of glucose oxidation and glycogenesis in muscle.
Consequentially, high NEFA concentrations are not only thought
to have a causal relationship with insulin resistance and glucose
intolerance, but also to be a risk factor for transition from IGT to
diabetes (26,27). Adipokines such as leptin and adiponectin are
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predominantly made by adipocytes. Derived TNF alpha, IL-6,
and IL-1 beta from adipose tissue, which induces macrophage
activation and infiltration that enhance the production of these
cytokines (28). These results indicate that cytokines activate the
JNK and NF-kB signals, which results in low grade inflammation
and promotes the generation of ROS and nitrogen. Therefore,
increases in cytokine concentration could be responsible for
increased oxidative stress. In addition, high circulating NEFA
levels influence overproduction of ROS via beta-oxidative
phosphorylation in mitochondria. ROS exert negative regulation
on insulin signaling, inducing the development of insulin
resistance, which is a risk factor for diabetes (22).

In previous studies, habitual snoring was independently
associated with many diseases including abnormalities of insulin
secretion and insulin action, and the prevalence and incidence
of diabetes (8,9,14-17,29). Snoring is produced by vibrations of
the upper airway walls due to partial disturbance of the upper
airway, which is an important signature of sleep-disordered
breathing (SDB). Impairment to the exchange of gases in
the respiratory system by SDB increases oxygen desaturation.
Eventually, this causes hypoxia and hypercapnia (30). Increased
hypoxia and hypercapnia lead to sympathetic nervous activity,
in which catecholamine, epinephrine and norepinephrine, and
cortisol are released by triggering the physiologic stress response
(31,32). SDB is associated with increased inflammatory markers
such as TNF-alpha, IL-6, hsCRP, which could be secondary to the
combined interactions of obesity and hyperglycemia (33). As a
result, the systemic effect of sympathetic neural hyperactivity,
increased catecholamine and inflammatory markers impair
glucose homeostasis by promoting glucose production through
the activation of glycogenolysis and gluconeogenesis, and
inhibit insulin secretion and insulin mediated glucose uptake
by skeletal muscles (34,35). This in turn causes an increase of
circulating insulin and increased risk of insulin resistance, which
may result in diabetes (36).

The menopause condition is associated with several physiological
change that may impact women heath outcome. Hormonal
change in postmenopausal women lead to increased fat mass
and abdominal fat, and decreased lean body mass comparison
of premenopausal women, which have been linked to insulin
sensitivity and glucose metabolism (37).

Because diabetes is a multifactorial disease resulting from
complex interplays of many risk factors, it is very important to
understand the interaction between risk factors. In previous
studies, the coexistence of obesity and FHD in females showed
an increased combined effect on NGT, IGT, and diabetes
(8,9,29). Consequently, the effect of combined obesity, FHD,
and snoring on the development of diabetes seems to be due
to amplification of inflammatory cytokine signals and ROS
production.

The general public recognizes the connections between obesity,
FHD, habitual snoring, and diabetes, but remains unaware
of synergistic effects that occur due to their combination.
Our results suggest that the coexistence of obesity, FHD, and
habitual snoring increases susceptibility to diabetes in females.
But coexistence of these risk factors was not found in males.

Study Limitations

Limitation of this study was small sample size because groups
were stratified. Future research will require larger sample sizes.
In addition, the effects of the coexistence of obesity, FHD, and
snoring on cardiovascular diseases, morbidity, and mortality
should also be studied.

Conclusion

Obesity, FHD, and snoring are easily accessible without special
screening, the results of this study will increase the understanding
of diabetes and potentially contribute to the prevention of
diabetes by promoting voluntary lifestyle changes.
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Oz

Amag: Huzursuz Bacaklar sendromu (HBS) bacaklar karsi konulamaz
hareket ettirme ihtiyaci ile karakterize uyku bozuklugudur. HBS
patogenezi tam olarak aydinlatilamamis olmakla beraber yapilan bazi
yeni calismalar enflamasyonun da rol oynadigini desteklemektedir.
Notrofil-lenfosit orani (NLO), platelet-lenfosit orani (PLO) ve monosit-
yuiksek dansiteli lipoprotein kolesterol (HDL) orani (MHO) son
zamanlarda sistemik enflamasyonun gostergesi olarak kullaniimaya
baslanilmistir. Biz bu calismada HBS tanili hastalarin serumlarinda
enflamatuvar gostergeler olarak kabul edilen parametreleri 6lcerek
enflamasyonun HBS patogenezinde roliini belirlemeyi amacladik.
Gereg ve Yontem: HBS tanili 102 olgu ve 51 saglikh goniilli calismaya
dahil edildi. Tam kan sayimi, C-reaktif protein, eritrosit sedimantasyon
hizi, HDL, bilirubin, drik asit olcimleri ve NLO, PLO, MHO diizeyleri
degerlendirildi ve iki grup arasinda karsilastirildi.

Bulgular: HBS tanili hastalarda kontrol grubuna gore nétrofil degerleri
daha yiiksek ve lenfosit degerleri daha diisiik bulundu (sirasiyla; p=0,01
ve p=0,02). Diger olciilen parametreler iki grup arasinda benzerdi
(p>0,05). NLO hasta grubunda kontrol grubuna gore istatistiksel olarak
anlamli derecede ytiksek bulunurken PLO ve MHO orani 6l¢timlerinde iki
grup arasinda fark yoktu (sirasiyla p=0,01, p=0,47 ve p=0,97).

Sonug: Biz bu ¢alismada HBS tanili hastalarda, sistemik enflamasyona
verilen cevap ile benzer sekilde, nétrofil sayisinda artma, lenfosit
sayisinda azalma ve NLO artma oldugunu gosterdik. Bizim c¢alismamiz
HBS patofizyolojisinde enflamasyonun roll oldugunu desteklemektedir.
Anahtar Kelimeler: Huzursuz Bacaklar sendromu, enflamasyon, nétrofil,
lenfosit, notrofil-lenfosit orani, platelet-lenfosit orani, monosit-ytksek
dansiteli lipoprotein kolesterol orani

Abstract

Objective: Restless Legs syndrome (RLS) is a sleep disorder characterised
by an irresistible urge to move the legs. The pathogenesis of RLS has not
been clearly identified besides some new studies supporting the role
of inflammation. The neutrophil-to-lymphocyte ratio (NLR), platelet-
to-lymphocyte ratio (PLR) and monocyte-to-high-density lipoprotein
cholesterol (HDL) ratio (MHR) have been used as markers of systemic
inflammation recently. In this study, we aimed to investigate the role
of inflammation in the pathogenesis of RLS by determining the levels of
serum inflammatory biomarkers among RLS patients.

Materials and Methods: A total of 102 RLS patients and 51 healthy
volunteers were included in the study. Complete blood count,
C-reactive protein, erythrocyte sedimentation rate, HDL, bilirubin and
uric acid measurements, and NLR, PLR and MHR values were assessed
and compared between the two groups.

Results: RLS patients had higher values of neutrophil counts and lower
values of lymphocyte counts compared to the control group (p=0.01
and p=0.02, respectively). The other parameters measured were similar
for the two groups (all comparisons p>0.05). The NLR was statistically
higher in RLS patients compared to the healthy volunteers, while both
groups did not differ for the PLR and the MHR (p=0.01, p=0.47 and
p=0.97, respectively).

Conclusion: In this study, we demonstrated that RLS patients had high
values of neutrophil counts, low values of lymphocyte counts and high
NLR, which are consistent with the response to systemic inflammation.
Our study supports the role of inflammation in the pathogenesis of RLS.
Keywords: Restless Legs syndrome, inflammation, neutrophil,
lymphocyte, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte
ratio, monocyte-to-high-density lipoprotein cholesterol ratio
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Giris

Huzursuz Bacaklar sendromu (HBS) genellikle rahatsiz edici his ve
uyku bozuklugunun eslik ettigi, bacaklari hareket ettirme ihtiyaci
ile karakterize duyusal-motor bir bozukluktur (1-3). Yakinmalar
aksam saatlerinde belirgin olup, istirahat veya hareketsizlik
durumlarinda ortaya cikar, yurime ve bacaklari hareket ettirme
ile kismi veya tam olarak rahatlama saglanir (2-4). Prevelansi
%5-10 arasinda degismektedir (3,5). Kadinlarda erkeklere gore
iki kat daha fazla oldugu bildirilmistir (3). Hastalarin %60-90’ina
uyku bozuklugu eslik eder (3).

ilk olarak 1945 yilinda Dr. Karl Ekbom tarafindan tariflenen bu
sendromun patofizyolojisi tam olarak aydinlatilamamistir (6).
Santral sinir sisteminde demir diizeyi disukligl, dopaminerjik
aktivite bozuklugu ve genetik gecis patogenezde 6n planda
distnilmekle beraber, giderek artan sayida calismalar
enflamasyonun da rol oynadigini gostermektedir (2-4,7,8).
Sistemik enflamasyonla seyreden romatoid artrit, sistemik lupus
eritematozus, enflamatuvar bagirsak hastaliklari, HIV enfeksiyonu
gibi bazi hastaliklarin HBS ile komorbidite gdstermeleri,
enflamatuvar mekanizmalarin roliinii desteklemektedir (8,9).
Dolagimdaki I6kositler immun sistemin sistemik enflamasyona
yanitinda onemli rol oynarlar. Lenfosit sayisinda azalma ve
notrofil sayisinda artisin enflamatuvar hastaliklarda klinik
tablonun agirhigi ile baglantili oldugu ve nétrofil-lenfosit orani
(NLO) degerinin nétrofil veya lenfosit sayisindaki degisime gore
daha guvenilir bir enfeksiyon gostergesi olarak kullanilabilecegi
belirtilmistir (10,11). Plateletlerin I6kositlerle etkilesim icinde
oldugu, enflamasyonu stimule eden mediyatorlerin salinimini
sagladigi gosterilmistir (12). Eritrosit dagiim genisligi (RDW)
dizeyinin C-reaktif protein (CRP) ve eritrosit sedimentasyon
hizi (ESR) duizeyleri ile pozitif iligki icinde oldugu, monositlerin
pro-enflamatuvar sitokin saliniminda goérev aldigi, yiksek
dansiteli lipoprotein kolesterol (HDL) dizeyindeki artisin anti-
enflamatuvar etkili oldugu, Urik asid ve bilirubin seviyelerinde
yukselmenin ise enflamasyona yol actigi saptanmistir (13-
16). Az sayida calismada sistemik enflamatuvar hastaliklarda
platelet-lenfosit orani (PLO) ve monosit-HDL orani (MHO)
degerlendirilmis, bu degerlerin enflamatuvar gosterge olarak
kullanilabilecegi ve hastalik aktivitesi ve prognoz ile iliskili
olabilecegi dustinulmustur (14,16,17).

Biz bu calismada enflamasyonun HBS patogenezinde rol
oynadigi teorisine dayanarak HBS tanili hastalarda NLO,
PLO, MHO ve CRP, ESR, RDW, ortalama trombosit hacmi
(MPV), bilirubin ve urik asid duzeylerini degerlendirip, saglikh
gondillilerle karsilastirmayi ve enflamasyonun bu sendromun
patogenezindeki roliini belirlemeyi amacladik.

Gere¢ ve Yontemler

Fatih Sultan Mehmet EgJitim ve Arastirma Hastanesi Noroloji
Poliklinigi‘'ne Ocak 2016-Aralik 2019 tarihleri arasinda basvuran
hastalarin dosya kayitlari geriye donik olarak incelendi.
Uluslararasi HBS Calisma Grubu’nun 2014 yilinda giincelledigi
kriterlere gore HBS tanisi ile uyumlu olan hastalar calismaya
dahil edildi (18). HBS tanisi ile izlenen ve en az bir sene diizenli
takibi yapilmig olan 102 hasta ve hastalarla yas ve cinsiyet

olarak uyumlu 51 saglikl gondlli calismaya dahil edildi. Akut
veya kronik enfeksiyon, enflamatuvar hastalik, vaskiler hastalik
veya risk faktorleri, kronik hastalik, kanser, gebelik ve son 6 ay
icinde cerrahi operasyon varlig: tarifleyen hastalar calismadan
dislandi. Tim olgularin; demografik ve klinik 6zellikleri ve de
poliklinik takipleri sirasinda elde edilen laboratuvar bulgulari
degerlendirildi. HBS tanili hastalarin ve saglikli gondllilerin
|6kosit, notrofil, lenfosit, monosit, trombosit, RDW, MPV, CRP,
ESR, HDL, bilirubin ve Urik asid duzeyleri karsilastirildi. Her
iki grubun demir, demir baglama kapasitesi (DBK) ve ferritin
dizeyleri degerlendirildi ve ferritin diizeyi 75 ng/mL'nin altinda
olan olgularin yiizdesi belirlendi.

Mutlak nétrofil sayisinin mutlak lenfosit sayisina bélinmesi
ile NLO, mutlak platelet sayisinin mutlak lenfosit sayisina
boliinmesi ile PLO ve mutlak monosit sayisnin HDL degerine
boltinmesi ile MHO hesaplandi ve elde edilen degerler iki grup
arasinda karsilastirild.

Calisma Fatih Sultan Mehmet Egitim ve Arastirma Hastanesi Etik
Kurulu tarafindan 10.12.2020 tarihinde 2020/156 numarali say!
ile onaylandi.

istatistiksel Analiz

Veri analizinde SPSS 22.0 (Statistical Package for the Social
Sciences for Windows) programi kullanildi. Dagilimin normalligi
Shapiro-Wilk testi kullanilarak incelendi. Tanimlayici istatistikler,
frekans, ylzde, ortalama, standart sapma degerleri ile sunuldu.
Hasta ve kontrol grubu verilerinin karsilagtirimasinda bagimsiz
orneklem t-testi analizi kullanildi. Kategorik verilerin farklihiginin
tespit edilmesi icin ki-kare analizi yapildi. P<0,05 degeri
istatistiksel olarak anlamli kabul edildi.

Bulgular

Calismaya katilan HBS tanili 102 hastanin 71'i (%69,6) kadin,
31'i (%30,4) erkekti. Hastalarin yas ortalamalar 52,9+13,4
(min-maks; 20-80) yil olarak bulundu. Saglikh gonllilerin ise
38'i (%74,5) kadin, 13U (%25,5) erkekti ve yas ortalamalari
51,6£17,5 (min-maks; 20-76) yildi. Hasta ve kontrol grubu
arasinda yas ve cinsiyet acisindan anlamli fark yoktu (sirasiyla
p=0,37 ve p=0,53). Hastalarin ortalama hastalik streleri 5,8+4,7
(min-maks; 1-20) yil olarak tespit edildi.

Tam kan sayimi 6lcimlerini iki grup arasinda karsilastirdigimizda,
hasta grubunda kontrol grubuna kiyasla nétrofil sayisini
yuksek (4,7+1,2 vs 4,0£1,2, p=0,01) lenfosit sayisini ise dustik
(2,2£0,7 vs 2,5+0,7, p=0,02) olarak bulundu. Lékosit, monosit,
hemoglobulin, MCV, trombosit, RDW, MPV degerleri iki grup
arasinda benzerdi (p>0,05). Demir, DBK ve ferritin dlzeyleri
Olcimlerinde de iki grup arasinda fark bulunmadi (p>0,05).
Ferritin dlzeyleri hasta grubunun %78,4’inde, kontrol grubunun
%74,5'inde 75 ng/mL’nin altinda bulundu. Hasta grubunda
daha yuksek olan bu deder istatiksel anlamlihda erisemedi
(p=0,19). CRP duzeyi ol¢ctimleri HBS tanili hastalarda 0,4+0,4
mg/dL, kontrol grubunda 0,2+0,2 mg/dL olarak, ESR dizeyi
Olctimleri ise HBS tanili hastalarda 16,7+9,7 mm/st, kontrol
grubunda 12,5+7,5 mm/st olarak bulundu. Elde edilen degerler
hasta grubunda daha yuksek olmakla beraber istatiksel olarak
anlamli fark saptanmadi (sirastyla p=0,08 ve p=0,10). HDL,
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urik asid, total ve direkt bilirubin dlzeyleri olcimlerinde iki
grup arasinda fark yoktu (p>0,05). Hasta ve kontrol grubunun
laboratuvar verileri Tablo 1’de sunulmaktadir.

NLO hasta grubunda (2,4+£1,4), saglikh gonilli grubuna gore
(1,7£0,9) istatiksel olarak anlaml diizeyde yiksek saptandi
(p=0,01). PLO ve MHO degerleri ise iki grup arasinda benzer
bulundu (sirasiyla p=0,47 ve p=0,97) (Tablo 2). HBS tanili
hastalarda hastalik stresi ve NLO arasinda anlamli iliski
gosterilemedi (p=0,17).

Tartisma

Biz bu calismamizda, HBS tanili hastalarda kontrol grubuna
kiyasla lenfosit diizeylerini daha dustik, notrofil dizeylerini ve
NLO oranini ise daha yiiksek bulduk. Bu sonuglar enflamasyonun
HBS tanili hastalarda rol oynadigi hipotezini desteklemektedir.
Yapilan calismalarda, HBS ile beraberlik gosterdigi bilinen
hastaliklarin %89’unda enflamatuvar ve/veya immunolojik
degisiklikler oldugu belirtilmistir (7). Yakinmalari aralikli olarak

sadece atesin yiiksek oldugu enfeksiy6z dénemlerde tekrarlayan
HBS olgusu tariflenmistir (19). Streptokok, mikoplazma,
borrelia, sitomegalovirts, HIV ve HCV enfeksiyonlarindan sonra
gelisen post-enfeksiyéz HBS olgulari bildirilmistir (7). Kan-beyin
bariyerini asan dopamin antagonisti olan metoklorpramid
ile HBS yakinmalari artarken, bu bariyeri asamayan dopamin
antagonistleri ile yakinmalarda artma gorilmemektedir. Dolayisi
ile HBS santral sinir sistemi hastaligi olarak kabul edilmektedir
(4). Otopsi calismasinda HBS tanili hastalarin substantia
nigra hucrelerinde enflamasyonda anahtar rol oynayan nitrik
oksid (NO) sentezini saglayan NO sentaz enziminde artis
oldugu belirtilmistir (20). Alti hasta ile yapilan bir baska otopsi
calismasinda ise enflamasyonda regulator gorevi olan HIF-Ta
diizeyleri HBS tanili hastalarin substantia nigra hiicrelerinde
yuksek bulunmug ve enflamasyonun hiicresel diizeyde oldugu
gOsterilmistir (21).

Beyin demir eksikligi ve santral sinir sisteminde dopamin
regllasyonundaki bozukluk HBS patofizyolojisindeki en 6nemli
etkenlerdir (3). Ferritin seviyesindeki dusikligin HBS siddeti

Tablo 1. Hasta ve kontrol grubunun laboratuvar verilerinin karsilastiriimasi
Laboratuvar verileri Hasta Kontrol p
(n=102) (n=51)
Ort+SS Min-maks Ort£SS Min-maks

Lokosit (x103/pL) 7,6x1,4 4,2-10,1 7,3%1,6 2,8-11,8 0,19
Notrofil (x103/pL) 4,7+1,2 2,2-8,1 4,0+1,2 2,1-6,7 0,01*
Lenfosit (x103/pL) 2,2+0,7 0,7-4,0 2,5+0,7 0,3-5,3 0,02*
Monosit (x103/puL) 0,5+0,1 0,2-1,0 0,5+0,1 0,2-1,2 0,31
Trombosit (x103/pL) 254,8+63,5 130,0-481,0 248,6+68,4 147,0-466,0 0,58
RDW (%) 14,9+2,2 11,6-23,5 14,8+1,7 12,1-20,4 0,84
MPV (fL) 8,9+1,4 5,7-12,4 8,6%1,9 5,7-18,7 0,31
Hemoglobulin (gr/dL) 12,8+1,7 7,8-17,7 13,241,3 10,3-16,2 0,12
MCV (fL) 86,0+7,1 65,3-99,2 87,1+4,3 75,8-95,6 0,32
Demir (ug/dL) 74,3+32,2 17,0-161,0 68,1£28,2 10,0-124,0 0,40
DBK (ug/dL) 272,5+96,4 107,0-502,0 293,0+82,7 216,0-437,0 0,85
Ferritin (ng/mL) 57,91£54,6 2,0-555,0 56,1145,3 2,8-156,8 0,72
CRP (mg/dL) 0,4+0,4 0,03-3,1 0,2+0,2 0,01-1,5 0,08
ESR (mm/saat) 16,7+9,7 2,0-56,0 12,5¢7,5 2,0-28,0 0,10
HDL (mg/dL) 43,4+11,8 20,0-93,0 45,7+14,2 25,0-93,0 0,40
Total bilirubin (mg/dL) 0,4+0,2 0,1-1,4 0,5+0,2 0,2-1,0 0,85
Direkt bilirubin (mg/dL) 0,1+0,1 0,07-0,6 0,18+0,08 0,07-0,36 0,72
Urik asid (mg/dL) 5,2+1,1 2,7-9,2 4,841,3 3,3-7,5 0,19
SS: Standart sapma, CRP: C-reaktif protein, DBK: Demir baglama kapasitesi, ESR: Eritrosit sedimentasyon hizi, HDL: Yiiksek danisteli lipoprotein kolesterol, MCV:
Ortalama eritrosit hacmi, MPV: Ortalama trombosit hacmi, RDW: Eritrosit dagilim genisligi
Tablo 2. Hasta ve kontrol grubunun NLO, PLO, MHO degerlerinin karsilastiriimasi

Hasta Kontrol p

(n=102) (n=51)

Ort£SS Min-maks Ort+SS Min-maks
NLO 2,4+1,4 0,9-8,4 1,7+0,9 0,6-6,5 0,01*
PLO 126,9+50,1 45,2-317,7 117,0+60,6 52,3-909,0 0,47
MHO 13,1£5,8 3,7-43,0 13,148,5 4,0-47,6 0,97
SS: Standart sapma, NLO: Notrofil-lenfosit orani, PLO: Platelet-lenfosit orani, MHO: Monosit-HDL orani
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ile iligkili oldugu ve ferritin seviyesinin 50-75 pg/L'nin altina
distigunde replasman verilmesinin HBS semptomlarinda
rahatlama sagladigi bildirilmistir (3). HBS ile yapilan bir cok
calismada ferritin duzeyleri hasta grubunda anlamli olarak
disik bulunmustur (8,9,22). Ancak biz calismamizda ferritin
diizeylerini hasta ve kontrol grubu arasinda benzer bulduk.
Hastalarin takip altinda olmalan ve dusutklik saptanmasi
durumunda replasman tedavisi verilmesi bunda etken olabilir.
Yapilan bir bagka calismada ise HBS tanili hastalarda ferritin
dizeyleri NLO ve PLO duzeyleri ile iligkili bulunmustur (9).
Demir dopamin sentezinde hiz kisitlayici enzim olan tirozin
hidroksilazin kofaktorudir (2,4,22). Serumdaki demirin gece
konsantrasyonu giin icindeki diizeyine goére %50-60 daha
disuktur. Geceleri beyin omurilik sivisindaki ferritin seviyelerinin
de anlamli derecede distligu gosterilmistir. Bunlara paralel olarak
dopaminerjik aktivite sabahlari artan ve gece erken saatlerde
azalan bir fluktuasyon gosterir ve HBS tanili hastalarda gértlen
sirkadiyen ritmi aciklayabilir (2,4,23). Hepsidin demir seviyelerini
diizenleyen en 6nemli hormondur. Enflamasyonun hepsidin
dizeyini etkileyerek beyin demir eksikligi yapabilecegi 6ne
strtlmastir. Enflamasyon durumlarinda hepsidin seviyesi artar.
Hepsidin seviyesindeki bu ytlikselme, serum demir diizeyinde
distse yol acar (7). Sistemik demir eksikliginin serebrospinal
sivida da demir eksikligi meydana getirdigi gosterilmistir (7).
Periferik kandaki I0kositler, sistemik enflamasyona yanit
olarak lenfosit sayisini azaltir, nétrofil sayisini artinirlar (11).
Lenfositopeni ve notrofili bakteriyeminin gostergesi olarak
kabul edilmektedirler ve sepsiste klinik tablonun agirhg ile
iliskili bulunmuglardir (10). ilk olarak Zahorec (11) 2001 yilinda
sepsis, sistemik enflamatuvar cevap sendromu ve biyik
cerrahi operasyonlardan sonra artmis notrofil ve azalmig
lenfosit degerlerine dikkat cekmis ve NLO degerinin sistemik
enflamatuvar cevabi belirlemede kullanilabilecegini belirtmistir.
Bakteriyemiyi gostermede lenfositopeninin, CRP duzeyi, I0kosit
sayisi ve notrofil sayisina gore daha givenilir oldugu ancak
NLO diizeyinin de lenfosit diizeyine gére daha givenilir oldugu
bildirilmistir (10). NLO diizeyinin onkolojik hastaliklardan
kardiyovaskdler hastaliklara kadar uzanan genis bir yelpazedeki
sistemik enflamatuvar hastaliklarda prognozu belirlemede
bagimsiz bir faktor olabilecegi yoniinde sonuclar bildirilmektedir
(10). Biz calismamizda, HBS tanili hastalarda noétrofil degerini
yuiksek, lenfosit degerini dusiik ve NLO degerini ylksek bularak bu
sendromun patogenezinde enflamasyonun roliini destekledik.
Tak ve Sengil’lin (9) 62 HBS tanili hasta ile yaptigi ve Sonkaya
ve Ceylan’in (1) 93 HBS tanili hasta ile yaptiklar calismalarda
NLO diizeyleri kontrol grubu ile farkli bulunmamistir. Buna
karsihk, Varim ve ark.'nin (8) 75 HBS tanili hasta ile yaptigi
calismada, lenfosit dizeylerinde fark saptanmazken, notrofil
sayisi ve NLO diizeyleri bizim calismamiza benzer sekilde
kontrol grubuna gore istatiksel olarak anlamli diizeyde yiksek
bulunmus ve bu sendromun enflamasyon ile iliskili olabilecegi
distindlmusgtdr.

Biz calismamizda trombosit, MPV ve PLO degerlerini hasta
ve kontrol grubu arasinda benzer bulduk. Trombositler
enflamasyon, aterogenez ve tromboz arasindaki baglantiyi
saglarlar (24). Endotel ve I6kositlerle etkileserek enflamasyonu

tetikleyen mediyatorlerin saliniminda gorev alirlar (24,25).
Trombosit aktivitesindeki artis, |6kositlere baglanmayi
artirarak, pro-enflamatatuvar I6kosit salinimini tetikler (25).
Bunlara ek olarak plateletler NO sentaz enzimininin temel bir
formunu icerirler. Enflamasyonda 6nemli bir rol oynayan NO
olusumunu saglayan NO sentaz enzimi HBS tanili hastalarda
artmig bulunmustur (12). Ancak HBS tanili hastalarla yapilan iki
calismada, bizim caliimamiza benzer sekilde, platelet duizeyi
Olctimlerinde kontrol grubu ile fark bulunmamistir (8,9). MPV
dizeyleri trombosit aktivasyonunun iyi bir gostergesidir (25).
Enflamasyon durumunda salgilanan akut faz reaktanlari ve
pro-enflamatuvar sitokinlerin kemik iligini baskilayarak, platelet
hacmini kicultebilecegi bildirilmis ve MPV duizeylerinin NLO
ve PLO degerleri ile negatif iligki icinde oldugu gosterilmistir
(26). PLO diizeylerinin ESR ve CRP diizeyleri ile korelasyon
gosterdigi ve sistemik enflamatuvar hastaliklarin prognozu icin
gosterge olabilecegi bildirilmistir (17,26). Patofizyolojisinde
enflamasyonun onemli rol oynadidi kanser hastaliinda ve
kardiyovaskuler hastaliklarda PLO ile hastalik prognozu arasinda
anlamli iliskisi saptanmistir (16,26). Polimiyalji romatika tanili
hastalarda PLO degerinin hastalik aktivitesindeki azalmaya
paralel olarak azaldigi gosterilmistir (17). HBS tanili hastalarda
MPV duizeyini arastiran calismaya rastlayamadik. PLO dizeyi ise
tek bir calismada degerlendirilmis ve kontrol grubu ile benzer
bulunmustur (9).

ESR ve CRP pozitif akut faz reaktanlari arasindadir. Enfeksiyon
veya diger enflamatuvar faktérlerin varliginda ytikselirler ancak
hastaliga 6zgl degillerdir (26). Biz caismamizda CRP ve ESR
degerlerini hasta grubunda kontrol grubuna goére yiksek
bulduk ancak bu yukseklik istatiksel anlamliiga erisemedi. CRP
ve ESR dedgerlerinin akut enflamatuvar durumu gostermesi,
buna karsihk HBS unda kronik enflamatuvar bir durumun olmasi
bekledigimiz anlamli yiiksekligin olmayisini aciklayabilir. Bizim
calismamizdan farkli olarak Olgun Yazar ve ark. (22) 197 HBS
hastasi ile yaptiklari calismada CRP diizeylerini yiiksek bularak
enflamasyonun varligini destekledi. Trotti ve ark. (27) ise 137
HBS tanili hasta ile yaptigi calismada uykuda saatte en az 45
periyodik bacak hareketi olan hastalarda CRP ile degerlendirilen
sistemik enflamasyonun daha belirgin oldugunu belirtti.
Monositler, pro-enflamatuvar ve prooksidant sitokin salinimi
ile enflamasyonda gorev alirlar (14). HDL, anti-enflamatuvar,
antioksidant ve antitrombotik etkilidir. HDL enflamatuvar cevabi
direkt monosit lizerinden etkileyerek engeller (14). HDL monosit
aktivitesiniinhibe ederek, monositlerin makrofajlara dontsimini
engeller. Bu hiicrelerden kolesterolu alarak enflamatuvar cevabi
kisitlar (14). Dolayisiyla bu iki parametrenin birbirine orani olan
MHO’nin sistemik enflamasyonu géstermede kullanilabilecegi
bildirilmistir (14). MHO, sigara kullanimi ve psoryazis gibi bazi
hastaliklarda yiiksek bulunmus, kardiyovaskiler hastaliklarda
tani ve prognozda gosterge olabilecegi bildirilmistir (14,28).
Biz HBS tanili hastalarda MHO degerini arastiran calisma
bulamadik, kendi hastalarimizda ise sonuglari kontrol grubu ile
benzer olarak saptadik.

Son yillarda yapilan calismalarda enflamatuvar hastaliklarda
yukseldigi gosterilen bilirubin, Urik asid ve RDW duzeyleri,
bizim calismamizda HBS tanili hastalarla kontrol grubu arasinda
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farkli bulunmadi. Urik asid, 16kosit aktivasyonunu saglayarak
enflamasyona yol acar ve dUrik asid dizeyi CRP dizeyi ile
baglantii  bulunmustur (16). Enflamasyon aterotrombozun
tim evrelerinde yer alir. Basvuru sirasinda olctlen Urik asid
seviyesinin, koroner kan akimindaki bozulmanin bagimsiz bir
gostergesi oldugu belirtilmistir (16). RDW diizeyi ile CRP ve
ESR dizeyleri arasinda kuvvetli bir baglanti oldugu gosterilmis
ve kalp yetmezlikli hastalarda morbidite ve mortalitenin
glcli ve bagimsiz bir gostergesi oldugu saptanmistir (13).
Patofizyolojisinde enflamasyonun rol oynadigi bir ¢cok calisma
ile desteklenen migren hastalarinda ise RDW duizeyleri atak
sureleri ile baglanti bulunmustur (29). Sik gorilen bir sepsis
komplikasyonu olan hiperbilirubinemi enflamasyonu ve oksidatif
stresi tetikleyebilmektedir (15). Sepsisteki hastalarda ARDS
riskinde artma ve mortalite ile baglantili bulunmustur (15).
Bilirubin ve RDW diizeylerini HBS tanili hastalarda degerlendiren
calismaya rastlamadik. Hemodiyalize giren HBS tanili hastalarda
urik asid seviyelerine bakilmis ancak istatiksel olarak anlamli
yukseklik saptanmamustir (5).

Calismamizda, notrofil sayisi, lenfosit sayisi ve NLO digindaki
diger oOlctigimuz dederlerin  kontrol grubu ile farkh
bulunmamas cesitli etkenlere bagh olabilir. HBS, santral sinir
sistemi hastaligi olarak kabul edilmektedir. HBS tanili hastalarin,
serebrospinal sividaki ferritin dlizeyleri dustk saptanirken, serum
ferritin dlzeyleri kontrol grubu ile farkli bulunmamistir (30).
Bizim periferik kandan ol¢ciim almamiz da benzer sekilde, bazi
parametreler icin hasta grubunda daha yuksek degerler elde
etmememizi aciklayabilir. HBS’deki sirkadiyen ritme paralel
olarak, bu hastalarda serum demir ve beyin omurilik sivisi
ferritin duzeylerinin, gtin icindeki konsantrasyonlarina gore
geceleri daha disuk oldugu gosterilmistir (23). Calismamiza
dahil olan hastalarin kan alma islemlerinin sabah yapilmasi,
iki grup arasinda fark olmayan degerlerde bir diger etken
olabilir. Bunlara ek olarak, hasta sayimizin az olmasi ve 6l¢iilen
parametrelerin cesitli klinik durumlardan kolayca etkilenebilmesi
de, kontrol grubu ile benzer olan sonuglarda rol oynayabilir.
Bakteriyel enfeksiyon varliginda, lenfosit sayisindaki azalma veya
NLO dizeyindeki artisin, enflamasyona yaniti degerlendirmede
en fazla kullanilan ve en cok kabul goéren CRP dizeyindeki
veya |Okosit sayisindaki artisa gore daha gugli gostergeler
oldugu bildirilmistir (10). Dolayisiyla, bizim calismamizda da
oldugu gibi, lenfosit sayisi ve NLO dizeyinin daha oncelikli ve
anlamli bulgu vermesi ve diger faktorlerden daha az etkilenmesi
beklenir.

HBS'nin patofizyolojisi henliz tam olarak aydinlatilamamistir.
Demir eksikligi, dopaminerjik aktivite bozuklugu ve genetik
yaplya ek olarak enflamasyonun da dahil oldugu cok
sayida mekanizmanin rol oynadigi dustinilmektedir. Biz bu
calismamizda, HBS tanili hastalarin serumlarinda notrofil
dizeyini yuksek, lenfosit dizeyini disik ve nétrofil-lenfosit
oranini artmig olarak bulduk. Bizim elde ettigimiz bu degerler
HBS patofizyolojisinde enflamasyonun roliini destekler ve
sendromun patofizyolojisini daha iyi anlamamiza katkida
bulunabilir. Bu calisma ayni zamanda ytiksek notrofil dizeyi,
distk lenfosit dlzeyi ve artmis notrofil-lenfosit oraninin HBS
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tanili hastalarda potansiyel enflamatuvar belirtecler olabilecegini
gOstermistir. Bu tetkikler birinci basamak dahil tim saghk
kuruluslarinda yapilabilen, disiik maliyetli, yaygin kullanilabilen
ve umut vadeden parametrelerdir. Calismamizin en 6nemli
kisithliklari tek merkezli, retrospektif calisma olmasi ve hasta
sayisinin gorece az olmasiydi. HBS’de enflamasyonun roli
heniiz ¢cok az sayida calismada gosterilmistir ve bu konuda
yapilacak prospektif, cok merkezli ve daha fazla hasta sayisini
iceren calismalara ihtiyag vardir.
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Abstract

Objective: This study aimed to determine the factors affecting
sleep quality in the general population during the early phase of the
Coronavirus disease-2019 (COVID-19) pandemic.

Materials and Methods: This was a cross-sectional study and included
595 people who were surveyed online. The data were collected through
the “socio-demographic characteristics form”, “Pittsburgh Sleep Quality
index’” and ““Generalized Anxiety Disorder scale-7"'.

Results: In this study, sleep quality among individuals was found to be
poor, and as the level of generalised anxiety increased, sleep quality
decreased. Sleep quality was found to be poor those living in urban
areas and those with chronic diseases.

Conclusion: The results of the study can be used to develop therapeutic
strategies and implement social policies to support people with sleep
difficulties.

Keywords: COVID-19, sleep quality, GAD-7

0z

Amac: Bu calisma Koronaviriis hastaligi-2019 (COVID-19) salgini erken
donemlerinde genel popiilasyonda uyku kalitesini etkileyen etmenlerin
belirlenmesi amaci ile planlanmistir.

Gere¢ ve Yontem: Bu calisma kesitsel tipte olup “online survey”
(cevrimici anket) ile ulasilan 595 kisi ile tamamlanmistir. Veriler “’sosyo-
demografik 6zellikler formu”, “Pittsburgh Uyku Kalitesi indeksi”, “Yaygin
Anksiyete Bozuklugu 6lcegi-7" ile toplanmustir.

Bulgular: Bu calismada bireylerin uyku kalitesi kotl olup, yaygin anksiyete
diizeyi arttikca uyku kalitesi azalmaktadir. Kentsel bélgede yasayanlarda
ve kronik hastaligi olanlarda uyku kalitesi kot bulunmustur.

Sonug: Sonuglar, bu sirecte uyku glicligl ceken bireyleri desteklemek
icin terapotik stratejilerin gelistirilmesi ve sosyal politikalarin uygulanmasi
icin kullanilabilir.

Anahtar Kelimeler: COVID-19, uyku kalitesi, GAD-7

Introduction

In December 2019, a disease began to spread rapidly after a new
Coronavirus disease-2019 (COVID-19) was revealed leading to
a highly contagious Severe Acute Respiratory syndrome (SARS-
CoV-2) in Wuhan, China. On March 11t%, 2020, the World
Health Organization declared COVID-19 as a pandemic (1) and
as of February 19%, 2021, 110,430.962 deaths were detected
worldwide. In Turkey, a total of 2,616.600 COVID-19 cases

were confirmed and 27.821 individuals died from the disease
2).

Human-to-human transmission of the virus was confirmed
after the first COVID-19 case in December 2019 and during
this process, it was determined that asymptomatic individuals
could also transmit COVID-19 virus. Rules and restrictions
such as staying at home and isolating oneself, washing hands
frequently with soap and wearing masks in public areas
mandatorily, were started to be imposed in order to reduce
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contact as much as possible. All these restrictions completely
changed the daily lives of individuals. Not leaving home unless
necessary, continuing the education of school-age children at
home, reducing social interaction, being unable to go to work
and working from home or not continuing to work, working for
more hours under stressful conditions, protecting the health of
oneself and the individuals around caused stress, anxiety and
sleep problems in individuals (3).

The number of deaths due to COVID-19 is still increasing, and
the spread of the virus has not been fully controlled yet. The
socio-economic impacts of COVID-19 have emerged, and it
is unknown how long it will last. While the studies on COVID-
19 continue, there are also uncertainties (4). In addition, it is
known that anxiety of individuals under quarantine increases in
case of uncertainty (5,6).

During epidemics, individuals often experience various
psychological difficulties such as collective fear, panic and
phobia (7). In studies examining the psychological effect of
previous pandemics (e.g. SARS), 35% of individuals recovering
from SARS reported moderate to severe depression and/or
anxiety (8). When the COVID-19 pandemic was compared with
SARS based on the current findings, the effect of COVID-19 was
found to be greater, and to continue in the future (9). COVID-
19 anxiety has four main grounds: body, important individuals,
uncertainty and action/inaction (10). Therefore, studies were
started to be conducted all over the world in order to determine
the effect of COVID-19 on the psychological state of individuals.
Anxiety is a feeling of fear and worry that is difficult to define.
This feeling may be accompanied by certain sensations in the
body (11). Generalized anxiety disorder (GAD) is characterized
by unrealistic, excessive anxiety about living conditions that is
not proportional to actual problems (12). Fear, anxiety, GAD
and depression of individuals were found to increase during
the COVID-19 pandemic, as studies showed (13,14). In their
study conducted with 451 individuals, Citak and Pekdemir (14)
stated that anxiety was very high in Turkish society. Ekiz et al.
(15) stated that the level of anxiety in the society due to COVID-
19 was moderate. During COVID-19, mental health problems
affected not only society but also healthcare professionals (16).
Enough sleep is very important to cope with anxiety. However,
it is known that individuals’ sleep patterns are disrupted during
stressful periods such as epidemics (17,18). Lauriola et al.
(19) stated that intolerance to uncertainty and anxiety was
associated with personal sleep problems. In ltaly, it was stated
that insomnia, sleep loss and poor sleep quality emerged in the
individuals who had to stay home during COVID-19 pandemic
(20). A web-based survey (n=603) in China found 18.1% of
the respondents reported poor sleep quality during the COVID-
19 outbreak (21). In addition, the sleep quality of healthcare
professionals, was found to be worse. In another study,
individuals with sleep disorders were found to experience more
cardiovascular events (22). Therefore, it is important to evaluate
the sleep quality of individuals living in the society and other
affecting factors during the COVID-19 pandemic.

When the studies conducted in Turkey are examined, it is seen
that the number of the studies conducted on sleep and the

factors affecting sleep during COVID-19 pandemic is limited,
and there is no study conducted in the Eastern Anatolian Region
of Turkey. Therefore, this study was carried out.

Materials and Methods

Aim: This study was planned to determine the factors affecting
sleep quality in the general population during the early phase
of the COVID-19 pandemic.

Research type: This is a cross-sectional study.

Research sample: Snowball sampling method was used for
the sample selection in the study. In snowball sampling, one
of the units belonging to the universe is contacted first. With
the help of the contacted unit, the second unit is reached,
and the third unit is reached with the help of the second unit.
In this way, the sample is grown like rolling a snowball (23).
For this purpose, individuals were reached, and data were
collected through online applications (WhatsApp) (24). A web
address was used to provide detailed information about the
survey, to avoid resampling and to check the internet protocol
address. Individuals, who met the inclusion criteria in sample
selection, were included in the study. The inclusion criteria in
the study were determined as living in the Eastern Anatolian
Region, being at 18 to 65 years of age, being literate and
willing to participate in the study. In line with these criteria,
595 individuals, who could be reached within three months as
of May 6, 2020, constituted the sample of the study.

Data collection tools: ‘““Socio-demographic characteristics
form”, “Pittsburgh Sleep Quality index (PSQI)"” and ““GAD
scale-7"" were used in the study.

Socio-demographic characteristics form: Socio-demographic
characteristics consist of variables such as age, gender,
occupation, marital status, the number of individuals they live
with, the presence of chronic diseases, the hours spent outside,
the presence of a healthcare professional relative, whether the
measures taken against COVID-19 are sufficient or not.

PSQI: PSQI was developed by Buysse et al. and adapted into
Turkish by Agargiin and Kara (25) PSQIl is a 19-article self-
report scale that evaluates sleep quality and disorder within
the last one month. It consists of 24 questions, 19 of them are
self-report questions, 5 of them are questions to be answered
by the spouse or roommate (26). The scored 19 questions of
the scale consist of 7 components. These are subjective sleep
quality, sleep latency, sleep duration, sleep efficiency, sleep
disturbance, use of sleep medication and daytime dysfunction.
Each component is evaluated with a score of 0 to 3. The total
score of 7 components gives the total score of the scale. The
total score ranges between 0-21. A total score greater than 5
indicates “poor sleep quality”’.

Generalized anxiety disorder-7: GAD-7 is a short self-report
test that evaluates GAD and was developed according to DSM-
IV-TR criteria by Spitzer et al. (27). The GAD-7 scale measures
GAD according to DSM IVTR criteria. GAD-7 is a Self-assessment
scale (28). The four (0-3) point Likert-type scale (0=not at all,
1=several days, 2=more than half the days, 3=nearly every day)
measures the 7 items of GAD-7. The score that can be obtained
from the scale is between 0 and 21 (28).
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Scale scores: 0-4 was evaluated as mild anxiety, 5-9 moderate,
10-14 high and 15-21 severe. The cut-off value of 8 for the
GAD-7 total score was determined as the threshold value for
the possible GAD diagnosis. The Cronbach’s alpha reliability
coefficient of the scale for this study was calculated as 0.93.
Data collection: Due to the pandemic period experienced in
our country and in the world, the data were collected online
in order to prevent the transmission. For this purpose, social
media platforms such as Facebook and Instagram and online
applications such as WhatsApp were used. The access link of
the online survey prepared for data collection was sent to the
participants, and the individuals were asked to answer the
question forms.

Statistical Analysis

SPSS 23 (IL, Chicago, USA) was used for the descriptive statistics
in the study, and AMOS 23 statistical programs was used for
the structural equation modelling. The obtained data were first
examined in terms of extreme data, and necessary corrections
were made. Then, the normal distribution features of the data
set were examined, and it was observed that it provided the
normal distribution.

Ethical issues: This study was carried out in accordance with the
principles of Helsinki Declaration. Before the study, permission
was obtained from the Ethics Committee of the Faculty of Health
Sciences (date: May 6™, 2020 and issue: 818295502.903/29)
and the Ministry of Health. The confidentiality of the data to be

used in the study was guaranteed. The purpose and importance
of the study were explained to all individuals participating in the
study, and the study was completed after their written consents
were obtained.

Results

66.4% of the individuals participating in the study were female,
71.2% were single, 91.2% were university graduates, 90.9%
had social security, 54.3% had a regular job, 12.1% had chronic
diseases, 66.9% lived in the city, 18.4% never consumed
caffeine, 76.3% were smokers, and 13.3% consumed alcohol.
The mean age of the sample was calculated as 27.9+7.1, and
the number of individuals in the household as 3.8+1.9 (Table 1).
The mean PSQI of the sample was calculated as 13.6+2.860,
and the mean GAD-7 score as 7.4+5.551 (Table 2). The mean
GAD-7 score of 42.7% of the individuals participating in the
study was above 8.

The measurement model of the 7-component structure of PSQI
was examined with the first-level CFA, and it was found that this
structure had sufficient significant values in explaining the sleep
quality of the sample. When the values regarding the model were
examined, although the factor loads of the components of “sleep
duration”, “sleep efficiency’” and ‘““use of sleep medication”
were below 0.50, the other components were found to have a
value above 0.50. Besides, the components were found to have
significant standardized regression coefficients and p values to

Table 1. Some descriptive characteristics of the sample (n=595)

Variable Parameter N % Variable Parameter n %
Gender Place of residence
Female 395 66.4 Village 40 6.7
Male 200 33.6 District 141 23.7
Marital status Province 414 66.9
Single 428 71.9 Caffeine consumption
Married 167 28.1 Never 109 18.4
Educational level A few times in a month 60 10.1
Primary school 8 0.2 Once a week 125 21.0
Secondary school 51 8.6 A few times in a week 132 22.2
University 536 91.2 Once a day 169 28.4
Health insurance Smoking
Yes 541 90.9 User 141 23.7
No 54 9.1 Non-user 454 76.3
Regular job Alcohol
Yes 323 54.3 User 79 133
No 272 45.7 Non-user 516 86.7
Chronic disease
Yes 72 12.1
No 523 87.9
Mean sD
Age 27.9 7.1
Number of people in the house 3.8 1.9

SD: Standard deviation
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explain the implicit variable of sleep quality (subjective sleep
quality=0.776 and p<0.001, sleep latency=0.544 and p<0.001,
sleep duration=0.275 and p<0.001, sleep efficiency=0.180 and
p<0.05, sleep disturbance=0.520 and p<0.001, use of sleep
medication=0.218 and p<0.001, daytime dysfunction=0.637
and p<0.001). In addition, when the fit indices of the model
were examined, all statistics were found to be within the
acceptable limits (CMIN/DF=1.39, GFI=0.99, CFI=0.99,
NFI=0.97, TLI=0.98, CFI=0.99 and RMSEA=0.02) (Figure 1).

The structure of the GAD-7 scale, which consists of a single
dimension and 7 items, was tested with the first-level single
factor CFA, and the maximum likelihood calculation method
was used. The factor loads of the scale items ranged between
0.76 and 0.83, and the fit indices of the scale were examined
by including all items in the original of the scale in the analysis.
According to the results, the fit indices in the GAD-7 scale were
determined as %?=37.58, x*/df =2.891, NFI=0.99, TLI=0.99,
CFI=0.99, GFI=0.98, AGFI=0.96, RMSEA=0.05, RMR=0.01. It
was determined that the goodness of fit values obtained as a
result of the first-level CFA showed perfect fit with the proposed
one-factor structure of the model. These results showed that
the data obtained from the study were compatible with the
predicted theoretical structure of the GAD-7 scale (Figure 1).

In order to estimate the factors affecting sleep quality, an
initial structural equation model was established, and the
goodness of fit values of this model were examined. Variables
such as age, gender, marital status, number of people in the
household, educational status, regular job, place of residence,
health insurance, smoking status, alcohol use status, caffeine

Table 2. The mean of PSQI and GAD-7 scores

Scales n Min Max X Stn.

PsSQl 6 21 13.6 2.860
595 - - - -

GAD-7 0 21 7.4 5.551

PSQI: Pittsburgh Sleep Quality index, GAD-7: Generalized anxiety disorder-7
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DaytimeDysfunction

consumption, presence of chronic disease and GAD-7 scale
mean score belonging to the sample were added to the
model. When the goodness of fit values of the model were
examined (x>=1311.14, yx?/df=4.45, NFI=0.74, TLI=0.76,
CFI=0.79, GFI=0.85, AGFI=0.82, RMSEA=0.08, RMR=0.27),
it was observed that the values were not at the desired level
(Figure 2). Therefore, the standardized regression coefficients
of the model were examined in order to obtain a better model.
When the standardized regression weights of the variables
included in the initial estimation model and the significance
of their contribution to the model were examined, the
variables of ““age”, ‘“gender”, ““marital status”, ‘““number of
individuals in the household”, “educational level”, “‘regular
job”, “health insurance”, “smoking and alcohol use” and
““caffeine consumption’” did not show a significant relationship
with the model (p>0.05). In addition, the goodness of fit
values of the initial structural model as a whole were not at an
acceptable level. Therefore, in order to obtain a model with
higher goodness of fit values or to increase the fit of the model
to the data set, parameters that did not show a significant
relationship with the model were removed from the analysis,
and a new structural model was created (Table 3).

When the revised model estimating the factors affecting
sleep quality and the goodness of fit values were examined,
goodness of fit values of the model were found to be at
acceptable levels (x*=198.61, x?/df=1.986, NFI=0.95, TLI=0.97,
CFI=0.97, GFI=0.96, AGFI=0.95, RMSEA=0.04, RMR=0.03), and
the final version of the model was created. It was determined
that parameters of “GAD-7" (t=14.279, p<0.000), “place of
residence’ (t=-3.065, p<0.05) and “chronic disease” (t=-2.023,
p<0.05) included in the model, were found to have a significant
effect on sleep quality (Figure 3). GAD-7 scale, one of the
parameters of the revised model estimating sleep quality, was
determined as a variable that had a significant effect on sleep
quality. According to this result, as the GAD levels of individuals
increased, their sleep quality decreased. The contribution of
the GAD-7 parameter to the model was calculated as 72%.
The sleep quality of individuals living in rural areas was found

61
[cAD1]|[cAD2]|[cAD3] [GAD4| [GAD5| [cADS| [GAD7|

Figure 1. Path diagram of the PSQI and GAD-7 measurement model

PSQI: Pittsburgh Sleep Quality index, GAD: Generalized anxiety disorder
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be lower than those without chronic disease. According to this
model, it was determined that the variables that were included
in the model and had significant standardized regression

to be higher than those living in central residential areas. The
presence of chronic disease was identified as another factor

affecting sleep quality. According to the model obtained, the
sleep quality of individuals with chronic disease was found to coefficients could explain 54% of sleep quality (Figure 3).
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Figure 2. Initial structural equation model predicting factors affecting sleep quality
PSQI: Pittsburgh Sleep Quality index, GAD: Generalized anxiety disorder
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Figure 3. Revised model predicting the factors affecting sleep quality
PSQI: Pittsburgh Sleep Quality index, GAD: Generalized anxiety disorder
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Table 3. Regression weights of the initial model that describe factors affecting sleep quality
Parameter Implicit Standardized Significance
structure regression weight
Age <--- PSQl 0.008 0.870
Gender <--- PSQl -0.050 0.227
Marital status <--- PSQl 0.030 0.518
Number of people in the house <--- PSQl 0.034 0.423
Educational level Lomm PSQI 0.009 0.828
Regular job <--- PSQl -0.101 0.051
Place of residence <--- PSQI -0.114 <0.004
Health insurance <--- PSQl 0.067 0.095
Smoking <--- PSQl -0.079 0.075
Alcohol use <--- PSQl -0.026 0.540
Caffeine consumption <--- PSQI 0.027 0.494
Presence of chronic disease Lemm PSQl -0.084 <0.034
GAD-7 <--- PSQl 0.714 <0.000
PSQI: Pittsburgh Sleep Quality index, GAD-7: Generalized anxiety disorder-7

Discussion

Studies revealed that during the COVID-19 pandemic, the sleep
quality of individuals in the society was negatively affected
to varying degrees. In this study, it was observed that sleep
quality of the individuals was poor. In their study, Xiao et al.
(30) found that individuals had sleep problems during 14-day
self-isolation process in China, while Yu et al. (29) stated that
during the COVID-19 pandemic, insomnia was at the rate
of 29.9% in individuals in Hubei, China. Stanton et al. (31)
determined that 40.7% of individuals had a negative change in
their sleep quality. In their study, Cellini et al. (20) stated that
in the second week of the obligation to stay at home, the sleep-
wake cycle of individuals changed, they went to bed late and
woke up late, stayed more in bed, and sleep quality of 52.4% of
them was affected. In their study, Gualano et al. (32) stated that
42.2% of individuals experienced sleep problems, and 17.4%
experienced severe insomnia. These results support our study.

As the GAD-7 score increased, sleep quality decreased, and
moderate anxiety was detected. In their study conducted
before COVID-19 pandemic, Lauriola et al. (19) stated that
anxiety was associated with the severity of insomnia, rather
than sleep quality. In the same study, it was stated that trait
anxiety and depression were strong predictors of insomnia
severity and sleep quality. Similarly, in the studies conducted
after the COVID-19 pandemic emerged, a relationship was
found between anxiety and sleep quality, and as anxiety
increased, sleep quality was affected (20,21,33). As COVID-19
is currently a disease that still negatively affects public health,
the anxiety level of individuals living in the society increases. In
this study, 42.4% of the individuals were found to have high
anxiety level. In the studies conducted, anxiety was found as
6.33-37.7% (34-36). Wang stated that anxiety was 70.78% in
individuals under quarantine due to COVID-19 (37). Compared
to other studies, it is seen that the rate of anxiety is higher in this
study. Although immediate measures were taken after the first

COVID-19 case in Turkey, the uncertainty and unpredictability
regarding the disease and its treatment as well as death news
reflected on media in other countries might have led to increase
in anxiety levels.

Although studies evaluating the sleep quality of women during
COVID-19 pandemic are limited, many studies have found that
women’s anxiety is high (32,38-40). In their study, Liu et al.
(33) stated that during COVID-19 pandemic, the severity of
symptoms was higher in women. Varshney et al. (41) found
that physiological symptoms were at a higher level in women,
and women were more psychologically affected. Gerhold (42)
stated that in the German population, women were more
concerned about COVID-19. In their study conducted in
Turkey, Ozdin and Bayrak Ozdin (13) stated that women had
higher levels of depression and anxiety. Wang et al. (43) stated
that male gender was not predictive of sleep quality during
the COVID-19 outbreak. In this study, there was no difference
between males and females in terms of sleep quality. During
the COVID-19 pandemic, children, who went to school under
normal conditions, were forced to stay at home, education in
schools began to be continued at home by means of EBA TV,
individuals had to carry out their works from home, women'’s
social activities were affected, the workload of women, who
were already primarily responsible for housework in the society,
increased.

The number of studies conducted on how sleep quality is
affected by age groups during COVID-19 is limited. Wang
et al. (43) stated that sleep of individuals over the age of 35
was affected. It is seen that studies compared age variable
with anxiety rather than comparing it with sleep during the
COVID-19 pandemic. In studies conducted in countries such as
Spain and Germany, it was determined that the anxiety level
was higher in the elderly (42,44). In countries such as China,
England, Australia and India, it was found that young individuals
were more psychologically affected during COVID-19, and
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these individuals had a higher level of anxiety (4,21,31,39,41).
Determining that the elderly were more affected by this virus
may have led to an increase in the anxiety of the elderly in these
countries. In this study, no relationship was found between age
level and sleep quality during the COVID-19 outbreak. It can
be explained by the fact that this study was conducted with
individuals under 65 years old.

Wang et al. (43) found low sleep quality in married couples in a
study also including healthcare professionals. Voitsidis et al. (38)
stated that there was an indirect relationship between loneliness
and sleep. Stanton et al. (31) stated that depression, anxiety
and stress levels were significantly higher in those who did not
have a relationship. In this study, sleep quality does not differ
according to marital status.

In this study, sleep quality was not affected by working status.
Similarly, Ozdin and Bayrak Ozdin (13) revealed that post-
pandemic working status did not affect anxiety, depression and
health anxiety. Gualano et al. (32) stated that those who had
economic difficulties had more sleep problems. Hacimusalar
et al. (40) stated that those whose income decreased after the
pandemic had high anxiety levels. In the report published on
June 15%, 2020, ILO stated that 55 million homeworkers were
significantly affected by COVID-19 (45). Reasons such as having
to stay at home during the pandemic, the implementation
of the rules of social distancing, travel restrictions, reduction
of working hours caused some of the business sectors to be
affected more, and many people were affected in Turkey.

The sleep quality of individuals living in villages was found to
be significantly higher than those living in towns and cities in
this study. In a study conducted in Turkey, it was determined
that anxiety of those living in metropolitan cities were lower
than those living outside metropolitan cities (40). Ozdin and
Bayrak Ozdin (13) stated that depression was more common
in those living in urban areas. During this process, the fact that
individuals living in the city had to stay at home may have
caused a decrease in the exposure to sunlight and affected the
quality of sleep. In addition, reasons such as less internet use in
village life, maintaining social distance more easily, more use of
sunlight and presence of other works outside home may have
led to better sleep quality.

Wang et al. (43) found sleep quality of those with comorbidities
to be lower. Stanton et al. (31) stated that those with chronic
diseases had high levels of depression, anxiety and stress. Ozdin
and Ozdin (13) stated that the health anxiety score was higher
in those with chronic diseases. Varshney et al. (41) stated that
those with chronic diseases were more affected psychologically.
In this study, the sleep quality of those with chronic diseases
was adversely affected. Individuals with chronic diseases may
have been more affected by the severity of the disease.

Study Limitations

Insomnia is an important health problem. The studies related to
insomnia and affecting factors during the COVID-19 pandemic
are limited, and the fact that no study was conducted in
the east of Turkey, is the strength of our study. In addition,
the limitations of the study are as follows: the data were not
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collected face-to-face, were self-reported and were limited to
only the individuals reached online. Secondly, these data were
obtained cross-sectionally, the data of the study belong only to
a certain time. In addition, objective methods were not used to
evaluate sleep quality and anxiety. Therefore, the data cannot
be generalized.

Conclusion

Anxiety and sleep disturbance are problems that can be easily
evaluated by health care professionals and for which measures
can be taken in the early period. This study is important in
terms of providing feedback to mental health professionals
and individuals living in the society and the requirement for
continuous and more comprehensive evaluations in the society
during the COVID-19 pandemic. Moreover, it has become
clear that health and social service providers should be on
alert in terms of the symptoms that define anxiety and sleep
disturbance in individuals, and in this direction, psychological
support providers should be strengthened.
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Abstract

Objective: This study aims to evaluate the effects of melatonin
supplementation on the physical and physiological performance
following total night sleep deprivation in trained young males.
Materials and Methods: Ten trained young males (23.4+1.71 years,
23.96+1.63 kg/m?) participated in four sessions (sessions 1 and 2,
nightly habitual sleep; sessions 3 and 4, total night sleep deprivation).
Then, using the double-blind design, subjects were divided into two
groups of who took melatonin supplement (10 mg) and placebo,
respectively. The subjects were tested by the implementation of the
sleep protocol. Then, they consumed the supplement and waited for
30-45 min for secondary measurements. In each measurement, physical
and physiological performances were evaluated.

Results: Total night sleep deprivation application resulted in a
significant decrease in the salivary level of melatonin and impairment
in static and dynamic balance, auditory reaction time, jump, upper
body, lower body and handgrip strength performance (p<0.05). The
melatonin supplementation significantly decreased the salivary level of
the melatonin (p<0.05). The supplementation significantly improved
the static and dynamic balance, but it significantly impaired the
auditory reaction time (p<0.05). The melatonin supplementation also
significantly decreased the heart rate (HR) and systolic and diastolic
blood pressure (p<0.05).

Conclusion: The melatonin supplementation following total night sleep
deprivation increased the salivary level of melatonin and reduced HR
and blood pressure. Additionally, for athletes whose balance is the main
factor of their success, melatonin may be beneficial following total night
sleep deprivation.

Keywords: Ergogenic aids, sleep, performance, lactate, melatonin

0Oz

Amac: Bu calismada, egitimli gen¢ erkeklerde toplam gece uyku
yoksunlugunu takiben melatonin destedinin fiziksel ve fizyolojik
performans lzerindeki etkilerinin degerlendirilmesi amaclandi.

Gereg ve Yontem: On egitimli geng erkek (23,4+1,71 yas, 23,96+1,63
kg/m?) dort gruba (1. ve 2. gruplar: Gece ahsilmis uyku, 3. ve 4.
gruplar: Toplam gece uyku yoksunlugu) katildi. Daha sonra, cift kor
tasarim kullanilarak, denekler iki melatonin takviyesi (10 mg) ve plasebo
grubuna ayrildi. Denekler, uyku protokoliiniin uygulanmasiyla test
edildi. Daha sonra takviyeyi tiikettiler ve sekonder dlciimler icin 30 ila
45 dakika beklediler. Her olciimde fiziksel ve fizyolojik performanslar
degerlendirildi.

Bulgular: Toplam gece uyku yoksunlugu uygulamasi, melatonin
tukdrik dizeyinde anlamli bir distise ve statik ve dinamik denge,
isitsel reaksiyon suresi, sicrama, Ust vicut, alt viicut ve el kavrama giici
performansinda bozulma ile sonuglandi (p<0,05). Melatonin takviyesi,
melatoninin tiikriik seviyesini onemli ol¢tide dustirdi (p<0,05). Statik
ve dinamik denge anlamli olarak diizelti, ancak isitsel reaksiyon suresi
takviye ile 6nemli 6lclide bozuldu (p<0,05). Sistolik ve diyastolik kan
basincinin yani sira kalp hizi (KH) melatonin takviyesi ile 6nemli dlctide
disus gosterdi (p<0,05).

Sonug: Toplam gece uykusu yoksunlugunu takiben melatonin takviyesi,
melatoninin tiikriik seviyesini artirdi ve KH ve kan basincini dustirdd. Ek
olarak, dengesi basarilarinin ana faktoru olan sporcular icin melatonin,
toplam gece uyku yoksunlugunu takiben faydal olabilir.

Anahtar Kelimeler: Ergojenik yardimcilar, uyku, performans, laktat,
melatonin
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Introduction

Melatonin (MEL) is a hormone secreted from the pineal gland
during the night and has a significant role in the sleeping/
awakening cycle. MEL is associated with memory and regulates
memory formation by affecting hippocampal neurons (1). Also,
a possible relationship between MEL secreted from the pineal
gland and exercise was expressed in some studies. With regard
to this supplement in the field of sport, it is shown that the
exercise could be beneficial.

Some other studies suggest that the exogenous MEL
supplementation has ergogenic aid effects and may improve
athletic performance, whereas the MEL supplementation can
also have sleep aid because of its depressive effects on the
central nervous system (2,3). In addition, sleep deprivation (SD)
affects the secretion of the MEL.

Sufficient sleep has a significant role in the biological functions
of the body (4), and is one of the most important indicators that
could help athletes to achieve peak performance. Since sleep
has a direct relationship and interaction with performance,
there is a need for improved sleep strategy, which is essential
for better competition (5,6).

Also, a piece of evidence confirmed this relationship and
demonstrated that SD has negative effects on the athlete’s
performance (7). SD is the condition of having insufficient sleep
(8). This problem generally occurs due to the jet lag, anxiety,
stress, hotel bed, and noisy environment during the night
before the competitions (7,9). Therefore, these issues negatively
influence the quality of the recommended 9 to10-hr sleep for
athletes (7). Besides the above reasons, competition time is
also one of the main reasons for SD. So that at the Rio 2016
Olympic Games, some competitions (swimming, beach volley,
and track and field) were started at abnormal times (10 p.m.
and midnight, based on the local time).

Apart from this, television interviews and doping tests are also
some reasons for SD. All of these factors lead to SD and poor
performance (10). In this regard, Martin and et al. (11) studied
the diurnal variation of vertical perception and postural control
after sleep and concluded that SD could have a negative effect
on the balance and subsequent fall. Pallesen et al. (12) after
investigating the effects of SD on soccer skills found that soccer
skill is negatively affected by SD. In addition, after depriving the
subjects of sleep, Reilley and Piercy (13) performed research
on weight-lifting performance and observed that submaximal
lifting tasks are worsened with SD.

The safe dose of supplementation has potential ability to
modulate physical and physiological dysfunction associated
with SD, but there is no available evidence about the effect of
MEL on the physical and physiological performance following
total night sleep deprivation (TSD). Therefore, this study was
designed to determine whether the effects of the ergogenic
aids of MEL could affect physical and physiological dysfunction
due to TSD. On this basis and according to the literature, we
hypothesized that MEL supplementation could affect physical
and physiological performance following TSD in trained young
males. For this purpose, we evaluated the effects of TSD on
physical and physiological performance in trained young males.
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In addition, we analyzed the effects of MEL supplementation on
physical and physiological dysfunction due to TSD.

Materials and Methods

Participants and anthropometric measurements

Ten trained young males (age: 23.4+1.71 yr., height: 176+6.42
cm, weight: 74.28+6.69 kg, body fat: 13.4£2.75%, body mass
index: 23.96+1.63 kg/m?) from the University of Guilan (Faculty
of Physical Education and Sport Sciences) with a history of
regular training in the recent year (at least 3-4 days per week for
an average of 2-hr training in a day) participated in the present
study. The data, which are reported in Table 1, show the
characteristics of the participants. Before the beginning of the
research, all subjects were given information about experiment
steps and probable risks, and the written consents were
obtained from them. Finally, they were selected by applying
entry/exit criteria:

* They were young, healthy, and practiced men.

* Although they were self-reported subjects, they were selected
by medical examinations.

* They were non-smokers, did not consume caffeine or alcoholic
beverages (which could enhance or compromise wakefulness),
did not consume foodstuffs (which are effective in MEL
hormone).

Before the assessments, the study protocol was approved by the
ethical committee of Guilan University of Medical Sciences (IR.
GUMS.REC.1397.137) and met the ethical standards.

Experiments and protocol

One week before the experiment, participants were familiarized
with the experimental procedures to minimize the learning
effect during the implementation of the protocol, and the initial
measurements were done on the same day.

The participants were studied in four sessions as follows:
Sessions 1 and 2 (n=10): all participants had nightly habitual
sleep (NS) (11-12 p.m. slept and 7-8 a.m. woke up) and were
divided into placebo (PLA) and MEL group by crossover and
double-blind designs.

Sessions 3 and 4: all attended subjects were TSD and divided
into PLA and MEL group by crossover and double-blind designs.
The experiment was performed in four sessions, and subjects
were allowed to make a one-week recovery period between
sessions. In each session, they were either asleep or deprived of
sleep, and after implementing the sleep protocol, subjects were
given a pre-test before taking the supplement. Then MEL was
consumed (10 mg) by participants. After that, we waited for 30

Table 1. Characteristics of participants (n=10)
Variable Mean * SD
Age (yr) 23.4+1.71
Height (cm) 176+6.42
Body weight (kg) 74.28+6.69
Body fat (%) 13.4+£2.75
BMI (kg.m%) 23.96+1.63
BMI: Body Mass index, SD: Standard deviation
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to 45-min, and pre-test tests were repeated as a post-test phase
[Running-based Anaerobic Sprint test (RAST) was only in the
post-test]. The exact timing of the protocol in various stages is
explained in Table 2.

All experiments and laboratory conditions as well as the room
conditions (place of sleep control) were the same (temperature:
22 °C-24 °C and illumination: 150-200 lux). In addition, when
the subjects were deprived of sleep, they were allowed to read
books, listen to music, or talk to each other, but they were not
allowed to eat food or use caffeine or stimulants, but they were
allowed to drink water.

Moreover, the mentioned items and conditions of the subjects
were constantly controlled by the researcher. Participants in
this study were students, and during the implementation of the
research protocol, they ate similar nutrition from the university

Table 2. Timetable depicting designated times for each step of the
protocol
Time (hours) Sessions
8:00 a.m Breakfast
1:00 p.m Lunch
9:00 p.m Dinner
11:00 p.m-12:00 a.m to Sessions 1, 2: NS and sessions 3, 4:
7:00-8:00 a.m TSD
8:15a.m Breakfast
9:30 a.m Pre-test saliva
9:35a.m Warm-up
Pre-test (respectively):
HR
Blood pressure
Static balance
Dynamic balance
9:45-11:00 a.m ART
HG
Strength
Jump strength
Upper body strength
Lower body strength
11:00 a.m Supplement
Post-test (Respectively):
HR
Blood pressure
Static balance
Dynamic balance
11:30-11:45 a.m to ART
12:30-12:45 p.m HG
Strength
Jump strength
Upper body strength
Lower body strength
RAST
12:38-12:53 p.m (8 minute .
after the RAST test) Post-test saliva
NS: Nightly habitual sleep, TSD: Total night sleep deprivation, HR: Heart rate,
ART: Auditory reaction time, HG: Handgrip, RAST: Running-based Anaerobic
Sprint test

restaurant with an average of 2929.0+111.10 kcal (27.5£2.91%
of energy from fat, 16.0+2.21% protein, and 56.5+2.17%
carbohydrates). Also, the subjects maintained regular physical
activity during the sessions’ intervals and avoided intense
activity 48 hours before the experiment sessions; and all
recommendations and instructions for physical activity, sleep,
and diet were always reviewed.

The test items in this experiment were as follows:

e Jump strength by vertical jump test (Sargent jump) and by the
Versus Tonic vertical jump machine (JPN PROD),

e Upper body, lower body, and handgrip (HG) strength,
respectively by the bench press, squat, and Saehan digital hand
dynamometer (KOR PROD),

e Static and dynamic balance by standing stork test and stability
platform machine,

e Auditory reaction time (ART) by the reaction time machine
(USA PROD),

e Arterial blood pressure by the Sphygmomanometer; heart rate
(HR) and RAST were only considered in post-test and with the
aim of affecting on lactate secretion,

e Salivary level of MEL was evaluated by the kits of IBL (GER
PROD) company (intra-assay coefficients of variation of 6.1-
10.8% and inter-assay coefficients of variation of 7.6-13.0%),

e Salivary level of lactate was evaluated by the kits of
ZellBio GmbH (GER PROD) company (intra-assay coefficients
of variation of <3.8% and inter-assay coefficients of variation
of <4.2%),

It is necessary to mention that the MEL hormone was evaluated
by enzyme-linked immunosorbent assay (USA PROD: Biotech
company model ELX 800) and lactate by Colorimetric method.

Statistical Analysis

The Shapiro-Wilk test was used to evaluate the normality of the
data. Sessions data are presented as the mean and standard
deviation. Data across intervention and all of the test sessions
were analyzed by using two-way repeated measures ANOVA. A
value of p<0.05 for all statistical analysis was considered.

Results

Melatonin

TSD led to a reduction in the level of MEL. By supplementation,
a significant increasing difference was found between the pre-
test and post-test of the TSD (p=0.002) and NS (p=0.002)
sessions, while there was no significant difference between the
pre-test and post-test of the TSD (p=0.248) and NS (p=0.258)
sessions in the PLA (Figure 1).

Lactate

TSD had no effect on the level of lactate. Lactate in both
NS (p=0.048) and TSD (p=0.032) sessions increased by
supplementation. It is also increased in both TSD (p=0.003)
and NS (p=0.025) sessions of the PLA (Figure 2).

Heart rate

TSD had no effect on HR. There was a significant decreasing
difference in HR after supplementation in the NS (p=0.049)
and TSD (p=0.047) sessions; however, there was no significant
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Figure 2. Changes in the salivary level of lactate
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difference between pre-test and post-test in the TSD (p=0.714)
and NS (p=0.570) sessions in the PLA (Table 3).

Blood pressure

TSD had no effect on diastolic blood pressure (DBP) and
systolic blood pressure (SBP). There was a significant decreasing
difference in DBP after supplementation in the NS (p=0.020)
and TSD (p=0.003) sessions; however, there was no significant
difference between pre-test and post-test in the TSD (p=0.460)
and NS (p=0.052) sessions in the PLA (Table 3).

Also, there was a significant decreasing difference in SBP after
supplementation in the NS (p=0.001) and TSD (p=0.0001)
sessions; however, there was no significant difference between
pre-test and post-test of TSD (p=0.602) and NS (p=0.108)
sessions in the PLA (Table 3).

Strength

TSD led to a reduction in upper body strength, lower body
strength, HG strength, and jump strength. There was no
significant difference in the pre-test and post-test of the
upper body strength (p=0.343), lower body strength (p=1.0),
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HG strength (p=0.273), and jump strength (p=0.893) by
supplementation and NS conditions. Also, these results for
upper body strength (p=0.279), lower body strength (p=0.726),
HG strength (p=0.642), and jump strength (p=0.898) in the
TSD condition are consistent with the results of NS condition. In
addition, there was no significant difference in the PLA in both
TSD and NS conditions (p>0.05) (Table 3).

Balance

TSD led to a reduction in static and dynamic balance. Changes
in the static and dynamic balance showed that a significant
difference was found between pre-test and post-test by
supplementation in the NS (p=0.003) and TSD (p=0.0001)
sessions in the dynamic balance. In addition, similar changes
were observed in both NS (p=0.002) and TSD (p=0.004)
sessions in static balance, also balance time increased by
supplementation. In the PLA, there was no significant difference
in pre-test and post-test of dynamic balance in both TSD
(p=0.493) and NS (p=0.798) conditions. Also, for static balance,
in both TSD (p=0.291) and NS (p=0.871) conditions, the results
were not significant (Table 3).

Auditory reaction time

TSD led to a reduction in ART. Changes in ART showed that by
supplementation, there was a significant difference between the
pre-test and post-test of the NS (p=0.006) and TSD (p=0.047)
sessions, and ART was negatively affected by supplementation.
However, there was no significant difference between the pre-
test and post-test of the TSD (p=0.656) and NS (p=0.803)
sessions in the PLA (Table 3).

Discussion

Acute SD is common among modern societies (14), and in this
case, there is no exception for elite athletes. Such deprivations
could affect some physical and physiological functions of the
body (5). Therefore, modulating the negative effects can be
very important. In our research, acute TSD in some variables
such as balance led to a negative effect, and in some other
variables such as strength led to a neutral effect.

So, with the goal of impressing these effects, we used the
MEL supplementation, which had an effect on physical and
physiological performance based on some studies (10,11,15,16).
Moreover, at least in terms of our measurements, the MEL
supplementation could have a positive effect on some variables.
In line with the observations of other researches, we aimed to
measure the negative effects of TSD, and then our goal was
to evaluate the effects of the MEL supplementation on these
effects.

Sleep has several biological pathways, from the neural cortical
circuits to the heart (17,18). In two states of sleep and
awakening, there are some changes in the biological functions
of the body, such as HR, arterial blood pressure, temperature,
hormonal secretion, and immune function. The correction of
the cardiovascular conditions seriously occurs during sleep
and should be considered as a strong, bidirectional, and
interconnection link between the cardiovascular system and
sleep. Consequently, cardiovascular diseases could lead to sleep
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Table 3. The statistical results of physical and physiological performance in condition with TSD and NS in both groups MEL and PLA (mean
+ SD)
Variable Sleep Pla Mel
Pre-test Post-test Pre-test Post-test
X NS 60.20+5.75 61.80+5.51 63.20£11.52 56.30+4.16*
HR (beat/min)
TSD 62.30+£5.92 62.70+6.09 63.10+5.50 59.00+7.08%
NS 76.5£6.25 79.0+5.67 76.0+7.74 69.2+6.89*
DBP (mmg)
TSD 80.3+5.35 81.0+£5.16 80+5.27 72.5+5.89%
NS 117.0+7.88 121.5+6.25 121.0+5.67 110+£6.23*
SBP (mmg)
TSD 120.7+4.0 121.5+5.29 123.0+5.86 111.0£6.99%
ART (s) NS 0.53£0.19 0.55£0.16 0.53£0.09 1.02+0.43*
s
TSD 1.16£0.53 1.09+0.43 1.09+0.47 1.52+0.60°
. NS 8.39+2.89 8.12+0.88 8.57+2.39 11.02+2.30*
Dynamic balance (s)
TSD 5.13£1.07 5.43£1.03 5.35£1.07 8.41+0.97°
. NS 9.96+2.47 9.87+3.28 10.19+2.97 12.18+2.41*
Static balance (s)
TSD 6.83£0.81 6.38+£0.86 8.02£1.85 9.92+2.35%
NS 40.0+6.66 40.2+5.69 39.7+7.60 39.8+7.77
Jump strength (cm)
TSD 33.746.34 33.7£7.51 34.9+8.92 35.1+7.32
HG (kg) NS 47.1+7.20 46.7+7.64 46.9+7.03 46.4+7.39
J TSD 41.6+6.09 41.4+6.05 41.8+7.03 41.6+7.38
NS 78.0£12.29 77.5£12.74 78.0+£13.16 78.0+£12.51
Squat (kg)
TSD 66.01£9.94 67.5£10.34 66.5£11.79 67.0£10.59
NS 65.5+14.03 66.5+15.64 66.5+15.64 67.0+£15.12
Bench press (kg)
TSD 60.0£15.27 59.5£14.42 59.5£14.23 58.0£13.16
X NS - 532.3+£127.89 - 514.3+£136.07
Anaerobic peak power (watts)
TSD - 484.4+80.24 - 487.61£89.40
Anaerobic minimum power NS - 273.6+89.13 - 263.5+65.58
(watts) TSD - 278.0£75.78 - 289.7+80.53
NS - 388.1£109.29 - 376.8+96.77
Average power (watts)
TSD - 392.3+61.12 - 373.7+86.78
NS - 6.92+2.92 - 6.6313.32
Fatigue index (watts/sec)
TSD - 5.54+2.09 - 5.19+1.85
*: Significant difference between pre-test and post-test on the MEL and PLA group NS (p<0.05), *: Significant difference between pre-test and post-test on the MEL and
PLA group TSD (p<0.05), SD: Standard deviation, PLA: Placebo, MEL: Melatonin, NS: Nightly habitual sleep, TSD: Total night sleep deprivation, HR: Heart rate, DBP:
Diastolic blood pressure, SBP: Systolic blood pressure, ART: Auditory reaction time, HG: Handgrip

disorders, and also sleep problems could cause cardiovascular
disorders (19).

According to the results of this study, there was no significant
difference in HR, SBP, and DBP between session 1 with 3 and 4;
and between session 2 with 3 and 4 (see section 2.2). In a study
that examined the effects of SD on neural circulatory control,
the results of the HR were consistent with our results (20). In
addition, Sforza et al. (21) found similar results to our findings
in examining the effects of SD.

In contrast, some contradictory results were also observed
(20,22). After examining all sections of these studies, we
concluded that there is a substantial difference between
the subjects’ features/fitness. However, aside from this vast
difference, we had some limitations. We did not measure the
variables of catecholamines, sympathetic and parasympathetic

system as well as the renin-angiotensin system. And also the
time of TSD was one of the most critical factors, which led to
these differences. In the present study, the effects of TSD were
lower than other studies, and this is probably due to the fact
that the SD time in the present study was lower. Moreover, this
could suggest that in the future, other possible researches in
this issue/topic may result in different TSD times.

In our study, HR is decreased by supplementation. Also, blood
pressure showed a significant decrease by the supplementation.
Therefore, the MEL supplementation in TSD conditions affects
blood pressure, but this impact seems to be more effective on
SBP rather than DBP. This result of our research is similar to
the studies of Paulis and Simko (15), Cagnacci et al. (23), and
Atkinson et al. (24) that examined the effects of this supplement
or the relationship of this hormone with HR and blood pressure
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(15,23,24). Moreover, it even has been reported that a natural
drop in blood pressure overnight may be due to an increase in
MEL concentration (25).

It should be noted that MEL affects cardiac contractility (26).
Also, MEL receptors have been discovered in the heart and
have shown that MEL could reduce HR (27). Decrease of HR
is associated with an increase in epithelial vasodilation and
an increase in the susceptibility to N-synthase inhibitors. This
hypothesis is confirmed by observing an increase in systolic
Ca*2 in endothelial cells that can lead to an increase in NO
production by increasing the activity of NO-synthase, increasing
the amount of cyclic GMP, and reducing the extracellular Ca*2
cells of the smooth muscle that is followed by vasodilation.
N-acetylcysteine antioxidant reduces blood pressure, HR, and
concentration of catecholamines at levels that are similar to
MEL. However, reducing HR and blood pressure and improving
baroreflex is associated with improved antioxidant capacity
after MEL consumption. This antioxidant property of MEL
shows the ability to reduce its sympathetic tone. MEL affects
the cardiovascular system and is found in the blood vessels of
melatonergic receptors. MEL reduces the contraction of the
aortic ring by inhibiting phospholipase C on MT receptors
(melatonergic receptors), or blocked alpha adrenoceptor.
With regard to the mechanical performance of blood pressure,
cardiac output, and peripheral resistance, MEL mechanism on
blood pressure is similar to the HR as mentioned later (28).

By conforming to Souissi et al. (29) study, salivary lactate
was not affected by TSD, and this is probably due to low
TSD time. Supplementation could not cope with increasing
lactate. Moreover, lactate significantly increased after RAST in
all sessions, which is inconsistent with the results of Kaya et al.
(30) study. This inconsistency could be due to the dosage and
duration of consumption as well as the different subjects in the
research. In addition, the short-term use of supplementation in
this study is considerable, and thus researchers can examine the
long-term effects in the future.

Our study showed that the response time for ART was disturbed
because of TSD, which is consistent with the findings of
Lingenfelser et al. (31) and Caldwell et al. (32), and it has
been proven that psychological and mood-related behaviors
can be much more affected (33). It is likely that the study
of psychological effects on performance could also be an
interesting research topic in the future.

In the case of SD, two factors can affect the psychological
performance, especially the ART, the first factor is fatigue,
and the second one is the initial awakening or the lack of
paradoxical sleep. In this study, deprivation of sleep was acute,
so the second factor has a greater effect. This type of sleep
increases at the end of the night and is very important in the
coordination of the circadian system (34). The frontal lobe of
the brain is highly responsive to sleep (35), and with regard to
the tasks of the frontal lobe that has special importance in the
psychological acts (36), then as a result of acute TSD, response
to the stimulus is compromised.

Subsequently, it was found that the supplement had a negative
effect on ART, and recent reports also pointed out that
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consumption of MEL decreases temperature and processing
of the body (37,38), and as a result, due to the features of
the hypothermia hormone, the processing speed of the brain
decreases. However, controlling body temperature is one of
the limitations of this research. In the future, researchers may
investigate the effects of the MEL hypothermia on the ART.

In this study, the dynamic and static balance has been disturbed
by TSD, similar to some other studies. However, there is some
inconsistency with the results of some other researches. And SD
time is the main reason for this inconsistency.

With prolonged SD, negative effects on balance will increase.
However, there were also researchers who said that being
awake during the night would slow down the processing
speed of visual inputs during postural control, and the same
researchers demonstrated that fatigue mentally referred to the
loss of balance due to 24-hr SD (39).

Probably the loss of balance, in the long-term deprivation, is
related to the fatigue, which is better to be investigated in the
future regarding the effect of the TSD time on the balance, and
factors that affect the balance.

However, in our study, the balance was improved by
supplementation, which is consistent with the result of the
Kamoun et al. (2) study, but has a contrast with the result of
Fraschini et al. (16) research. The cause of the contradiction
could refer to the supplementation time and supplementation
distance to the test.

Regarding MEL, balance, and the reason for consensus, in the
outer region of the molecular layer of the cerebellum, there is a
known receptor, and it seems that there is a high density of MEL
receptors. As it was reported, the effect of MEL on the vestibular
reflexes may be mediated by cerebellum receptors (16).
Regarding strength and Jump strength, this study showed that
TSD could disrupt these variables; however, this result is in
contrast to the results of other researchers. They observed that
following acute SD, there is no negative effect on the strength
and Jump strength (24,40). In our research, the subjects
were trained males, but in their researches, participants were
athletes. Therefore, the level of the subjects’ fitness could be
the main reason for this contrast. Probably due to the level of
the physical fitness of trained males, compared to athletes, they
could not cope with the effects of TSD.

Of course, the number of participated subjects in the study
is important and can have significant effects on the research
outcome. Therefore, the study of TSD effects at different levels
of fitness can be an important research challenge in the future.
There was no significant change in strength and Jump strength
with supplementation. It is known that MEL mediates two
objecting responses in vascular smooth muscle cells that is a
concentration-dependent procedure. MEL at low concentrations
enhances contractions, although it should be noted that it has a
negative effect on higher concentrations (25).

However, MEL prevents the increase of body temperature
and its beneficial effects over the course of the day due to
the hypothermic property, and also, body temperature does
not increase throughout the day and cannot be considered
as a warm-up. And consequently, MEL prevents the increase
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of muscle viscosity, and also it reduces the velocity of nerve
conduction as well as a range of motions. As a result, strength
performance does not improve (38).

Similar to some reports, the salivary level of MEL was decreased
by TSD. Therefore, there is always a relationship between sleep
and secretion of MEL (9).

Conclusion

The present study indicates that MEL reduces cardiovascular
responses in TSD situations, and MEL has a useful effect in the
sports that balance is a major factor. However, it should be
noted that ART delayed, so athletes who need vigilant body
should be conscious about using it. In the next research, we will
focus on the effects of different doses at different times of day
or night with various measured variables.
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Abstract

Objective: This study aimed to analyse respiratory parameters in
polysomnography, mean nocturnal pulse oxyhaemoglobin saturation
(mean nocturnal SpO,), minimum SpO,, total sleep time with <90%
oxyhaemoglobin saturation (TST90), Oxygen Desaturation index (ODI),
apnoea duration, Sleep Arousal index in obstructive sleep apnoea (OSA)
and their relationship with Apnoea-hypopnea index (AHI), Body Mass
index (BMI), age and gender.

Materials and Methods: A total of 1.000 patients diagnosed with
OSA using polysomnography between January 2018 and January 2019
were investigated retrospectively. All subjects underwent one night
of laboratory-based polysomnography and were then classified in the
polysomnography report as mild, moderate or severe OSA according
to the AHI values.

Results: A significant relationship between AHI and BMI, the male
gender and age (p<0.01) was noted. A strong negative correlation
between mean nocturnal SpO, and TST90 was also recorded. In all the
oxymetric parameters, ODI was found to have a strong relationship
with AHI. To distinguish between patients with and without apnoea, the
mean nocturnal SpO, cut-off point was found to be 93.6%.
Conclusion: A unit increase of BMI increases the OSA risk by 1.5 times
and being male increases OSA risk by 7.6 times. Ageing is also associated
with higher AHI. A mean nocturnal oxygen saturation of <93.6% is
important in detecting apnoea in patients.

Keywords: Obstructive sleep apnoea, polysomnography, Body Mass
index, males, oxygen

0z

Amac: Bu calismanin amaci, polisomnografideki solunum parametrelerini
(ortalama noktlrnal nabiz oksihemoglobin satlirasyonu (SpO,),
minimum SpO,, toplam uyku siresinde %90 altinda oksihemoglobin
sattirasyonu (TST90), Oksijen Desatiirasyon indeksi (ODI), apne sresi,
Uyku Uyarilma indeksi) analiz ederek bu parametrelerin Apne-hipopne
indeksi (AHI), Viicut Kitle indeksi (VKi), yas ve cinsiyet ile iligkisini
arastirmaktir.

Gere¢ ve Yontem: Ocak 2019 ve Ocak 2019 tarihleri arasinda
polisomnografi ile tani alan 1,000 obstriktif uyku apnesi (OUA) hastasi
retrospektif olarak incelendi. Tim hastalara bir gece laboratuvar
temelli polisomnografi yapildi. Polisomnografi raporunda hastalar AHi
degerlerine gore hafif, orta ve siddetli OUA olarak siniflandirild.
Bulgular: AHI ve VKI, erkek cinsiyet ve yas arasinda anlamli bir iligki
vardi (p<0,01). Ortalama noktiirnal SpO, ve TST90 arasinda gugli bir
negatif korelasyon vardi. Tiim oksimetrik parametreler icinde ODI’nin
AHi ile glclu bir iliskisi oldugu bulunmustur. Apnesi olan hastalari apne
olmayan hastalardan ayirmak icin ortalama noktirnal SpO, degeri icin
kesim (cut-off) noktasi %93,6 olarak bulundu.

Sonug: VKi'nin 1 birim artigi obstriiktif uyku apne riskini 1,5 kat
artinir, erkek olmak OSA riskini 7,6 kat artirir. Yaslanma yiiksek AHI ile
iliskilidir. Polisomnografi icin basvuranlarda ortalama nokttirnal oksijen
satlirasyonunun %93,6’sinin altinda olmasi apne hastalarini saptamada
onemlidir.

Anahtar Kelimeler: Obstriiktif uyku apnesi, polisomnografi, Viicut Kitle
indeksi, erkekler, oksijen

Introduction

Obstructive sleep apnea (OSA) is a disorder that is characterized
by obstructive apneas, hypopneas, and/or respiratory effort-
related arousals caused by repetitive collapse of the upper
airway during sleep. OSA is the most common sleep-related
breathing disorder.

OSA has a prevalence of no less than 2-4% of adults and

is therefore frequently seen (1). 3.1-7.5% of men, and 2.1-
4.5% of women have the disorder according to a number of
epidemiological studies (2-8). Respiration ceases periodically
during sleeping, leading to the signs and symptoms of the
disorder and accounting for its sequelae, e.g. a heightened risk
profile for circulatory disease. There are associations between
OSA and numerous other conditions, such as high blood
pressure, diabetes mellitus, obesity, gastroesophageal reflux,
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impotence, depression, and elevated levels of cardiovascular
and cerebrovascular morbidity and mortality (9). Likewise
in the study of Senel et al. (10) it was seen that metabolic
syndrome components were clustered in OSA patients,
therefore they should be followed closely and given high
priority. Consequently, suspecting and diagnosing OSA is a key
clinical imperative.

OSA prevalence appears to be increasing and may relate to the
increasing rates of obesity or the increased detection rates of
OSA. OSA severity varies with age, gender, and upper airway
area (11). However, when we look at the literature the change
in risk is variable. On the other hand, the prognosis for OSA
could be improved by evaluating the major factors affecting
OSA and treating OSA patients according to epidemiological
characteristics and anatomical structures, but in our country
the sleep medicine area is new and the studies with large
patient populations from our country are few in number. The
development of new techniques can provide additional data,
but it is important to carefully analyze and apply the data
to make an accurate diagnosis and plan the most effective
treatment of the disease.

We aim to study 1.000 patients from our country investigating
the risk factors of OSA and how much they add to the
severity of the disease, analyze the respiratory parameters in
the polysomnography (mean nocturnal pulse oxyhemoglobin
saturation (mean nocturnal SpO,), minimum SpO,, total
sleep time with oxyhemoglobin saturation <90% (TST90),
Oxygen Desaturation index (ODI), apnea duration, and the
Sleep Arousal index in OSA and their relationship with AHI,
BMI, age and gender. We also we wanted to analyze all of the
parameters to find one that could enable clinicians to predict
OSA in patients admitted for polysomnography. In order to
form a prediction model to screen patients who have high risk
of OSA, we used cut-off values for patients with an AHI below
5 and patients with an AHI over 5. This predictive information
relating SpO, to AHI could be used for screening or home-based
testing of patients with complaints related to sleep disordered
breathing or in phenotyping OSA.

Materials and Methods

Thousand OSA patients diagnosed with polysomnography
between January 2018 and January 2019 were investigated
retrospectively in this study. All the patients with a clinical
indication for OSA were recruited. The study was approved by
the local ethic commission. All subjects underwent one night
of laboratory based polysomnography. All the recordings were
made on a Grass-Comet Plus polysomnograph. The patients
were classified according to the Apnea-hypopnea index (AHI)
values in the polysomnography report. In accordance with
the World Health Organization classification of OSA, patients
with AHI<5 were considered as no/minimal OSA, AHI=5-15
as mild OSA, patients with AHI=16-30 as moderate OSA and
patients with AH>30 were classed as severe OSA (12). The
BMI of the patients were classified as BMI<18.5 kg/m? as
underweight, 18.5-24.9 kg/m? as normal weight, 25-29.9 kg/
m? as overweight, 30-34.9 kg/m? as 1% degree obese, 35-39.9
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kg/m? as 2" degree obese, and a BMI>40 kg/m? as 3™ degree
obese. The ages of the patients were classified as 0-18, 18-65
and 65 and above.

Statistical Analysis

SPSS version 21 and Medicalc 19.1.3 packet programmes were
used for the data analysis. Normality control of continuous
variables were performed by the Shapiro Wilk test. Parametric
methods were used since the variables were compatible
with normal distribution. Student’s t-test was used for the
comparison of the mean of two independent groups, One-
Way Analysis of Variance and the Tukey post-hoc tests were
used for comparison of the mean of two groups. Pearson
correlation coefficients were calculated in the linear relationship
between two continuous variables. The effects of BMI, age and
gender on AHI and mean nocturnal SpO, were examined with
univariate and multiple linear regression analysis. ROC analysis
was used to determine mean nocturnal SpO, cut-off point for
AHI<5 and AHI>5 patients. The statistical significance level was
taken as 0.05.

Results

Two hundred thirty seven female and 763 male patients
participated in the study and the mean age of the patients was
45.174£11.91. The demographic distribution of the patients are
given in Table 1. The mean values of AHI, mean nocturnal SpO,,
minimum SpO,, ODI, TST90, apnea duration and sleep arousal
index are given in Table 2.

There was a statistically significant difference between AHI
and mean nocturnal SpO, values of underweight, normal,
overweight, 1%, 2" and 3 degree obese groups (p<0.001).
The p values of the differences between the groups (pairwise
comparison) are given in Table 3. There was a statistically
significant difference between AHI and the mean nocturnal
SpO, values of age groups 0-18, 18-65 and 65 and above
(p<0.001) (Table 4). There was a significant difference between

Table 1. The demographic distribution of patients

Mean + SD n (%) Min-max
Age 45.17£11.91 5-80
0-18 12 (1.2%) -
18-65 953 (95.3%) -
65 and above 35 (3.5%) -
Gender
Female 237 (23.7%) -
Male 763 (76.3%) -
BMI 28.98+5.04 17.3-58
Underweight 3 (0.3%) -
Normal 188 (18.8%) -
Overweight 426 (42.6%) -
1t degree obese 260 (26.0%) -
2 degree obese 84 (8.4%) -
3 degree obese 39 (3.9%) -
SD: Standard deviation, BMI: Body Mass index
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males and females in terms of AHI (p<0.001), but this difference
was not observed in mean nocturnal SpO, (Table 5). According
to OSA classification of patients, there was a statistically
significant difference between the mean nocturnal SpO,, apnea
duration and sleep arousal index values of simple snoring, and
mild, moderate and severe OSAS patients (p<0.001) (Table 6).
There was a very weak positive linear relationship between age

Table 2. Mean values of AHI, mean nocturnal SpO,, minimum SpO,,
ODI, TST90, apnea duration and Sleep Arousal index

Mean £ SD n (%) | Min-max
AHI 28.22+25.97 0.1-128.2
Mean nocturnal SpO, 93.42+2.65 66.8-98.3
Minimum SpO, 78.96+9.29 50-95
ODI 13.27+17.63 0-165.7
TST90 13.64+20.46 0-99.5
Apnea duration 23.78+8.05 0-60
Sleep Arousal index 0.53+1.52 0-29

SD: Standard deviation, AHI: Apnoea-hypopnea index, ODI: Oxygen

Desaturation index

and AHI, ODI and SAT90. There was a weak negative linear
relation between age, SpO,, and minimum SpO,. We did
not find a direct relationship with age and apnea duration or
arousal. We found a weak positive linear relationship between
BMI, AHI and ODI. There was a weak positive linear relationship
between BMI and SaO,, minimum SaO,, and apnea duration.
We did not find a linear correlation between BMI and arousal
(Table 7).

In the univariate analysis, BMI, age and gender were effective
on SpO, but when evaluated together considering their
combined interactions it was seen in multiple linear regression
analysis that they were all effective on SpO,.

In univariate analysis, 1 unit increase in BMI lead to an increase
of 1.538 units in AHI. One unit increase of age caused an
increase of 0.404 units in AHI. Being male caused an increase of
7.571 units in AHL In multiple analysis, while one unit of BMI
and age caused a 1.467 and 0.378 units increase, respectively,
being male caused an increase of 9.949 units (Table 8).

In the univariate analysis, 1 unit increase in AHI lead to a 1.147
units decrease in the mean nocturnal SpO,. Also 1 unit decrease
in age caused a 0.05 decrease in the mean nocturnal SpO.,.

comparisons

Table 3. AHI and mean nocturnal SpO, values of underweight, normal, overweight, 1, 2 and 3™ degree obese groups and pairwise

BMI Underweight | Normal Overweight | 1*tdegree 2" degree 3rddegree
obese obese obese
Mean + SD Mean + SD Mean £ SD Mean £ SD Mean + SD Mean + SD Pairwise
(min-max) (min-max) (min-max) (min-max) (min-max) (min-max) P comparison
2-3 (p<0.001)
2-4 (p<0.001)
2-5 (p<0.001)
AHI 30.73+25.67 | 15.58+18.61 | 25.23+23.40 | 35.28+26.68 45.34+30.91 | 37.57+30.92 <0.001 2-6 (p<0.001)
(1.7-50.4) (0.1-89.2) (0.1-104.8) (0.2-110.1) (0.4-128.2) (0.7-105.6) 3-4 (p<0.001)
3-5 (p<0.0071)
3-6 (p=0.033)
4-5 (p=0.014)
2-4 (p<0.001)
2-5 (p<0.001)
nMoecat:rnaI 94.23+1.77 | 94.30£2.20 |93.74+2.14 |92.88+3.16 | 92.11+2.39 |91.97+4.05 <0.001 ii Egzg'ggg
$pO, (92.2-95.4) (76.8-98.3) (79.1-97.9) (66.8-98.2) (85.2-97.9) (74.7-95.8) 3-5 (p<0.001)
3-6 (p=0.001)
SD: Standard deviation, AHI: Apnoea-hypopnea index, BMI: Body Mass index
Table 4. AHI and the mean nocturnal SpO, values of age groups 0-18, 18-65 and 65 and above
Age 0-18 18-65 65 and above
Mean + SD Mean * SD Mean * SD P Pairwise comparison
(min-max) (min-max) (min-max)
0.008 1-2 (p=0.014)
AHI 7.10+13.43 (0.2-48.8) 28.28+26.09 (0.1-128.2) 33.81+22.55 (1.3-74.4) 1-3 (p=0.006)
<0.001 1-2 (p<0.00T1)
Sao, 96.34+1.20 (93.8-97.6) 93.43+2.66 (66.8-98.3) 92.13+1.87 (86.9-94.7) ’ 1-3 (p<0.00T1)
2-3 (p=0.012)

SD: Standard deviation, AHI: Apnoea-hypopnea index
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There was no significant difference in being male in terms of

mean nocturnal SpO, (Table 8).

When we

calculated

the

relationships
polysomnography parameters with the pearson correlation

between

the

coefficient analysis, we found a negative strong linear correlation

between mean nocturnal SpO, and the TST90 (r=0.836,

p<0.001). There was also a positive strong linear relationship
between AHI and ODI (r=0.781, p<0.001) (Table 9).

Table 5. AHI and mean nocturnal SpO, values of males and females

Male Female
Mean + SD Mean + SD p
(min-max) (min-max)
30.01+£26.48 22.44+23.39
AHI <0.001
(0.1-128.2) (0.1-103.2)
+ +
Mean nocturnal SpO, (9636388- _92852;) (9734575 _9?333 0.391

Student’s t-test, SD: Standard deviation, AHI: Apnoea-hypopnea index

Table 6. The mean nocturnal SpO,, apnea duration and sleep arousal index values of simple snoring, mild, moderate and severe OSAS patients

OSA No/minimal Mild Moderate Severe
Mean * SD Mean * SD Mean £ SD Mean * SD P Pairwise
(min-max) (min-max) (min-max) (min-max) comparison
Mean 1-3 (p=0.005)
nocturnal 94.65+1.67 (88.6-98.3) | 94.16+1.82 (86.3-98.2) | 93.82+1.69 (85-97.6) | 92.05+3.29 (66.8-97) | <0.001 1-4 (p<0.001)
SpoO, 2-4 (p<0.001)
1-2 (p=0.002)
gspaet?on 23.73+11.66 (0-60) 21.08+6.17 (0-48.9) | 22.98£7.22 (0-42.4) |26.1246.52 (12.6-58.3) | <0.001 ;3 Egzgzggi’;
3-4 (p<0.001)
Sleep Arousal 1-4 (p<0.001)
index 0.20+0.56 (0-3.9) 0.41+0.99 (0-6.6) 0.42+0.96 (0-6) 0.86+2.19 (0-29) <0.001 | 2-4 (p<0.001)
3-4 (p<0.001)
SD: Standard deviation, OSA: Obstructive sleep apnea
Table 7. The linear relations of age and BMI with AHI, SpO,, minimum SpO,, apnea duration and arousal
AHI Spo, Minimum SpO, OoDI SAT 90 Apnea Arousal
duration
Age r 0.185 -0.226 -0.205 0.135 0.155 -0.007 0.056
p <0.001 <0.001 <0.001 <0.001 <0.001 0.832 0.078
BMI r 0.298 -0.279 -0.241 0.265 0.254 -0.117 0.024
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.450
Pearson Correlation Coefficient, BMI: Body Mass index, AHI: Apnoea-hypopnea index, ODI: Oxygen Desaturation index
Table 8. The univariate and multipl linear regression analysis of AHI, SpO,, BMI, age and gender
Univariate Multiple
B P R? B p R?
AHI
BMI 1.538 <0.001 0.089 1.467 <0.001
Age 0.404 <0.001 0.034 0.378 <0.001 0.136
Gender (male) 7.571 <0.001 0.015 9.494 <0.001
Spo,
BMI -0.147 0.016 0.078 -0.136 <0.001 -
Age -0.050 0.007 0.051 -0.046 <0.001 0.120
Gender (male) -0.169 0.391 0.001 -0.386 0.039 -

p: Linear regression, dependent variable in model 1:

AHI, dependent variable in model2: SpO,, BMI:

Body Mass index, AHI: Apnoea-hypopnea index
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According to AHI classification there was a statistically significant
difference between the mean nocturnal SpO, of AHI<5 and
AHI>5 (p<0.001) (Table 10). To detect the cut-off point
we analyzed the data by using ROC analysis. The cut-off
point of mean nocturnal SpO, was determined as 93.6 to
distinguish apneic and non-apneic patients (p<0.001) (Table
11). According to this value, SpO,’s success in distinguishing
those with snoring (mild, moderate and severe) was 52.35%,
and the normal separation success rate was 77.08% (Figure 1).

Discussion

When we look at the literature, several clinical risk factors are
associated with OSA; including age, the male gender and
BMI. However, how much these factors effect OSA risk is not
clear. The prevalence of OSA increases from young adulthood
through the sixth to seventh decade, then it appears to plateau
(13). 95.3% of our patients were between 18-65 years of age.
There was a statistically significant difference between AHI and
age. In addition, there was a significant difference between the
mean nocturnal SpO, and age, but this was a weak negative
linear relationship (r=-0.226, p<0.001).

According to Fietze et al.’s (14) study, the prevalence of OSA
increases with age for both men and women, but women are

Table 9. The relation of SpO,, minimum SpO,, ODI, SAT 90, apnea
duration, arousal with AHI and SpO,
AHI SpoO,
$p0 r -0.470 -
% p <0.001 -
. r -0.482 0.566
Minimum SpO,
p <0.001 <0.001
r 0.781 -0.533
ODI
p <0.001 <0.001
r 0.537 -0.836
SAT90
p <0.001 <0.001
. r 0.198 -0.108
Apne duration
p <0.001 0.001
r 0.170 -0.087
Arousal
p <0.001 0.006
Pearson correlation coefficient, AHI: Apnoea-hypopnea index, ODI: Oxygen
Desaturation index

diagnosed with OSA at a later age than men. Also Fietze et
al. (14) reported that gender, age, Body Mass index (BMI),
waist-to-hip ratio, snoring, alcohol consumption (for women
only) and cardiovascular diseases were positively associated
with obstructive sleep apnea, but daytime sleepiness was not.
Diabetes, hypertension and metabolic syndrome were positively
associated with severe OSA. According to their study the clinical
values of the female population was more strongly associated
with OSA than in men. In their study, half of the patients had
OSA, which was a very high prevalence. Furthermore, the OSA
increase with age and presence of comorbid cardiovascular
disease, was found to increase the mortality rate (14). Moreover,
Hongyo et al.’s (15) findings suggest that the severity of OSA
increase with age. Hongyo et al. (15) also reported that in
the elderly patient group, male gender, BMI and age were
independent risk factors of severe OSA.

The study of Bostanci et al. (16) provides evidence that elderly
patients exhibit more severe and deeper nocturnal intermittent
hypoxia than younger adults; independent of the severity of
OSA, BMI, gender, and neck circumference. Hypoxia-related
polysomnographic variables in geriatric patients may in fact
reflect a physiological aging process rather than the severity of
sleep disordered breathing (16).

100
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Figure 1. SpO,'s performance to detect mild, moderate and
severe apnea patients

AUC: Area under the curve

Table 10. The comparison of SpO, values of AHI<5 and AHI >5 groups

AHI<5 (n=192)

AHI>5 (n=808)

Mean + SD Min-max Mean + SD Min-max p
Spo, 93.13+£2.76 66.8-98.2 94.66+1.67 88.6-98.3 <0.001
Student’s t-test, SD: Standard deviation, AHI: Apnoea-hypopnea index
Table 11. ROC analysis to determine cut-off point of the mean nocturnal SpO,
AUC (95% CI) Cut-off Sensitivity (95% CI) Specificity (95% CI) p
0.690 (0.660-0.718) <93.6 52.35 (48.8-55.8) 77.08 (70.5-82.8) <0.001
ROC analysis AUC: Area under the curve, Cl: Confidence interval
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OSA is approximately two to three times more common in
males than females, although the risk appears to be similar
once women are postmenopausal (17). In our study, 76.3% of
our patients were male, approximately three times more than
females. Being male causes an increase of 7.71 units in AHI.
The risk of OSA correlates well with BMI. In one study, a 10%
increase in weight was associated with a six-fold increase in
the risk of OSA (14). In another study, moderate to severe
OSA (AHI>15) was present in 11% of men who were normal
weight, in 21% who were overweight (BMI: 25 to 30 kg/m?),
and in 63% of those who were obese (BMI>30 kg/m?) (18).
Similarly, in women, OSA was present in 3% of patients who
were normal weight, in 9% who were overweight, and in 22%
who were obese (19). In our study 42.6% of OSA patients
were overweight and 26% of the patients had 1 degree
obesity. According to our study, 1 unit increase in BMI leads
to an increase of 1.538 units in AHI. There was a statistically
significant difference between AHI and BMI, and also between
mean nocturnal SpO, and BMI.

According to the OSA classification of patients, there was a
statistically significant difference between the mean nocturnal
SpO,, apnea duration and Sleep Arousal index values of simple
snoring, mild, moderate and severe OSA patients (20). Kwubara
suggests that the severity and frequency of decrease in SpO,
would be important indicators in identifying high-risk patients
who are likely to develop cardiovascular events, specifically
during sleep (21).

The study results of Bostanci et al. (22) provides supporting
evidence that patients with similar AHI may have different
ST90 values, which is the duration of hypoxia. Bostanci et al.
(22) reports that the evaluation of OSA patients with both
AHI and ST90 values together, gives more information about
the prognosis of the patient. There was a strong negative
correlation between mean nocturnal SpO, and ST90 in this
study also.

According to Xu et al. (23) in severe OSA, nocturnal and awake
blood pressures are associated more with the hypoxic duration
than with AHI. Nocturnal blood pressure fluctuation can be
induced by hypoxia and arousal, especially by the hypoxia (23).
The effect of sleep fragmentation on sympathetic discharge
during wakefulness could contribute to intersubjective variability,
age-related increases in muscle sympathetic nerve activity,
associations between sleep deprivation and insulin resistance or
insomnia and future cardiovascular events. Poor sleep behaviors
have been found to be associated with metabolic dysfunction
(21). Also the parameters from PSG or overnight oximetry such
as AHI, ODI, ST90, mean and minimal SpO,, and longest apnea
duration can be associated with postoperative complications,
and may provide additional value in risk stratification and
minimization (24).

Study Limitations

Being a retrospective study from a single center and the lack
of data are the limitations of study. Also, except from BMI,
the absence of important anthropometric measures such as
neck circumference or waist-hip ratio measurements, are other
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limitations. Prospective multicenter studies with more data will
help to reveal cause-effect relationships more clearly.

Conclusion

There is a significant relationship between AHI and BMI, the
male gender and age. One unit increase of BMI increases the
OSA risk by 1.5 times, and being male increases OSA risk 7.6
times. In all the oxymetric parameters of PSG, ODI was found to
have a strong relationship with AHI. The mean nocturnal SpO,
cut-off point was found to be 93.6%, and this cut-off value can
be used to distinguish apneic patients from non-apneic. Further
studies are necessary for the general applicability of our results.
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Guillain-Barré Sendromunda Hipersomni: Ko-insidental mi
Yoksa Etiyolojik Bir Birliktelik mi?

Hypersomnia in Guillain-Barré Syndrome: A Co-incidental or an Aetiological

Association?

® Aylin Bican Demir, ® Yasemin Din¢, ® Mustafa Bakar

Bursa Uludag Universitesi Tip Fakdiltesi, N6roloji Anabilim Dali, Bursa, Ttirkiye

0Oz

Artmis gln ici uykululuk, hipersomni, genel popilasyonda oldukca
yaygin gorilen bir semptomdur ve hastalarin yasamlarinda ciddi
sorunlara yol acabilmektedir. Hipersomni, idiyopatik olabilecegi gibi,
sekonder nedenlere bagl olarak ortaya cikabilmektedir. Enfeksiyonlar
veya asl gibi tetikleyiciler de hipersomniler ile iliskili olabilir. Yetmis dort
yasinda erkek hasta, siddetli diyare sonrasinda kas gli¢cstzligu sikayetleri
ile basvurdu ve Guillain-Barré sendromu (GBS) tanisi aldi. Hastalik
sikayetleri ile hemen ayni zamanda baslayan hipersomni sikayetleri olan
hastada, gindiiz asiri uykululuga neden olabilecek metabolik ve endokrin
nedenler dislandi. Tim gece polisomnografi ve ¢oklu uyku latans testi
yapilan hastada giindiiz objektif asiri uykululuk hali ile birlikte hizli g6z
hareketlerinin eslik ettigi uyku evresi iceren {i¢ adet uyku dénemi izlendi.
Zamansal birliktelik agisindan post-enfeksiyoz GBS ile iliskili sekonder
narkolepsi tablosu 6n planda distnuldd.
Anahtar  Kelimeler:  Hipersomni,

polisomnografi, coklu uyku latans testi

Guillain-Barré  sendromu,

Abstract

Increased daytime sleepiness, hypersomnia, is a very common symptom
in the general population and may cause serious problems in their
lives. Hypersomnia may be idiopathic or may occur secondary to
other aetiologies. Infections and vaccinations may also be related to
hypersomnias. A 74-year-old man complaining of muscle weakness
after severe diarrhoea was admitted and diagnosed with Guillain-Barré
syndrome (GBS). He also complained of increased daytime sleepiness
since the emergence of his weakness, for which all metabolic and
endocrine aetiologies were excluded. A full night polysomnography and
multiple sleep latency test revealed objective daytime sleepiness and
tree episodes of rapid eye movements during sleep periods. Because
of the temporal association, the patient was diagnosed with secondary
narcolepsy secondary to post-infectious GBS.

Keywords: Hypersomnia, Guillain-Barré syndrome, polysomnography,
multiple sleep latency test

Giris

Gundiiz asirn uykululuk, hipersomni; uzamis uyku sireleri, her
yerde ve kolayca uykuya dalma, tekrarlayan uyku ataklar ve
gundiz asin uykulu olma ile karakterize klinik bir durumdur (1).
Hipersomninin kapsaminda yer alan gundiz asin uykululuk,
oncelikle bir semptom olarak ele alinmali ve incelenmelidir.
Hastalarin yasamlarinda ciddi sorunlara yol acabilen ve genel
populasyonda oldukga yaygin gorilen bu semptomun, primer
bir uyku bozuklugu ile iliskili olup olmadigi ya da diger nérolojik,
psikiyatrik veya metabolik hastaliklarin sonucu olarak ortaya
cikip c¢cikmadigr degerlendirilmelidir. Bu degerlendirmede,
ayrintil ananmez bilgisi, fizik ve norolojik muayene ile birlikte
laboratuvarlar testleri, norogoriintiilemeler, norofizyolojik

tetkikler sekonder nedenlerin dislanmasi icin 6nemlidir. Tani
amaci ile tim gece polisomnografi tetkiki yapilmasi ve ertesi
glin coklu uyku latans testlerinin uygulanmasi ile objektif agsiri
uykululuk halinin varligi gosterilmelidir.

Genel nifusun %4 ile %6'sini etkileyen hipersomni, idiyoptik
nedenler ile ortaya cikabilecedi gibi, nérodejeneratif, genetik,
enflamatuvar, vaskuler, endokrin ve neoplastik sirecler ile
birlikte de gorilebilir (2). Hipersomni, viral enfeksiyonlardan
sonraki aylar icinde gelisebilir; Whipple hastaligi, monontkleoz
hastaligi, insan immdun eksiklik virtist (HIV) enfeksiyonu ve post-
enfeksiyoz Guillain-Barré sendromu (GBS) gibi (3). GBS olan
hastalarda agr, kas gli¢siizligi ve his kaybi ya da elektriklenme
hissi gibi duyusal bozukluklar yasarlar. Cogunlukla uzun sire
hastane yatigi gerektiren bir durum olmasi ve hastaligin belirsiz
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seyri ile ilgili kaygl nedeniyle, uyku bozukluklari siklikla izlenir.
Hastalik seyri siresince yogun noropatik agrilar ve degisken
derecelerde motor oOzurlilik gozlenmesi nedeniyle anksiyete
ve kaygi bozukluklari ile iliskili uykusuzluk gibi tablolar da
bildirilmektedir. Glindiiz asir uykululuk hali ise, GBS ile birlikte
nadir olarak bildirilen bir tablodur ve mekanizmasi kesin olarak
bilinmemektedir; uyaniklik ve uyku dongilerinde periferik ve
santral mekanizmalarin degisken oranda etkilenmesi sonucunda
olusabilir. Bu olgu sunumunda, klinigimizde postenfeksiyoz GBS
tanisi alan ve es zamanl hipersomni sikayetleri ortaya cikan bir
hastamizdaki tanisal yaklasimlari sunmayi planladik.

Olgu Sunumu

Yetmis dort yasindaki erkek hasta, 6 haftadir devam eden,
glin icinde ¢ok uyuma ve 3 gulndir yiriyememe sikayeti ile
acil servise basvurdu. Anamnez bilgilerinde, yaklasik iki ay
once siddetli diyare ve ates yulksekligi sikayetleri ile enfeksiyon
hastaliklari  kliniginde sebebi bilinmeyen gastroenterit 6n
tanisiyla takip edildigi ogrenildi. Bu surecte ilk dnce glndiz
agir uyuma isteginin gelismesi, daha sonra da gui¢suzlik
sikayetlerinin eklenmesi ile acile basvurdugu belirtildi. Bunun
disinda ek bir ozellik yoktu; 6zgecmisinde ilag tedavi altinda
stabil hipertansiyon oldugu 6grenildi.

Norolojik muayenesinde biling acikti, uykuya meyil vardi, yer,
zaman ve kisi oryantasyonu tamdi. Pupiller izokorikti, direkt ve
indirekt 1sik refleksleri pozitifti. Ust ekstremite proksimallerinde
kas glcu tam iken, distalde 4/5 kas giici elde edildi. Alt
ekstremitede proksimallerinde 3/5 kas glici, distallerinde ise
2/5 kas gicli mevcuttu. Derin tendon refleksleri alinamiyordu.
idrar ve gayta inkontinansi tarif edilmiyordu. Seviye veren duyu
kusuru saptanmadi. Patolojik refleks (Babinski veya Hoffman)
yoktu. Serebellar ve ekstra-piramidal sistem muayenesi dogaldi.
Hastanin vital bulgulari ve serum biyokimya degerleri normaldi.
Kraniyal ve tim spinal kord manyetik rezonans gorintilemesi
intrakraniyal iskemik degisiklikler ve kortikal atrofi disinda
normaldi (Sekil 1). Lomber ponksiyon yapilan hastada beyin

Sekil 1. Kraniyal MRG’de yaygin kortikal atrofi ve iskemik gliotik
degisiklikler

MRG: Manyetik rezonans gériintiileme

omurilik sivisi (BOS) basinci normal olarak gozlendi. BOS glukoz
degeri 56 mg/dL, es zamanl kan sekeri 83 mg/dL ve BOS
protein diizeyi 75 mg/dL olarak saptandi. Direkt bakida hiicre
gozlenmedi. Akut baglangicli polinéropati 6n tanisi ile yapilan
elektromiyografi incelemesinde, alt ekstremitelerde posterior
tibial sinire ait F latanslari uzun olarak saptandi, fibuler sinire ait
F yanitlar elde edilemedi ve ileti blogu gozlendi. Bu bulgular
esliginde akut enflamatuvar demiyelinizan poliradikilopati 6n
tanisiyla noroloji servisine yatirildi. Tedavide 400 mg/kg/giin
dozunda 5 giin sire ile intraven6z immiinoglobulin planlandi.
Takipte gelisebilecek solunum yetersizligi ve eslik edebilecek
otonom bozukluklar agisindan yakin takibe alindi ve monitorize
edildi. Ancak takip siresince hastada solunum yetersizligi eslik
etmedi, kas gli¢siizligiinde ilerleme gorilmedi.

Es zamanl gindiz asin uykululuk sikayeti olan ve muayenede
uykuyameyillioldugu gozlenen hastaninelektroensefalografisinde
yaygin teta aktivitesi gozlendi (Sekil 2). Gindiz asir uykululuk
ayiricl tanisi agisindan genis enfeksiyon paneli, paraneoplastik
ve ensefalit gostergelerine bakildi ve hepsinin sonucu negatif
olarak sonuclandi. Bakilan tetkikler arasinda, brusella, Lyme
hastaligi, HIV, ANA, ANCA, anti-DNA, CEA, AFP, PSA, CA-19.9,
periferik yayma, atipik hiicre, anti-NMDA-R antikoru, AMPA-R1
antikoru, AMPA-R2 antikoru, CASPR2 antikoru (VGKC), LGI1
antikoru (VGKC), GABA-R antikoru, anti-Hu, anti-Yo, anti-Ri,
anti-amfifisin, anti-Tr, anti-PCA-2, anti-Ma, anti-CV2-1, anti-
ANNA-3 yer aldi. Batin bilgisayarli tomografisi (BT) normaldi.
Toraks BT'de bilateral akciger bazallerinde atelektazi saptandi,
ek bulgu go6zlenmedi.

Diger nedenlerin dislanan hastada gindiiz asin uykululuk
sikayetleri acisindan tim gece polisomnografi ve coklu uyku
latans testi (CULT) yapildi. Gece 21:15'de uyku kaydi ile birlikte
uyuyan hasta ertesi giin saat 09:00°da uyandi. Bunu takiben
glin icerisinde 5 kez tekrarlanan CULT’de hastanin ortalama 5.6
dakikada uykuya daldigi gorildi ve 3 kez hizli g6z hareketleri
(REM) ile baslayan uyku donemleri (SOREM) gozlendi. (Sekil
3a, b). Bu bulgular ile, hastanin sikayetlerinin zamansal olarak
GBS ile birliktelik gostermesi nedeniyle, postenfeksiyoz GBS
ve buna sekonder (tibbi nedenlere bagh) narkolepsi olarak
degerlendirildi. Sekonder narkolepsi acisindan modafinil tedavisi
planlanan hastada klinik olarak belirgin fayda izlendi. GBS
tedavisi sonrasinda klinik olarak son muayenesinde de kas gtici
muayenesinde hastada belirgin diizelme izlendi.

R

Sekil 2. Elektroensefalografide yaygin teta aktivitesi
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Tartisma

Uyku bozukluklarinin uluslararasi siniflamasina gore tibbi
nedenlere bagll hipersomni tanisi, en az 3 ay sure ile karsi
koyulamayan uyku ataklarinin varligi, giindiz uykululuk hali
ile iliskili altta yatan medikal veya norolojik hastalik varlig,
CULT’de ortalama uyku latansinin 8 dakika ve altinda olmasi ile
2'den az SOREM olmasi ve diger bir uyku bozuklugu ile daha
iyi aciklanamamasi olmasi sonucunda konulmaktadir (1). Bizim
hastamizda oldugu gibi, narkolepsi tanisi icin gecerli olan en az
2 veya daha fazla SOREM varliginda ise sekonder narkolepsiden
bahsedilebilir. Hastamizda, o©zellikle zamansal iligkili olmasi
nedeniyle, diyareye bagli postenfeksiydz GBS ve buna sekonder
ikincil narkolepsi tablosu 6n planda diistinilmustr.

Enfeksiyon hastaliklarinin uyku bozukluklarina neden olabilecegi
bilinmektedir. Virusler, bakteriler ve parazitler gibi enfeksiyoz
ajanlar, enfeksiyona karsi olusan bagisiklik tepkisi veya patojenin
dogrudan etkileriyle santral sinir sistemini enfekte ederek uyku
bozukluklarina neden olabilir. Ancak daha siklikla, bakteriyel
ve viral hastaliklarda ortaya cikan immin yanitlar ve capraz
reaksiyonlara bagh uyaniklik ve uyku merkezlerinin etkilenmesi
ve buna bagli insomni veya hipersomni gibi uyku bozukluklarinin
ortaya ciktigi dustintilmektedir (4,5). Nitekim bircok arastirmada
enfeksiyon esnasinda ya da sonrasinda enflamatuvar sitokinlerin
etkisiyle uyku yapisinin etkilendigi gosterilmistir (4). Basta
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virsler olmak (izere bakteriler ve parazitler endotoksinler
Uzerinden cogunlukla NREM uyku evresinde oOnce artis,
sonrasinda da azalma ile birlikte REM uyku evresi siresinde
azalmaya neden olduklar bildirilmistir (5). 2000'li yillarda
ozellikle Cin‘de mevsimsel ozelligi dikkate alarak sonbahar
ve ilkbahar donemlerinde st solunum yolu enfeksiyonlari
ardindan ve 2010 yillarinda Asya’da H1N1 endemisiyle birlikte
cok sayida sekonder narkolepsi olgulari bildirilmistir (6). Yine
Fillandiya’da H1N1 asilamasi sonrasi ozellikle pediyatrik yas
grubunda artan narkolepsi olgulari bildirilmistir. Enfeksiyon
esnasinda ya da agilama ile ilgili immin sistem etkilenmesi ve
capraz reaksiyon olusturarak hipokretinerjik noronlari hedef
almasi ve bunun neticesinde de noron kaybina neden olarak
narkolepsi kliniginigine benzer tablolarin ortaya c¢ikmasina
neden oldugu savunulmustur (7). Hepatit C enfeksiyonu sonrasi
interferon kullanimina bagh hipersomni gelisen bir olguda ise,
norogoriintileme bulgularinda hipotalamik bolgede hiicre kaybi
gosterilebilmis ve postenfeksiyoz ve/veya ila¢ kullanimi sonucu
gelisen uyku bozukluklarini patofizyolojileri icin aydinlatici bir
bilgi olarak dikkati cekmislerdir (8).

GBS, kas gticti kaybi, derin tendon reflekslerinde azalma veya
kayip, duyusal sikayetler ve eslik eden kraniyal sinir etkilenmesi
ile kendini gosteren akut monofazik bir poli-radikilo-norittir.
GBS hastalarinda REM uyku evresi ile iligkili bozukluklar,
hipokretin diizeyinde gecici azalma ya da uykuda solunum
bozuklugu gibi pek ¢ok uyku bozuklugu eslik edebilir (9).
Uykuya meyilli olan ve hallsinasyonlari olan GBS hastalarinda
BOS hipokretin seviyelerinin 6lciildigi bir calismada, kontrol
gruplarina gore daha dustuk oldugu bildirilmis; buna bagh
olarak, periferik sistemden kan beyin bariyerini asan antikorlarin,
lateral hipotalamusu etkiledigi ve gun ici uykululuga neden
oldugu sonucuna varlmistir (10,11). Burada sunulan hastada,
postenfeksiyoz GBS ile birlikte gorilen uyku bozukluguna dikkat
cekilmesi hedeflenmistir. Nitekim, glindiiz agir uykululuk halinin
GBS ile es zamanli ortaya ¢cikmasi, GBS tablosuna neden olan
enfeksiyoz tablonun ve muhtemel antikorlarin, hipokretinerjik
sistemi etkileyerek sekonder bir narkolepsi tablosuna
yol actigi one surilebilir. Nitekim, hastanin takiplerindeki
seyri de etiyolojik bakis acisindan yardimc olacaktir. Her ne
kadar ulkemizde BOS hipokretin diizeylerini 6lcemesek de,
polisomnografi ve CULT bulgular ile tanisal yaklagimlarda
bulunmak mimkindir. Bu baglamda, GBS hastalarinda sik
olarak izlenen uyku bozukluklarinin, direkt olarak hastanin
klinik tablosundaki kotllesme ya da eslik eden anksiyete
ve depresyon ile iliskilendiriimemesi, olasi ikincil nedenlerin
detayl incelemeler ile diglanmasi ve uyku laboratuvarlarinda
gerekli incelemelerin yapilmasi gerekmektedir. Nitekim, uyku
bozukluklarinin sistematik olarak sorgulanmasi, erken tani
konulmasi ve tedavisi ile altta yatan hastaliklarin seyrini pozitif
olarak etkileyecek ve yasam kalitesini artiracaktir.
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