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Amacg ve Kapsam

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi), Ttrk Uyku
Tibbi Dernegi’'nin slreli resmi yayini olarak 2014 yili Mart ayinda yayina
baslamistir. Dergi uyku tibbi, uyku ile ilgili temel klinik ve sosyolojik
konularda ve uyku ve biyolojik ritimleri isleyen olgu sunumu, arastirma
yazisi, derleme tiirii yazilari, Tiirkce ve ingilizce olarak kabul etmektedir.
Yazarlardan hem Tiirkce hem ingilizce ézet istenmektedir. Dergide
yayinlanacak olan makaleler bagimsiz ve dnyargisiz cift-kor hakemlik
ilkeleri ile degerlendirilir. Yilda dort sayr (Mart, Haziran, Eylll sayilari ile
Aralik kongre sayisi) basiimaktadir.

Journal of Turkish Sleep Medicine (Tirk Uyku Tibbi Dergisi),
Web of Science-Emerging Sources Citation Index (ESCI), EBSCO
Database, CINAHL Complete Database, ProQuest Health &
Medical Complete, IdealOnline, Tirk Medline ve Turkiye Atif
Dizini'nde indekslenmektedir.

Acik Erisim Politikasi

Dergide acik erisim politikasi uygulanmaktadir.  Acik erisim
politikasi Budapest Open Access Initiative (BOAI) http://www.
budapestopenaccessinitiative.org/ kurallari esas alinarak
uygulanmaktadir.

Aclk Erisim, “[hakem degerlendirmesinden gecmis bilimsel literatlrin],
internet araciligiyla; finansal, yasal ve teknik engeller olmaksizin,
serbestce erisilebilir, okunabilir, indirilebilir, kopyalanabilir, dagrtilabilir,
basilabilir, taranabilir, tam metinlere baglanti verilebilir, dizinlenebilir,
yazilima veri olarak aktarilabilir ve her tlrli yasal amag igin kullanilabilir
olmasi“dir. Cogaltma ve dagritim Uzerindeki tek kisitlama yetkisi
ve bu alandaki tek telif hakki rolli; kendi calismalarinin bitinlugua
lzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Bu dergi Creative Commons 3.0 Uluslararasi Lisanst ile lisanslanmistir.
izinler

Ticari amaclarla CC-BY-NC lisansi altinda yayinlanan her hangi bir
kullanim (satis vb.) telif hakki sahibi ve yazar haklarinin korunmasi icin
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izin gereklidir. Yayinlanan herhangi bir materyalde figir veya tablolarin
yeniden yayimlanmasi ve ¢ogaltiimasi, kaynagin baslk ve makalelerin
yazarlari ile dogru alintilanmasiyla yapilmalidir.

Yazarlara Bilgi

Yazarlara Bilgi bolimine, derginin http://jtsm.org/ adresinden
ulasilabilir.

Materyal Sorumluluk Reddi

Yayimlanan yazilarin bilimsel ve hukuki sorumlulugu yazarlarina
aittir. Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar
sorumludur. Tark Uyku Tibbr Dernegi (TUTD), editor, editorler kurulu

ve yayinci dergide yayinlanan yazilar icin herhangi bir sorumluluk kabul
etmez.

Derginin mali giderleri Tirk Uyku Tibbi Dernegi (TUTD) tarafindan
karsilanmaktadir.

Yazisma Adresi

Bas Editor, Hikmet Firat

Adres: Naci Cakir Mh. 760 Sk. Esenkent Sitesi D Apt. No:25 D:17
Cankaya/Ankara

E-posta: dergi@tutd.org.tr/hikfirat@gmail.com
Telefon: +90 530 409 82 60
Faks: +90 312 480 89 58

Yayinevi Yazisma Adresi

Galenos Yayinevi

Adres: Molla Girani Mah. Kacamak Sk. No:21 34093 Findikzade,
istanbul, Tiirkiye

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

Dergimizde acid-free kagit kullanilmaktadir.




Aims and Scope

Journal of Turkish Sleep Medicine (Tlrk Uyku Tibbi Dergisi) started
in 2014 March 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 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 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, ProQuest Health & Medical Complete,
IdealOnline, Turk Medline 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 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 internet itself. The only constraint on reproduction and
distribution, and the only role 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
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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, Hikmet Firat

Address: Naci Cakir Mh. 760 Sk. Esenkent Sitesi D Apt. No:25 D:17
Cankaya/Ankara

E-mail: dergi@tutd.org.tr/hikfirat@gmail.com
Tel: +90 530 409 82 60

Fax: +90 312 480 89 58

Publisher Corresponding Address
Galenos Yayinevi

Address: Molla Gurani Mah. Kacamak Sk. No:21 34093 Findikzade,
istanbul, Turkey

E-mail: info@galenos.com.tr
Phone: +90 212 621 99 25
Fax: +90 212 621 99 27

The journal is printed on acid-free paper.




Yazarlara Bilgi

Yazar Kilavuzu

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi) icin gdndereceginiz
makalenizi hazirlarken size yardimci olacak asagida yer alan yonergeleri dikkate
almak icin zaman ayirin ve herhangi bir sorunuz olmasi durumunda bizimle iletisime
gecmekten cekinmeyin. Gozden gecirme ve yayinlanma islemlerini hizlandirmak
amaciyla yonergelere uymayan makaleler gézden gegirme isleminden énce teknik
diizeltmeleri yapmasi icin iletisim kurulacak yazara geri gonderilir.
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9. Klinik Arastirmalarin Kaydedilmesi

10. Telif Hakki

11. Ayribasimlar

12. Makalenin Kabull

13. Erken Cevrimici Makaleler

14. Yaz Isleri

1. Dergi Hakkinda

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi), Turk Uyku Tibbi
Dernegi‘nin sireli yayin organidir. Yayin dili Tirkce ve ingilizce olan; uyku ile ilgili
temel klinik ve sosyolojik konularda ve uyku ve biyolojik ritimleri isleyen 6zgin
arastirma makalelerini, olgu sunularini, derlemeleri yayinlar. Hem TUTD Uyesi olanlar
hem de olmayanlar yazilarini dergiye gdnderebilirler.

Dergide makale basvuru Ucreti veya makale islem Ucreti uygulanmamaktadir.

Siklik: Yilda dort sayr (Mart, Haziran, Eylul sayilari ve Aralik kongre sayisi)

ISSN: 2148-1504 (basil)

Dergi Adi Kisaltmasi: J Turk Sleep Med

Yayinci: Galenos Yayinevi

2. Editor incelemesi ve Yayina Kabul

Yayina Kabul: Tim yazilar icin yayina kabul kriterleri arasinda arastirmanin kalitesi ve
6zgUnltgu ve derginin okuyuculari acisindan énemli olmasi yer alir. Tim makaleler
gbzden gegirilir. Editdr herhangi bir materyali yayinlamayi reddetme hakkina sahiptir.
Makalenin kabul olmasi veya reddedilmesi ile ilgili son karar Yayin Kurulu'na aittir.
Makale inceleme Sireci: Dergiye génderilen bir makale konusuna gére yardimc
editorlerden birine gonderilir. Sorumlu yardimcr yazar makaleyi incelemesi icin
ikiden fazla hakemi gorevlendirir ve hakemlerin yorumlarina gore makalenin
yayinlanmasina, revize edilmesine veya reddedilmesine dort-alti hafta icinde karar
verir.

Makalenin Yayinlanmasindan Once: Tiim makaleler acik, &z ve anlasilir bir bicimde
yazilmalidir bdylece makalenin yazildigi alanda uzman olmayan profesyonel
okuyucular tarafindan da anlasilabiliyor olmalidir. icerigi bakimindan yayinlanabilir
olduguna karar verilen yazilar icin editorler makaledeki anlam belirsizliklerini ve
tekrarlari gidermek ve yazar ile okuyucu arasindaki iletisimi gelistirmek amaciyla
makalede degisiklik yapabilir. Eger kapsamli degisiklikler yapilmasi gerekiyorsa
makaleler dlzeltme icin yazarlara geri gonderilir.

3. Makale Kategorileri

(1) Ozglin Makale Temel veya klinik konularda lizerine giincel arastirmalarin ayrintili
sunulmasi.

Kelime Siniri: Ozet haric olmak izere referanslar, tablo ve sekiller dahil 6000 kelime.
Ozet: Enfazla 250 kelime, yapilandinilmis (giris/amac, gerec yéntem, bulgular, sonug
altbasliklari).
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Tanim: Metnin diizenlenmesi ile ilgili olarak Iitfen 5. MAKALENIN YAPISI bélimiine
bakiniz.

(2) Kisa Yazi: Kisa Yazilar arastirmalarin veya klinik uygulamalari énemli ve hizli bir
sekilde etkileyen yeni buluslari icerir. Kisa Yazilar olgu sunumlarini icermez.

Kelime siniri: Ozet haric olmak tizere referanslar, tablo ve sekiller dahil 1800 kelime.
Ozet:100 kelime, yapilandirimamis (alt basliklar kullaniimadan).

Referanslar: En fazla 10 adet.

Sekiller/Tablolar: En fazla 2 adet.

Tanim: Metnin diizenlenmesi ile ilgili olarak Iitfen 5. MAKALENIN YAPISI bélimiine
bakiniz. Kisa yazilar icin destekleyici bilgilere izin verilmemektedir.

(3) Olgu Sunumu: Ender gorilen ilging klinik vakalar ve yenilikler yayinlanmak igin
dikkate alinir. Editér uygun gérmesi durumunda yazarlardan olgu sunumunu tekrar
Editore Mektup formatinda yazmasini isteyebilir.

Kelime sinin: Ozet haric olmak (izere referanslar, tablolar, resimler ve sekiller dahil
1200 kelime.

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

Referanslar: En fazla 10 adet.

Resimler, sekiller/tablolar: En fazla 2 adet.

Tanim: Metnin diizenlenmesi ile ilgili olarak litfen 5. MAKALENIN YAPISI bélimine
bakiniz.

(4) Editore Mektup Herhangi bir tartisma konusunda yazilmig mektuplar Editor'e
gonderilebilir: klinik goézlemler, son cikan sayilarda yayinlanan yazilara yapilan
yorumlar. Editére Mektuplar da editor incelemesine tabidir. Mektuplarda istege
bagli bir baslik kullanilabilir.

Yazarlarin mektuplara verdikleri yanitiarda mektubun bashgi belirtimelidir: Orn.
[Makalenin bashdi]'na yanit olarak. Bu, okuyucularin tartismanin hatlarini takip
edebilmelerini saglayacaktir.

Kelime sinir: 500 kelime. Ozet: Ozet icermez. Referanslar: En fazla 5 adet. sekiller/
tablolar: En fazla 1 adet.

(5) Derleme Makalesi: Anket, glincel arastirmalarin degerlendirmeleri ve elestirel
yorumlamalari, derginin kapsadigi alanlardaki veri ve kavramlari iceren derleme
makaleleri kabul edilmeden dnce gdzden gegirmeye tabidir.

Kelime sinin: Ozet haric olmak Uzere Referanslar, Resim, Sekil ve tablo dahil 8000
kelime. Ozet: En fazla 250 kelime, yapilandinimamis (alt bagliklar kullaniimadan).
Tablolar, resimler ve sekiller: Resimler, sekiller veya tablolar baska bir kaynaktan
alinarak kullanildiysa telif hakki sahibinden (genellikle yayinevi) materyali cogaltmak
icin izin verildigini belirten bir mektubun Ust Yazi ile birlikte génderilmesi
gerekmektedir.

Tanim: Derlemeler belirli konularda kapsamli analizleri icerir.

(6) Editor Notu: Bir makale veya bilgi gtincellemesi hakkinda goriis notu editor
tarafindan davet edilir.

Kelime sinir: 1500 kelime. 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 ltitfen LookUs Bilisim ile iletisime geciniz: http://www.lookus.net/
TUm yazismalar e-posta yoluyla yapilacagindan dolayi yazarlar e-posta adreslerini
belirtmelidir.

(1) Dergiye gonderilen tim makaleler bu kurallara uymalidir. Aksi takdirde makale
yazara geri gonderilir ve yayinlanmasi gecikir.

* Bir paragraf icinde satirlarin sonunda “Enter” kullaniimamalidir.

* Heceleme secenegi kapali tutulmalidir; sadece anlam icin gerekli olan durumlarda
“tire” kullanilmalidir.

« Tirkce veya Ingilizce olmayan karakterleri temsil etmek icin kullanilan 6zel
karakterler acikca belirtilmelidir.
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* 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 gostergesinin tek bir
hiicrede oldugundan emin olunmalidir (Ornegin; Hiicreler icinde satirbasi komutu
kullaniimamalidir).

(2) Ustyazi Yazarlar Ustyazi'yi baslk sayfasindan ayri olarak hazirlamalidir ve
makalenin iceridinin bilimsel toplanti veya sempozyumda kisa 0Ozet seklinde
sunulmanin haricinde daha 6nce baska bir yerde yayinlanmamis veya yayinlanmak
lizere génderilmemis oldugu bu yazida beyan edilmelidir. Ustyazi'da ayrica tim
yazarlarin makalenin icerigi hakkinda fikir birligi icinde olduklarinin belirtiimesi
gerekmektedir. Tim yazarlarin makale gonderiminden 6nce Makale Merkezi'ne
kaydedilmesi gerekmektedir.

Yazarlar ayrica arastirma projesinin bir Etik Komite tarafindan onaylandidini onay
numarasi ile birlikte belirtmelidir (bkz. 8¢). Bu bilgi, arastirmanin “Gerec ve Yéntem”
bolimiinde belirtiimelidir. insan deneylerinde yazarlar 1964 yili Helsinki Bildirgesi
(2013 yili Edinburg’da revize edilmis hali ile) hikimlerine uymalidir ve calismanin
katiimailarinin bilgilendirilmis olur verdiklerine dair bir ifade eklemelilerdir. Hasta
kimliginin gizli kalmasi saglanmalidir. Klinik arastirmalarda yazarlar calisma kaydinin
adini ve kayit numarasini Ustyazida bildirmelidir. Kaydedilmemis bir klinik deneyde
neden kayit yapiimadigi aciklanmalidir.

5. Makalenin Yapisi

Makalelerin  uzunluklari Makale Kategorileri bolimindeki sartlara uymalidir.
Asadidaki yonergelere uymayan makaleler makale incelenmeye baslamadan 6nce
teknik diizeltmeleri yapmasi icin iletisim kurulacak yazara geri dénecektir (makale
gonderilmemis sayilacaktir).

Makaleler su sirayla sunulmalidir: (1) baslik sayfasi; (2) 6zet ve anahtar kelimeler; (3)
metin; (4) tesekkir ve beyanlar; (5) referanslar; (6) resim, sekil basliklari; (7) tablolar
ve sekiller(8). Metine dipnot verilmemelidir ve bu tir notlar metinde parantez icinde
belirtilmelidir.

(1) Baslik Sayfasi Baslik sayfasi sunlari icermelidir: (i) makale kategorisi; (ii) makalenin
bashd; (i) makalenin kisa bashdi; (iv) yazarlarin tam adlar ve kurumlari; (v)
calismanin yapildigi kurumun adresi; (vi) iletisim kurulacak yazara ait tam posta ve
e-posta adresleri, faks ve telefon numaralari ve (vii) kelime sayisi.

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.

(2) Ozet ve Anahtar Kelimeler, Ozet Makale Kategorileri bélimiindeki kosullara
uymalidir. Ozette yaygin kullanilan kisaltmalardan baska kisaltma veya referans
yer almamalidir. Anahtar kelimeler 6zet bélimunin altinda yer almali ve 3-7 adet
olmalidir.

(3) Metin Yazarlar makalenin bolimlerini su sekilde olusturmalidir: sirasiyla Giris,
Gereg ve Yontemler, Bulgular, Sonug. Litfen bu kosullarin makale tipine gore
degisiklik gésterdigini unutmayin. MAKALE KATEGORILERI'NE bakiniz.

(4) Tesekkir ve Beyan Yazarlar cikar 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 asagidaki
listeyi rehber olarak kullanabilir: (i) istihdam/liderlik konumu/danismanlik rolG; (i)
hisse sahibi; (iii) patent telifleri/lisans Gcretleri; (iv) honoraryum (Orn. ders iicretleri);
(v) promosyon malzemeleri iicretleri (Orn. makale icretleri); (vi) arastirma fonu; veya
(vii) diger (Orn. arastirma ile ilgili olmayan gezi, seyahat veya hediyeler).

(5) Kaynaklar Referans belirtilirken 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. Eer sadece tablo veya sekil basliklarinda atifta bulunuluyorsa tablo

AV

veya seklin metinde ilk gectigi yere gére numaralandirimalidir. Referans listesinde
referanslar metindeki gecis sirasina gére numaralandiriimali ve listelenmedir. Referans
listesinde tlim yazar adlari yer almalidir. Yayinlanmamis veri ve kisisel iletisimler listede
yer almamalidir ancak bunlara sadece metin icinde atifta bulunulmalidir (Ornegin
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 Standard dergi makaleleri; cilt, sayi veya sayfa sayisi almadan once
online olarak yayinlanan makaleler (DOI hakkinda daha fazla bilgi icin: http://www.
doi.org/fag.html): 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 tizerinde yayinlandigi tarih 30 Mart 2014; doi: 10.1111/j.1479-
8425.2008.00379.x

(6) Resim ve Sekil Basliklari Resim ve Sekil basliklari Resim ve Sekilden ayri olarak
belirtilmelidir.

(7) Tablolar Her bir tablo ayri bir dosya olarak hazirlanmalidir ve dosya adi tablo
numarasini icermelidir.

Tablolar ayri bir sayfada altyazilari, aciklamalari ve basliklari ile birlikte belirtiimelidir.
Tablolar duzenlenebilir metin olarak verilmelidir, basili olarak veya PDF halinde
sunulmamalidir. Tablolar metin icinde normal rakamlar ile numaralandiriimalidir.
Dikey cizgiler kullaniimamalidir. Tim kisaltmalar agiklanmalidir. Semboller sirasiyla
su sekilde kullanilmalidir: T, £, §, ; ve *, **, *** sembolleri p degerleri icin
kullaniimalidir. SS ve SEM gibi istatistiksel kisaltmalar agiklama olmadan kullanilabilir.
(8) Resim ve Sekiller El cizimleri ve fotograflar dahil tim cizimler resim veya sekil
olarak siniflandirilir. Resim veya sekillerin 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 dustik ¢dzunurlikteki resimlerin-sekillerin génderilmesi
uygundur. Makalenin kabullinden sonra basim icin yazarlardan resimlerin-sekillerin
daha ylksek ¢6zUnurli halleri talep edilebilir.

Boyut: resim-sekil boyutlar tek situna sigmali (82 mm), orta boyutta olmali (118
mm) veya tam metin boyutuna sigmalidir (173 mm).

Cozlnarliuk: resimler-sekiller ylksek ¢ozunrlikli .eps veya .tif dosyalar olarak
hazirlanmalidir.

Resim-sekillerin ilgili kosullar su sekildedir: yarim ton resimler 300 dpi (dots per inch);
renkli resim-sekiller 300 dpi ve CMYK olarak kaydedilmis sekilde; yazi iceren resim-
sekiller 400 dpi; izim halindeki sekiller 1000 dpi.

Renkli Resim-sekiller: resim-sekiller dosyalari RGB (kirmiz, yesil, mavi) modu yerine
CMYK (cam gobegdi, mor pembe, sari, siyah) modunda ayarlanmalidir, boylece
renklerin ekranda gorilen halleri ile baskida gorinen halleri birbirine yakin olur.
Cizim sekilleri: Cizim sekiller profesyonel olarak veya bir bilgisayar grafik paketi ile
cizilmis keskin siyah veya beyaz grafikler veya diyagramlar seklinde olmalidir.

Resim veya sekillerdeki metin boyutlari: Yazi karakteri eklenmeli ve derginin
yazl boyutundan veya 8 puntodan daha biyik olmamalidir. (Resim-sekillerin
indirgenmesinin ardindan yazi hala okunabiliyor olmalidir - genis veya kalin cizgilerden
kaciniimalidir).

Cizgi genisligi: 0,5 ve 1 nokta arasinda olmalidir.

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

(9) Denklemler Denklemler normal rakamlarla sirali olarak numaralandirilmalidir;
bunlar parantez icinde sag tarafta verilmelidir. Tim degiskenler italik olarak
belirtilmelidir.



Yazarlara Bilgi

Ornekler:

dx/dt=c(x-x3/3+y+z) (1)

DY/DT =~(X +BY - A)/C (2)

(10) Ek Bilgi Bulgular ile yakindan ilgili olan destekleyici bilgiler yer alabilir.

6. Makale Bicimi

(1) imla: Kimyasal adlari gibi yabanci isim ve terimler orijinal dilinde yazilmalidir. Ozel
adlar ve Almanca adlar bas harfleri bliyiik yazilmalidir.

(2) Birimler: Tum 6lctimler SI birimleri veya Sl'dan tiretilen birimler ile verilmelidir.
Sl birimleri hakkinda daha fazla bilgi icin Bureau International des Poids et Mesures
(BIPM) internet sayfasini ziyaret edin: http://www.bipm.fr

(3) Kisaltmalar: Kisaltmalar az miktarda kullaniimalidir. Oncelikle ifadenin acik
hali ardindan parantez icinde kisaltmasi belirtilmelidir. DNA gibi yaygin kullanilan
kisaltmalar aciklamasi olmadan kullanilabilir.

(4) Marka isimleri: ilaclar ve kimyasallar marka isimleriyle verilmemelidir. Calismada
tescilli ilaglar veya kimyasallar kullanildi ise jenerik isimleriyle belirtilerek parantez
icinde marka adi ve tedarikgi firmanin adi ve yeri belirtiimelidir.

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 hazirlidi, sistematik derleme, meta-analizleri ve olgu
sunumlari ise uluslararasi kilavuzlara uygun olmalidir:

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/).

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 icin; 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/).

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

CARE kilavuzlari, olgu sunumlarinin dogrulugunu, seffafligini ve yararlihidini 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 dizeltmelerini 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
makalenin dizeninin, tablolarin ve sekillerin son bir kontrolini saglamaktir. PDF
duzeltmesi asamasinda hatalarin cok gerekli diizeltmeleri disindaki degisikliklere izin
verilmemektedir.
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8. Etik Konular

Yazarlar arastirma projesinin calismanin yapildigi kurumda ait etik komite tarafindan
onaylandigini belirtmelidir. Yazili onam gerekli degildir 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 bildirilmelidir.

9. Klinik Arastirmalarin Kaydedilmesi

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

10. Telif Hakki

Tumyazarlar Ozel Lisans Formu’ndaki hususlari kabul etmelive bu formu imzalamalidir
veya onlarin adina iletisim kurulacak yazarin imzalamasini kabul etmelidir. Bu formu
imzalayarak yazarlarin telif hakkina tabi veya daha énceden yayinlanmis herhangi bir
materyali kullanmak igin izin aldiklari kabul edilir. Form buradan indirilebilir.

11. Ayribasimlar

internet tizerinde elektronik olarak yayinlanmis makalenin bir PDF ayribasimi licretsiz
olarak iletisim kurulacak yazara saglanacak ve yayincinin hiikiim ve kosullarina uygun
bicimde daditilabilecektir. Basili ayribasimlar yazar dizeltmesi asamasindan talep
edilir ise Ucretli olacaktir.

12. Makale Kabulii

(1) Kabulden 6nce yazarlar degerlendirme sirecinde makalelerinin ne asamada
oldugunu https://www.journalagent.com/jtsm/ baglantisindan takip edebilirler.

(2) Kabulden sonra yazarlar Galenos Yayinevi'nden makalelerinin isleyis sureci
hakkinda bilgi edinebilirler. Bu yazarlara makalelerinin kabul olduktan sonra basili
ve internette yayinlanmasina kadar olan strecini takip etmelerini saglar. Yazarlara
islemlerin kilit noktalarinda otomatik olarak e-postalar génderilir bdylece isleyisi
kontrol etmek icin editérle iletisime gecmelerine gerek kalmaz. internet ag tizerinde
isleyis takibi hakkinda daha ayrintili bilgi, sikca sorulan sorular ve makale hazirlamayla
ilgili ipuclar dahil bol miktarda kaynak, makale génderimi ve daha fazlasi icin su
baglantiyi ziyaret ediniz: http://www.tutd.org.tr.

13. Erken Cevrimici Makaleler

Bir “Erken Cevrimici Makale” makale, tam metin bir makalenin basili sayida
yayinlanmadan once internet aginda elektronik olarak yayinlanmis halidir. Bu nedenle
makale hazir olur olmaz gorinebilir durumdadir. Erken Cevrimici Makaleye bir DOI
(Digital Object Identifier) numarasi verilir bdylece bir sayida yer almadan 6nce bu
makaleye atifta bulunulabilir ve makale takip edilebilir. Basili olarak yayinlanmadan
once DOI gecerliolarak kalir ve makaleye atifta bulunmak ve erismek icin kullanilmaya
devam edilebilir. DOI hakkinda daha fazla bilgi su linkte bulunabilir: http://www.doi.
org/fag.html.

14. Yaz isleri

Tark Uyku Tibbi Dernegi (TUTD)

Adres: Naci Cakir Mh. 760 Sk. Esenkent Sitesi D Apt. No: 25 D: 17 Cankaya/Ankara
Telefon: +90 530 409 82 60

Faks: +90 312 480 89 58

E-posta: dergi@tutd.org.tr
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Author Guide

Please take your time to consult the following instructions to help you prepare your
manuscript in the Journal of Turkish Sleep Medicine, and feel free to contact us
with any questions. To ensure fast peer review and publication, manuscripts that do
not follow the instructions are returned to the corresponding author for technical
revision before undergoing peer review.
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1. About The Journal

Scope Journal of Turkish Sleep Medicine is the official 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)

ISSN: 2148-1504 (print)

Journal abbreviation: J Turk Sleep Med

Publisher: Galenos Yayinevi

0N U A WN =

2. Editorial Review And Acceptance

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.

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.

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

(1) Original Article Full-length presentation of current research related to either basic
or clinical knowledge.

Word limit: 6000 words excluding abstract but including references, tables and
figures. Abstract: 250 words maximum, structured (introduction/aim, material
methods, results, discussion).
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Description: For arranging the text, please refer to 5. STRUCTURE OF MANUSCRIPTS.
(2) 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 excluding abstract but including references, tables and
figures. Abstract: 100 words, unstructured (no use of subheadings).

References: Maximum 10.

Figures/ tables: Maximum 2.

Description: For arranging the text, please refer to 5. STRUCTURE OF MANUSCRIPTS.
Supporting information is not allowed for short papers.

(3) 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.

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

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

References: Maximum 10.

Figures/ tables: Maximum 2.

Description: For arranging the text, please refer to 5. STRUCTURE OF MANUSCRIPTS.
(4) 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. Abstract: No abstract. References: Maximum 5. Figures/
tables: Maximum 1.

(5) Review Article 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 excluding abstract but including references, tables, figures.
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.

Description: Reviews are comprehensive analyses of specific topics.

(6) Editorial Critical comments and overview about an article or an updated subject
invited by the Editor.

Word Limit: 1500 words. 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
LookUs Bilisim support: http://www.lookus.net/

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

(1) 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.

* 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 0 (zero) or B (German esszett) for [I
(Greek beta).

¢ Use a tab, not spaces, to separate data points in tables. If you use a table editor
function, ensure that each data point is contained within a unique cell (i.e. do not
use carriage returns within cells).
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(2) Cover Letter Authors must provide the covering letter separately from the title
page, and must declare in it that the content has not been published or submitted
for publication elsewhere except as a brief abstract in the proceedings of a scientific
meeting or symposium. The covering letter must also contain an acknowledgment
that all authors are in agreement with the content of the manuscript. It is required
that all authors should be registered at http://www.submision.tutd.org.tr by
submission.

Authors must also state that the protocol for the research project has been approved
by an Ethics Committee including approval number (ref.8). This information should
be provided in the "Materials and Methods" section of the manuscript. In the case of
human experiments, the author must conform to the provisions of the Declaration
of Helsinki in 1964 (as revised in Edinburgh 2013), and provide a statement that the
subject of the study gave informed consent. Patient anonymity should be preserved.
In a case of clinical trial, authors should include the name of the trial register and the
registration number (ref. 9) in the cover letter. If you wish the editor(s) to consider
an unregistered trial, please explain briefly why the trial has not been registered.

5. Structure of the Manuscript

The length of manuscripts must adhere to the specifications under the section
Manuscript Categories. 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: (1) title page; (2) abstract
and key words; (3) text; (4) acknowledgments including disclosure; (5) references;
(6) figure legends; (7) tables and (8) figures. Footnotes to the text are not allowed
and any such material should be incorporated into the text as parenthetical matter.
(1) Title Page The title page should contain: (i) manuscript category; (ii) the title of
the paper; (iii) the running title of the paper; (iv) the full names of the authors and
their institutions; (v) the addresses of the institutions at which the work was carried
out together; (vi) the full postal and email address, plus facsimile and telephone
numbers, of the corresponding author; and (vii) a 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 characters including spaces) should also be provided.

(2) Abstract And Keywords The abstract must adhere to the specifications in
MANUSCRIPT CATEGORIES. 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.

(3) Text Authors should set out the sections of the manuscript as follows:
Introduction; Materials and Methods; Results; Discussion, in this order. Please
note that the requirements differ according to manuscript types. Please refer to
MANUSCRIPT CATEGORIES.

(4) 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
described in the following list: (i) employment/leadership position/advisory role; (ii)
stock ownership; (iii) patent royalties/licensing fees; (iv) honoraria (e.g. lecture fees);
(v) fees for promotional materials (e.g. manuscript fees); (vi) research funding; or (vii)
other (e.qg. trips, travel, or gifts which are not related to research).

(5) References The Vancouver system of referencing should be used http://
barrington.cranfield.ac.uk/help/  vancouver-system-for-citing-references/. In the
text, references 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
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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
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.

Standard journal articles using DOI; articlespublished online in advance without
volume, issue, or page number (More information about DOIs: http://www.doi.
org/fag.html): Korkmaz S, Cakir D, Bayram F, Karaca Z, Ismailogullari S, Aksu M.
Obstructive Sleep Apnea Syndrome in Acromegaly Before and After Treatment.
JTSM Published online 30 March 2014; doi: 10.1111/j.1479-8425.2008.00379.x
(6) Figure Legends Figure legends should be provided separately from the figures.
(7) Tables Each table should be supplied as a separate file with the table number in
the file name.

Provide tables on a separate sheet with caption, explanation and the title of the
table.

Tables must be supplied as editable text, not as printed objects or PDFs. The tables
should be numbered in the text in Arabic numerals.

Vertical lines should not be used. All abbreviations must be defined. Symbols: T, ,
§, 1, should be used (in that order) and *, **, *** should be reserved for P-values.
Statistical measures such as SD or SEM can be used without definition.

(8) Figures All illustrations, including line drawings and photographs, are classified as
figures. Figures should be cited in consecutive order in the text. Each figure should
be supplied as a separate file, with the figure number incorporated in the file name.
For submission, low-resolution figures saved as .jpg or .bmp files are acceptable for
ease of transmission during the review process. After acceptance the authors could
be asked to provide higher resolution figures for publication.

Size: Figure sizes should fit within a single column (82 mm), an intermediate size
(118 mm), or the full text width (173 mm).

Resolution: Figures must be supplied as high resolution .eps or .tif files. The
specifications for the figures are the following: halftone figures 300 dpi (dots per
inch); color figures 300 dpi saved as CMYK; figures containing text 400 dpi; line
figures 1000 dpi.

Color figures: Figure files should be set up in CMYK (cyan, magenta, yellow, black)
mode, not in RGB (red, green, blue) mode, so that colors as they appear on screen
will be a closer representation of how they appear in the print journal.

Line figures: Line figures must be sharp black and white graphs or diagrams, drawn
professionally or with a computer graphics package.

Text sizing in figures: Lettering must be included and should be sized to be no larger
than the journal text or 8 point. (Text should be readable after reduction - avoid large
type or thick lines.)

Line width: Between 0.5 and 1 point.

More help on preparation of illustrations can be found here: http://authorservices.
wiley.com/bauthor/ author.asp

(9) Equations Equations should be numbered sequentially with Arabic numerals;
these should be ranged right in parentheses. All variables should appear in italics.
Examples:

dx/dt=c(x -x3/3+y+2z) (1)

DY/DT=-(X+BY -A)/C (2)

(10) Supporting Information Supporting information closely related to the relevant
findings is acceptable.

6. Style of Manuscript
(1) Spelling: Foreign names and terms, such as names of chemicals, should be written
in the original language. Proper nouns and German nouns should be capitalized.
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(2) Units: All measurements must be given in SI or Slderived units. For more
information about SI units, please go to the Bureau International des Poids et
Mesures (BIPM) website at: http://www.bipm.fr

(3) Abbreviations: Use abbreviations only sparingly. Initially use the word spelt out
in full, followed by the abbreviation in parentheses. Common abbreviations such as
DNA are excluded.

(4) Trade Names: Drugs and chemicals should not be referred to by their trade
names. If proprietary drugs or chemicals have been used in the study, refer to them
by their generic name, mentioning the proprietary name and the name and location
of the manufacturer in parentheses.

The Editorial Policies and General Guidelines for manuscript preparation specified
below are based on “Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals (ICMJE Recommendations)” by
the International Committee of Medical Journal Editors (ICMIE) (http://www.icmje.
org/).

Preparation of original articles, systematic reviews, meta-analyses, and case reports
must comply with study design guidelines:

CONSORT statement for randomized controlled trials (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/),

PRISMA statement of preferred reporting items for systematic reviews and meta-
analyses (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/),

STARD checklist for the reporting of studies of diagnostic accuracy (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/),
STROBE statement, a checklist of items that should be included in reports of
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Sayin Okurlarimiz,

Dergimizin dordinci yilinda tekrar sizlerle bulugmanin sevincini yasiyoruz.

Dergimiz ulusal ve uluslararasi indekslere girmek yolunda ilerliyor. Dergimiz “"EBSCO”, “CINAHL", “Tirk Medline” ve “Turk Atif Dizini"nde
indekslenmektedir. Avrupa uyku dernekleriicinde tek yayin organidir. Bu sayimizda dort orijinal makalenin yani sira bir adet de derleme bulunmaktadir.
ilk orijinal arastirma “Huzursuz Bacaklar Sendromu Hastalarinda Depresyon ve Uyku Kalitesi” bashgi altinda Selma Topaloglu Tuac, Serkan Ozben,
Mesrure Koéseoglu Bitnel ve Sevim Baybas tarafindan yapilmistir. Uyku kalitesinden yoksun olan Huzursuz Bacaklar sendromlu hastalarda Beck
Depresyon Olcedi kullanilarak yapilan calismada iicte bir oraninda depresyona rastlanildigi, antidepresif tedavinin géz ardi edilmemesi gerektigi
bildirilmektedir.

Aykut Erdamar, Tuncay Bayrak, Hikmet Firat, Murad Mutlu, Sadik Ardi¢c ve Osman Erogul’un yaptigi “Uvulopalatal Flap Cerrahisi Etkinliginin Nicel
Analizi” bashkl cok merkezli arastirma ise derginin ikinci orijinal makalesidir. Daha dnce calisiimamis bir indeks olan karmasiklik degerinin operasyon
Oncesi ve sonrasindaki solunum sikintisi indeksi ile ilintili olabilecegi arastiriimistir.

Uclincl arastirma ise “Kalp Seslerinden Uyku Apnesi Tespit Edilebilir mi?” bashgi ile Metin Yildiz, Zeynep Tabak ve Sinan Yetkin'in yaptigi arastirmadir.
Literatlirde daha dnce denenmemis bir metod ile apne sirasinda kalp seslerinde gorilen morfolojik degisimleri karakterize edebilecegi dustnulen
zaman ve frekans diizlem parametrelerinden apne tespiti yapilabilecegini 6ngoren bir calismadir.

Doérdlncl ve son orijinal arastirma ise Hatice Baskale ve Tirkan Turan tarafindan kaleme alinan “Tirk Cocuklariin Uyku Aliskanliklari, Dizenleri
ve Annelerin Algilar” adli calismadir. Bu calismanin amaci; annelerin cocuklarindaki uyku sorunlari hakkindaki algilarini ve uyutma davranislarini
belirlemektir. Annelere sosyo-demografik bilgiler, cocugu uyutma davranislari ve anne uyku aliskanliklarini belirleyen anket formlari uygulanmistir.
Calismanin sonuclari pek cok cocugun uyku problemi yasadigini ve annelerin cok cesitli uyutma yontemleri kullandiklarini géstermistir.

Derginin tek derleme yazisi olan “Vardiyali Calisma ve Vardiyali Calisma Sonucu Gelisen Uyku Bozukluklari; Tanisi, Bulgulari ve Tedavisi” makalesi ise
Duygu Kurt Gok, Mehmet Taylan Pekdz ve Kezban Aslan tarafinda kaleme alinmistir. Makalede, vardiyal calisma ve iliskili uyku bozuklarinin klinik
bulgulari, tani kriterleri, sistemik sonuclari ve tedavi yontemlerinin gézden gecirilmesi amaclanmistir.

Dergimizin devamliliginin saglanmasi adina Tilrkiye'deki Uyku Tibbi'nin gelismesine destek veren ve kiymetli calismalarini bizlerle paylasan tim
hekimlere minnetimizi sunariz.

Tirk Uyku Tibbi Dernegi ve Dergi Editor Kurulu adina;
Bas Editor
Doc. Dr. Hikmet Firat
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Huzursuz Bacaklar Sendromu Hastalarinda Depresyon ve

Uyku Kalitesi

Depression and Sleep Quality in Patients with Restless Legs Syndrome

Selma Topaloglu Tuag, Serkan Ozben*, Mesrure Késeoglu Bitnel, Sevim Baybas

Bakirkéy Prof. Dr. Mazhar Osman Ruh Saglhigi ve Sinir Hastaliklar Egitim ve Arastirma Hastanesi, Noroloji Klinigi, Istanbul, Tiirkiye
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Oz

Amag: Huzursuz Bacaklar Sendromu (HBS) yaygin goriilen bir nérolojik
hastalik olup kisilerin uykusunu, duygu durumunu ve ginlik yasamini
olumsuz etkilemektedir. Bu calismada HBS hastalarinda uyku Kkalitesi,
glindiiz asirn uykululugu ve depresyon sikhidi ile bunlarin hastalik siire ve
siddetiyle iliskisinin belirlenmesi amaclanmustir.

Gereg ve Yontem: Merkezimizde primer HBS tanisi ile izlenmekte olan
41 hasta calismaya dahil edilmistir. Hastalar, Uluslararasi Huzursuz
Bacaklar Sendromu Calisma Grubu HBS siddet skalasina gore hafif, orta,
ciddi ve cok ciddi olmak lzere gruplara ayrilmig, tim hastalara hastalk
bilgilerini de iceren kimlik ve sosyo-demografik veri formu, Pittsburgh
Uyku Kalitesi indeksi, Epworth Uykululuk Olcegi ve Beck Depresyon
Olgegi doldurulmustur. Hastalik siddetine gore belirlenmis gruplar
arasinda istatistiksel analiz yapilmistir. Hastalik stresinin depresif belirtiler
ve uyku problemleri ile iliskisi incelenmistir.

Bulgular: Calismaya 30'u (%73,2) kadin, 11'i (%26,8) erkek olmak tizere
41 hasta dahil edilmistir. Calismaya katilan hastalardan 2’sinin (%4,9)
HBS siddet diizeyi hafif iken 7’sinin (%17,1) hastalik diizeyi ¢cok ciddidir.
On dort hasta (%34,1) orta, 18 hasta (%43,9) ciddi hastalik diizeyine
sahiptir. HBS hastalarinin %68,3’linde (n=28) kotl uyku Kkalitesi,
%14,6'sinda (n=6) glindliz asir uykululugu saptanmis, 3 hastada (%7,3)
ciddi depresyon olmak tzere hastalarin %29,3'linde (n=12) depresif
belirtiler izlenmistir. Hastalik siddeti arttikca uyku kalitesinin bozuldugu
ve depresif belirtilerin arttigi gortlmastir (p<0,01).

Sonug: HBS hastalarinin biyik bir kisminda kétt uyku kalitesi, dikkate
deder bir kisminda giindiiz asiri uykululugu saptanmis, yaklasik tgte
birinde depresyon goriilmustir. Hastahgin siresi ve siddeti arttikca
depresif belirtilerin yogunlugu artmaktadir. Ciddi sonuglari olabilecegi
unutulmadan HBS'nin ve eslik ettiginde depresyonun etkin tedavisi
zaman kaybetmeden planlanmalidir.

Anahtar Kelimeler: Huzursuz Bacaklar Sendromu, Willis-Ekbom hastaligi,
depresyon, uyku bozuklugu

Abstract

Objective: Restless Legs Syndrome (RLS) is a common neurological
disorder that affects patients’ sleep, emotional state and daily life
negatively. In this study it was aimed to determine the sleep quality,
daytime sleepiness and depression frequency in patients with RLS and
their relation with duration and severity of illness.

Materials and Methods: In our center, 41 patients with primary
RLS diagnosis were included in the study. Patients were divided into
groups as mild, moderate, severe and very severe, according to the RLS
severity scale of the International Restless Legs Syndrome Study Group.
Pittsburgh Sleep Quality Index, Epworth Sleepiness Scale, and Beck
Depression Inventory were filled in by all the patients, including identity
and sociodemographic data with illness information. Statistical analysis
was performed among groups divided according to disease severity.
Depressive symptoms of the disease duration and its relation with sleep
problems were investigated.

Results: In this study 41 patients, 30 (73.2%) female, 11 (26.8%) male,
were included. Of the patients participating in the study, 2 patients (4.9%)
had mild RLS while 7 (17.1%) were very severely ill. Fourteen patients
(34.1%) had moderate disease and 18 (43.9%) had severe disease. Bad
sleep quality was found in 68.3% (n=28) of patients with RLS, excessive
daytime sleepiness in 14.6% (n=6) severe depression in 7.3% (n=3) and
totally 29.3% of patients (n=12) depressive symptoms were observed. As
the severity of illness increased, sleep quality deteriorated and depressive
symptoms increased (p<0.01).

Conclusion: Most of the RLS patients had poor sleep quality, a significant
amount of daytime excessive sleepiness, and about one third of them
had depression. As the duration and severity of the disease increases, the
intensity of depressive symptoms increases. Remembering that RLS may
have serious consequences and effective treatment of depression when
accompanied should be planned without losing time.

Keywords: Restless Legs Syndrome, Willis-Ekbom disease, depression,
sleep disorder
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Giris

Willis-Ekbom hastaligi olarak da bilinen Huzursuz Bacaklar
Sendromu (HBS) oOzellikle geceleri ve istirahatte, genellikle
bacaklarda ortaya cikan, hareket ettirmekle rahatlayan hosa
gitmeyen, rahatsizlik verici his ile karakterize sensorimotor bir
bozukluktur (1,2). Hastalarin agri, uyusma, segirme, kasinma
gibi farkh sekillerde tanimlayabildikleri yakinmalara sebep olan
HBS tanisi Uluslararasi Huzursuz Bacak Sendromu Calisma
Grubu (IRLSSG) tarafindan belirlenmis beg kriterin bulunmasi
ile konulmaktayken 2014 yilinda yayinlanan Uluslararasi Uyku
Bozukluklari Siniflamasi-Uciincii Baskisi'nda (International
Classification of Sleep Disorders-Third Edition) hastalk
tanisi icin uykusuzluk veya guindiiz semptomlari gerekliligi
getirilmistir (3).

Hastaligin prevalansi %3,9 ile %15 arasinda degisen oranlarda
bildirilmekte olup bu oran yasla birlikte artmaktadir (4,5).
Kadinlarda erkeklere gore yaklasik 2 kat daha fazla gorilen
hastahgin primer (idiyopatik) ve sekonder (semptomatik)
formlari tanimlanmistir (1). Primer HBS genellikle erken
baslangicl olup (<45 yas), yavas progresyon gosterir ve gucli
ailesel iliski vardir (6). Primer HBS tanisi koymak icin bilinen
sekonder nedenlerin dislanmasi gerekir. Sekonder HBS ise demir
eksikligi, kronik bobrek yetmezligi, gebelik gibi durumlarla
iliskilidir (7). Noroleptikler gibi dopamin antagonistleri,
kalsiyum kanal blokerleri, antihistaminikler, lityum, trisiklik
antidepresanlar, selektif seratonin geri alim inhibitorleri (SSRI),
seratonin-noradrenalin geri alim inhibitorleri (SNRI) gibi ilaclar
ile alkol, kafein ve nikotin HBS semptomlarina sebep olabilir ya
da mevcut semptomlari kotulestirebilir (8,9).

Primer ve sekonder formlarin her ikisinin de kesin patogenezi
hala tam olarak bilinmemektedir. Bugiline kadar yapilmig
farmakolojik, elektrofizyolojik ve nérogorintileme calismalari
sonucu HBS’de altta yatan ana patofizyolojik mekanizmanin
noronal eksitabilitenin bozulmus dopaminerjik modulasyonu
oldugu dustintlmektedir (2).

Semptomlar aksamlari ve istirahatte ortaya ciktigi ya da
kotdlestigi icin hastalarin uykusu ciddi oranda etkilenir (10).
Uykuya dalamama, sik uyanma, giindiiz uykululugu gibi uyku
problemlerine yol acan HBS onceleri benign bir durum olarak
kabul edilirken guiniimuzde hastaligin fiziksel, psikolojik, sosyal
etkileriyle yasam kalitesini olumsuz etkiledigi ortaya konmustur
(2,11). Genel poptilasyona kiyasla artmis anksiyete ve depresyon
insidansi, kognitif fonksiyonlar ve mental durumda negatif
etkilenme s6z konusudur (2,12). Bu calismada, HBS hastalarinda
uyku problemleri ve depresyon goriilme sikligi ile bunlarin
hastalik suire ve siddetiyle iliskisinin belirlenmesi amaglanmistir.

Gerec¢ ve Yontem

Calismaya Bakirkéy Prof. Dr. Mazhar Osman Ruh Saghg
ve Sinir Hastaliklari Egitim ve Arastirma Hastanesi Noroloji
Poliklinikleri'nde takip edilmekte olan, IRLSSG tani kriterlerine
gore HBS tanisi konmus ve sekonder nedenler dislanmis 41
HBS hastasi dahil edilmistir. Calismaya alinan hastalara kimlik
ve sosyo-demografik veri formu, IRLSSG HBS Siddet Skalasi,
Pittsburgh Uyku Kalitesi indeksi (PUKI), Epworth Uykululuk
Olcegi (EUO) ve Beck Depresyon Olcedi (BDO) okunarak
doldurulmugtur. Hastalar, IRLSSG HBS Siddet Skalasi skoruna
gore hafif, orta, ciddi, ¢ok ciddi olarak alt gruplara ayrilmistir.

2

Doldurulan form ve dlceklerden elde edilen yanit ve skorlara
gore depresif belirtilerin, glindiz asirn uykululuk ve koti uyku
kalitesinin sikhgr belirlenmis; hastalik siddetine gore belirlenmis
alt gruplar arasinda bu agidan anlamh fark olup olmadig
incelenmistir.

IRLSSG HBS Siddet Skalasi; IRLSSG tarafindan gelistiriimis, hastaligin
siddetini belirlemeye yonelik olarak hastahigin tipik belirtileri
Uzerine sorulan, her biri 0-4 arasi derecelendiriimis 10 sorudan
olusmaktadir. 0-10 puan hafif, 11-20 puan orta, 21-30 puan ciddi,
31-40 puan ¢ok ciddi HBS seklinde degerlendirilir (13).

BDO; Beck (14) tarafindan 1961'de gelistirilen ve Ulkemizde
gecerlik ve guvenirlik calismalari Hisli (15) tarafindan yapilan
depresyon derecelendirme Olcegidir. Denk dlsen puan
araliklari dogrultusunda ¢6lcek, 1-10 arasi normal, 11-16 arasi
orta derecede duygu durumu bozuklugu, 17-20 arasi klinik
depresyon; 21-30 arasi orta diizeyde depresyon; 31-40 arasl
ciddi diizeyde depresyon; 41-63 arasi agir depresyon biciminde
degerlendirilmektedir.

PUKI; 1989’da Buysse ve ark. (16) tarafindan gelistirilmis, 1996’da
Agarglin ve ark.'lari (17) tarafindan Tirkce’'ye uyarlanmistir.
Gecmis bir aylk sirede uyku kalitesini ve bozuklugunu
degerlendiren, 19 maddelik bir 6z bildirim 6lcegidir. Olcegin
puanlanan 18 sorusu; subjektif uyku Kkalitesi, uyku latansi,
uyku sdresi, alisiimis uyku etkinligi, uyku bozuklugu, uyku ilaci
kullanimi ve giindiz islev bozuklugu olmak lizere 7 bilesenden
olusur. 0-21 arasinda degisen toplam puanin 5’ten buylk
olmasi “koti uyku kalitesi”ni gosterir.

EUQ; giindiiz uyku halini géstermede kullanilan bir dlcektir. Her
biri 0-3 puan degerinde olan toplam 8 sorudan olusur. Hastanin
asin yorgun olmadigi siradan bir giinde, belli durumlarda
uykuya dalma olasiligi sorgulanir. Toplam puan 10 ve {izerinde
ise guindliz asir uyku halinin varligina isaret eder (18).

istatistiksel Analiz

Calismada elde edilen bulgularin istatistiksel analizleri SPSS 16
for Windows kullanilarak gerceklestirilmistir. Calisma verileri
degerlendirilirken tanmimlayici istatistiksel metodlar (ortalama,
standart sapma, frekans) kullanilmustir.

Parametrik varsayimlarin  karsilandigi  iki grup arasi
karsilastirmalarda Student t-test, parametrik varsayimlarin
karsilanmadig iki grup arasi kargilastirmalarda Mann-Whitney
U testi kullanilmistir. Niteliksel verilerin karsilastiriimasinda
ki-kare testi, beklenen frekanslarin karsilanmamasi durumunda
ise Fisher's exact testi kullamlmistir. ikiden fazla grubun
niceliksel verilerinin karsilastinimasinda, parametrik varsayimlar
karsilanmadiginda Kruskal Wallis ve farkliliga neden olan grubun
tespitinde Mann-Whitney U testi kullanilmistir. Calismada nitel
ve nicel iliskilerin normal dagilim gostermeyen verilerinin
karsilastinlmasinda Spearman’s Rho kullanilmistir.

Tiim analizlerin sonuglari anlamlilik p<0,05 ve p<0,01 diizeyinde
degerlendirilmistir.

Bulgular

Calismamiza IRLSSG kriterlerine gore primer HBS tanisi konmus
30'u (%73,2) kadin, 11'i (%26,8) erkek olmak Uzere 41 hasta
dahil edilmistir. Calismaya katilanlarin yaslar 18 ile 65 arasinda
degismekte olup yas ortalamasi 44,59+9,24'tur.

Calismaya katilan hastalarin yakinma sureleri incelendiginde
ortanca degerin 5 yildan buytik oldugu gérulmusttr. Tani alana
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kadar gecen sire degiskeninde ortanca deger 3 ay-1 yildir
(Tablo 1).

Calismaya katilan hastalardan 2’sinin (%4,9) HBS siddet duzeyi
hafif iken 7’sinin (%17,1) hastalik diizeyi cok ciddidir. On dort
hasta (%34,1) orta, 18 hasta (%43,9) ciddi hastalik dizeyine
sahiptir. Hafif siddette hastalik dizeyine sahip hasta sayisi
istatistiksel degerlendirme icin yetersiz oldugundan hafif ve orta
siddetteki hasta gruplan birlikte degerlendirmeye alinmistir.
HBS hastalarinin BDO ortalama puani 11,39+10,21'dir. Hastalik
siddetine gére belirlenmis gruplar arasinda BDO skorlari agisindan
istatistiksel olarak anlaml fark saptanmistir. Hastalik siddeti cok
ciddi olan grup, hafif-orta siddet diizeyi grubundan (p=0,023)
ve ciddi siddet diizeyi grubundan (p=0,042) istatistiksel olarak
anlamli derecede yiiksek puan almistir. Hafif-orta siddet duzeyi
ve ciddi siddet dlizey gruplarinin puanlari arasinda istatistiksel
olarak anlaml bir fark bulunmamistir (p>0,05).

BDO'’ye goére hastalarin %29,3'i (n=12) depresif belirtilere
sahip olup 3 hastada (%7,31) ciddi depresyon saptanmistir.
Depresif belirtilere sahip olanlarin orani hastalik siddeti cok ciddi
olan grupta hafif-orta siddet diizeyi grubuna gore istatistiksel
olarak anlamli derecede ytiksektir (p<0,05).

BDO puanlari ile hastalik siiresi arasinda da pozitif ydnde
istatistiksel olarak anlamli bir iliski bulunmustur (p<0,05).

HBS hastalarinin EUO ve PUKI puanlari degerlendirildiginde;
EUO ortalama puani 4,92+4,68, PUKi toplam puani ortalama
8,63+4,28'dir. PUKI’de uyku latansi ve subjektif uyku kalitesindeki
etkilenmenin diger bilesenlere gore biraz daha belirgin oldugu
gortlmustir (Tablo 2).

Hastalik siddet diizeyine gore belirlenmis gruplarin PUKI ve
EUO skorlari karsilastinilmis, PUKI toplam ve PUKI uyku etkinligi
puanlar agisindan siddet duzeyi gruplar arasinda istatistiksel
olarak anlaml fark saptanmistir.

PUKI toplam puanlarina bakildiginda, hastalik diizeyi hafif-orta
olan grup ciddi siddet diizeyi grubundan (p=0,025) ve cok ciddi
siddet diizeyi grubundan (p=0,029) istatistiksel olarak anlaml
derecede dusuk puan almistir. PUKI uyku etkinligi puanlarina
bakildiginda, hastalik diizeyi hafif-orta olan grup, ¢ok ciddi
siddet duizeyi grubundan (p=0,014) istatistiksel olarak anlamli
derecede dustk puan almistir (p=0,014).

HBS hastalarinin %68,3'inde (n=28) PUKIi'ye goére kot uyku
kalitesi saptanmustir. Alti hasta EUO’den 10 ve lizeri puan
almis, boylece hastalarin %14,6’sinda gundiz asir uykululugu

Hastalik siiresi ile PUKI ve EUO puanlar arasinda istatistiksel
olarak anlamli iliski saptanmamustir.

Hastalik siddet diizeyine gore belirlenmis gruplarin klinik ve
demografik ozellikleri Tablo 3’te 6zetlenmistir.

Tartisma

HBS yaygin gorilen bir norolojik rahatsizliktir. Yasla beraber
sikhigrartmakla birlikte her yasta gorulebilir (19). Prevalansina dair
genis bir aralikta oranlar soylenmekle birlikte gercek sikligindan
daha az tanindigini ve rapor edildigini dustinmekteyiz. Bizim
hastalarimizin sikayetlerinin baslamasindan tani konulmasina
kadar gecen sirenin ortanca degeri 3 ay-1 yildir. Sadece 15
hasta yakinmalari basladiktan sonra ilk 3 ay icerisinde tani almus,
16 hastanin (%39,0) tani alabilmesi icin gecen sure 1 yildan, 7
hastanin (%17,1) ise 5 yildan fazla olmustur. Tanida yasanan
gecikmenin sebebi bazi hastalarin bu durumun bir hastalik
olabilecegini disiinmeyip doktora ge¢ bagvurmasi oldugu gibi
bazen de doktorlar tarafindan hastaligin yeterince taninmamasi
olabilmektedir. Bunun yaninda 2014 yilinda yayinlanan
Uluslararasi Uyku Bozukluklari Siniflamasi-Uciincii Baskis’'nda
yapilan degisiklikle hastalik tanisi icin uykusuzluk veya glindiiz
semptomlari kriteri getirilmis ve bu dogrultuda yeni prevalans
calismalarina ihtiyac dogmustur.

Calismamiza katilan hastalarin %29, 3’linde (n=12) orta diizeyde
duygudurum bozuklugundan ciddi diizeyde depresyona kadar
degisen oranlarda depresif belirtiler saptanmustir. Epidemiyolojik
calismalar HBS’de, saglikh bireylere gore 2 ile 4 kat artmis
depresyon riskinden s6z etmektedir (20). Sevim ve ark. (21)
Mersin ilinde yaptiklarni arastirmalarinda HBS hastalarinin
kontrollerden daha endiseli ve depresif oldugunu saptamislardir.
Amerika Birlesik Devletleri'nde yapilan kesitsel bir calismada,
herhangi bir psikiyatrik bozuklugun yasam boyu sikligi, HBS
hastalarinda (%36,8) HBS semptomlari olmayanlardan (%14,6)
daha yiksek bulunmustur. En yaygin psikiyatrik tani major
depresif bozukluk olup, kontrol grubunda %8,4 iken HBS
hastalarinda 6miir boyu prevalansi %19 saptanmistir (22). HBS
hastalarinda ve kontrol grubunda psikiyatrik tanilar, psikolojik
yakinmalar, uyku ve kisilik Ozelliklerinin karsilastirildigi bir
calismada HBS hastalar, kontrollerden daha fazla depresif
bozukluk, psikopatolojik belirtiler ve daha dusik iyilik hali
gostermis, ancak kisilik Ozelliklerinde herhangi bir fark
saptanmamistir (23).

saptanmistir. Tablo 2. Pittsburgh Uyku Kalitesi indeksi puanlarinin dagilimi
Tablo 1. Calismaya katilan hastalarin yakinma ve tani alma Minimum Ort. £SS
stirelerinin dagihmi n=41 - Maksimum (Medyan)
n=41 n % Pittsburgh Uyku Kalitesi indeksi
<3ay 3 7,3 Toplam 2-16 8,63+4,28 (9)
Vakinma siiresi 3 ay-1yil 3 7,3 Subjektif uyku kalitesi 0-3 1,71+0,78 (2)
1-5 yil 11 26,8 Uyku latansi 0-3 1,85+1,08 (2)
>5 il 24 58,6 Uyku siiresi 0-4 1,46%1,20 (1)
<1 ay 3 7,3 Alisiimig uyku etkinligi 0-3 1,34+1,25 (1)
<3ay 12 29,3 Uyku bozuklugu 0-3 1,4940,71 (1)
Tani alana kadar gegen sire 3 ay-1yil 10 24,3 Uyku ilact kullanimi 0-3 0,07+0,46 (0)
1-5 vl 9 22,0 Giindiz islev bozuklugu 0-3 0,710,717 (1)
>5 yil 7 17,1 Ort.: Ortalama, SS: Standart sapma
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HBS ile depresyon arasindaki iliskide, HBS'de stiregelen uyku
bozukluklarinin roli buytktir. Uykusuzluk ve depresyon
arasinda kuvvetli bir iliski s0z konusudur (24). Major depresyonu
olan hastalarin %90'inda subjektif uyku bozuklugu semptomu
oldugu bilindigi gibi uykusuzlugun depresif semptomlara neden
oldugu da kanitlanmistir (25). HBS semptomlarinin genellikle
geceleri ortaya cikmasina bagli olarak uyku bozuklugu, 6zellikle
orta ve siddetli HBS hastalarinin yaygin bir sikayetidir (20).
Hastalik uyku siresini, kalitesini ve gtindiiz uyanikligini olumsuz
etkilemektedir (26). Literatlirde HBS hastalarinin %85 kadar
blyuk cogunlugunda uykuyu baslatma, siirdiirme ve toplam
uyku stresinde problemler goriilmekte ve neredeyse Uicte biri
ciddi uyku problemleri bildirmektedir (27). Bizim calismamizda
hastalarin %68,3’lUnde kotl uyku kalitesi saptanmis, %14,6'hk
bir kismi gunlik islevlerini etkilemesi acisindan 6nemli olan
glindiiz asin  uykululugu bildirmiglerdir. Hastalik siddeti
arttikca uyku kalitesindeki olumsuz etkilenmenin belirginlestigi
dikkat cekmistir. Calismamiza katilan hastalarin %29,3’linde,
orta dizeyde duygudurum bozuklugundan ciddi diizeyde
depresyona kadar degisen oranlarda saptadigimiz depresif
belirtilerin, HBS hastalarinda gorilen uyku problemlerinin
ve uyku problemlerine bagl etkilenen giindiiz islevlerinin
sonucu oldugunu distinmekteyiz. Hastalk siddeti arttikca
uyku kalitesinin bozulmasi, bununla birlikte depresif belirtilerin
artmasi bu goriisii desteklemektedir. Ote yandan HBS ve
duygudurum bozukluklari, 6zellikle de depresyon, benzer
norobiyolojik yollara sahip olabilir ve ortak norobiyolojik
koken, duygudurum bozukluklari ve HBS'nin komorbiditesini
aciklayabilir (28). HBS’deki noérobiyolojik mekanizma tam

olarak ortaya konamamis olsa da dopamin agonistlerinin
HBS semptomlarini hafifletmesi hastaligin patofizyolojisinde
dopaminerjik disfonksiyonun olduguna isaret etmektedir (24).
Dopaminerjik eksiklik depresyonun da patofizyolojisinde rol
oynar. Pramipeksol ve bromokriptin gibi bazi dopamin reseptor
agonistlerinin  depresif semptomlarin azaltilmasinda etkili
oldugu gosterilmistir. Depresyon patogenezinde dopaminerjik
disfonksiyonun potansiyel roll, parkinson hastalarinda depresif
belirtilerin yayginhgr ile desteklenmektedir (28).

HBS siddeti arttikca depresyon gorilme sikhginin arttigini
belirten bazi baska calismalarda oldugu gibi bizim calismamizda
da depresif belirtilerin yogunlugundaki artis hastalik siddeti ile
korele bulunmustur (29). Ayni zamanda hastalik suresi uzadikca
depresif belirtilerin arttigr gorilmiustir.

HBS'li hastalarda depresif bozuklugun tani ve tedavisinde
bazi guclikler yasanmaktadir. Tanida yasanan glclik, her iki
bozuklukta bazi ortak semptomlarin olmasindan kaynaklanabilir;
uykuyla ilgili sikayetlerin HBS'de de depresyonda da siklikla
gorilmesi gibi (20). HBS semptomlari, uykusuzluk, ener;ji
kaybi, konsantrasyonun azalmasi ve psikomotor gerilik/ajitasyon
gibi depresyon belirtilerinin bazilarina sebep olabilir. Bir¢ok
durumda bu semptomlarin depresyonun sonucu olarak mi
ortaya ciktigi yoksa HBS ile mi iliskili oldugunu belirlemek zor
olabilir (22). Bazi antidepresanlarin HBS'yi tetikledigi veya
kotilestirdigi bildirildiginden HBS’deki depresyon tedavisinin
bazi 6zel yonleri vardir. Venlafaksin gibi SNRI ile sitalopram,
fluoksetin, paroksetin ve sertralin gibi SSRI, serotonerjik etki
aracihgi ile dopamin inhibisyonu sonucu HBS semptomlarina
yol acabilir (28).

Tablo 3. Hasta gruplarinin klinik ve demografik 6zellikleri

Hafif-orta Ciddi Cok ciddi p
(n=16) (n=18) (n=7)
Yas
O 4 55 (medyan) 44,75+11,23 (46) 44,44+8,37 (47) 44,57+7,48 (42) 0,935
Cinsiyet
Kadin/Erkek (%) 10 (%62,5)/6 (%37,5) 13 (%72,2)/5 (%27,8) 7 (%100)/0 (%0) 0,174*
EUO
ore & 55 (medyan) 3,25+2,67 (3) 5,72+4,84 (6) 6,7146,96 (6) 0,212
G/‘i”g)z; uykululuk 15 (93,8)/1 (6,2) 15 (83,3)/3 (16,7) 5(71,4)/2 (28,6) 0,359
BDO
NN 8,63+10,26 (7) 9,04+6,11 (9) 21,43+13,46 (24) 0,027c
ij([)zs)y"” 14 (87,5)/2 (12,5) 13 (72,2)/5 (27,8) 2 (28,6)/5 (71,4) 0,017*
PUKI .
Ore 55 (medyan) 6,50+3,88 9,3343,48 11,7145,05 0,016%
325(‘(‘,2)“"“ kalitesi 9.(56,2)/7 (43,8) 15 (83,3)/3 (16,7) 6 (85,7)/1 (14,3) 0,146*
Tani alma siresi
<3ay 2(%12,5) 1(5,6) 0 (%0)
3 ay-1 yil 2 (%12.5) 1(5.6) 0 (%0) 0,833
1-5 yil 4 (%25.0) 5(9%27,8) 2 (%28,6)
>5 yil 8 (%50) 11 (%61,1) 5 (%71.4)

%2 test, *p<0,05,
Mann-Whitney U, Kruskal-Wallis p<0,01

a: Hafif-orta ve ciddi gruplar arasinda anlamli fark; b: Hafif-orta ve cok ciddi gruplar arasinda anlamli fark; c: Ciddi ve ciddi cok gruplar arasinda anlamli fark, EUO: Epworth

Uykululuk Olcegi, BDO: Beck Depresyon Olgegi, PUKI: Pittsburgh Uyku Kalitesi indeksi, Ort.: Ortalama, SS: Standart sapma
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Bugtine kadar, tedavi edilmemis ve tedavi edilen HBS hastalarinda
depresyon seyri ile ilgili caisma olmamakla birlikte eslik eden
depresyon varligi HBS tedavisinin etkinliginde dnemli olabilir. Eslik
eden orta/agir depresyonu olan hastalarda genellikle antidepresan
tedavi gerekliyken hafif-orta siddette depresif belirtilerin HBS
semptomlarinin diizelmesi ile rahatladiklari goriilmektedir (20).

Sonug

HBS’nin benign bir durum oldugu, tani ve tedavideki
gecikmelerin ciddi sonuglar olmadigina dair genel yanls bir
kani s6z konusudur. Hastalik sanildigi kadar benign olmayip
hastalarin uykusunu, duygudurumunu, yasam kalitesini olumsuz
etkilemektedir. HBS'nin ve komorbid depresyonun zamaninda
taninmasi ve gereken hastaya uygun tedavinin verilmesi buyik
onem tagimaktadir.
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Abstract

Objective: In this work, a new methodology based on signal processing
techniques for the quantitative analysis of uvulopalatal flap surgery is
proposed. Clinical assessment studies of uvulopalatal flap surgery are
based on not only the physician’s examination, but also the patient’s
subjective feedback. Quantitative and objective evaluation studies are
still lacking in the literature.

Materials and Methods: Full night sleep records were analyzed for 21
patients before and after the surgery. The proposed algorithm consists
of two independent parts. In the first part, the heart rate variability
and complexity of the electrocardiogram were calculated. The second
part includes calculating the electroencephalogram sub-band energy.
Afterwards, the statistical methods were applied in order to determine
the correlation of clinical and experimental parameters.

Results: The low frequency/high frequency ratio and the sub-band
energy of beta wave were significant for the patients having low post-
operative delta sleep duration. Moreover, the sub-band energies of
both alpha and beta waves, and theta wave were significant for the
patients who had high post-operative delta sleep duration and blood
oxygen saturation (SaO,)-parameter. Complexity was significant for the
patients with low postoperative respiratory disturbance index and SaO,
parameter, and respiratory disturbance is correlated with snoring index.
Conclusion: Respiratory disturbance index, which is not significant
according to the pre- and post-operative clinical findings, was found to
be directly related to the complexity feature. The most important result
of this work is that the pre-operative complexity feature is correlated with
respiratory disturbance and snoring index. This means that complexity
feature can be a predictor prior to surgery.

Keywords: Sleep disorders, obstructive sleep apnea, uvulopalatal flap
surgery, complexity, Hjorth parameters

Oz

Amac: Bu calismada, uvulopalatal flap cerrahisinin kantitatif analizi icin
sinyal isleme tekniklerine dayanan yeni bir metodoloji onerilmektedir.
Uvulopalatal flap ameliyati ile ilgili klinik degerlendirme calismalar,
doktorlarin  muayenesine baglli olmakla birlikte, hastanin subjektif
geribildirimini de icermektedir. Kantitatif ve objektif degerlendirme
calismasi literatiirde halen eksiktir.

Gereg ve Yontem: Ameliyat 6ncesinde ve sonrasinda 21 hastanin tim
gece uyku kayitlari analiz edilmistir. Onerilen algoritma, iki bagimsiz
bélimden olugsmaktadir. Birinci bolimde, kalp hizi degiskenligi ve
elektrokardiyogramin - karmagikligi hesaplanmustir. ikinci bélim ise,
elektroensefalogram alt bantlarinin enerjilerinin hesaplanmasini icerir.
Ardindan, klinik ve deneysel parametreler arasindaki ilintinin belirlenmesi
icin istatistiksel yontemler uygulanmustir.

Bulgular: Dusiik frekans/yiiksek frekans orani ve beta dalgasinin alt
bant enerjisi, ameliyat sonrasi delta uyku siresi disiik olan hastalar icin
anlamlidir. Ayrica, hem ameliyat sonrasi delta uyku siiresi hem de kan
gazinda ol¢lilen O, satiirasyonu (SaO,) parametresi yiiksek olanlar icin
alfa ve beta dalgalarinin ve teta dalgasinin alt bant enerjileri anlamlidir.
Ameliyat sonrasi solunum bozuklugu endeksi ve SaO, parametresi
distk olan hastalarda karmasiklik anlamlidir ve solunum bozuklugunun
horlama indeksi ile ilintisi bulunmaktadir.

Sonug: Ameliyat oncesi ve sonrasindaki klinik bulgulara gére anlaml
olmayan solunum bozuklugu indeksinin karmasiklik 6zelligi ile dogrudan
iliskili oldugu bulunmustur. Bu calismanin en 6nemli sonucu, ameliyat
oncesi karmasiklik 6zelliginin solunum bozuklugu ve horlama indeksi ile
ilintili olmasidir. Bu, karmasgiklik 6zelliginin cerrahiden once bir 6ngori
parametresi olabilecedi anlamina gelmektedir.

Anahtar Kelimeler: Uyku bozukluklari, obstriiktif uyku apnesi,
uvulopalatal flap cerrahisi, karmasiklik, Hjorth parametreleri
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Introduction

Obstructive sleep apnea (OSA) is one of the important sleep
disorders that affects nearly 4% of men and 2% of women
population (1). It is usually occurred by the relaxation of
tongue and throat muscles leading to interruption in breathing
during sleep (2). OSA is diagnosed with polysomnography
(PSG) recordings which remains the gold standard laboratory
technique for the assessment of sleep and its disorders (3).
OSA is treated by either non-surgical or surgical methods.
Correction of sleep posture, weight loss, external nasal support
device, oral appliance therapy, pharmacological therapy and
continuous positive airway pressure therapy are given as an
example of non-surgical several treatment options for OSA.
However, the surgical methods are an alternative option in case
failure of non-surgical treatments. Uvulopalatopharyngoplasty
(UPPP), tonsillectomy, mandibular osteotomy, tracheotomy,
laser assisted uvulopalasty, reduction of glossectomy, internal
and external nasal reconstruction, and the upper and lower jaws
advancementare commonly known as surgical treatment options
(4,5). The primary surgery technique is the UPPP procedure that
was introduced by Fujita et al. (6). In this technique, surgeon
aims to remove palatal and lateral pharyngeal tissues that are
highly complaint during sleep. In 1996, the UPPP was altered
to the uvulopalatal flap (UPF) technique (7). In the UPF, the
wall mucosa between the uvula and lateral pharyngeal is
removed and then the uvula is retracted toward the junction
of the hard-soft palate for widening the oropharyngeal airway
(8,9). The main advantages of UPF over UPPP are reduced risk
of velopharyngeal insufficiency and nasopharyngeal stenosis,
potential to be reversible, improved velopalatal opening from
preserved uvular muscle, low risk of bleeding, and reduced pain
@).

The effectiveness of the surgical method is defined by the
reduction of apnea hypopnea index (AHI) by 50% according to
the value before surgery or an absolute AHI of 20 or less (10).
Several clinical studies have reported the UPF is evaluated in the
short time (<6 months) and the long time (=48 months), and
the success of UPF and its modifications are between 42.4%
and 96% for the different patient groups (10,11). After the UPF
surgery, some improvements in snoring, respiratory disturbance
index (RDI) and AHI for different patient groups in various pre-
post-operative conditions may be observed (7).

In the literature, the success of the surgical method was
generally assessed with clinical findings, whereas in another
study, it was reported that this assessment was inadequate
and subjective (10). Nevertheless, there is no study in the
literature in which the success of the surgical method is
numerically evaluated. Merely, there are few studies including
the assessment of the non-surgical treatment, using numerical
methods (12-14). However, there is no signal processing based
study for the assessment of OSA surgery.

In this context, in our preliminary study, we observed that
some patients with high post-operative AHI declared that
their sleep quality became better after the surgery, conversely
some patients with low post-operative AHI continued with the
initial complaints (15). These results show that the numerical
techniques are required to determine the new predictor or
criteria for the assessment of OSA surgery. Therefore, the

efficacy of the surgery should be evaluated by both physicians
and signal processing experts.

In the present work, a novel methodology based on
electrocardiogram (ECG) and electroencephalogram (EEG)
features is introduced for the quantitative analysis of UPF
surgery. For this purpose, the same patient group for the same
surgical procedure to introduce an objective assessment for the
UPF was investigated and hence, full night PSG records before
and after surgery were analyzed.

The rest of this paper is organized as follows. Section 2 begins
with the description of the proposed algorithm. Then, the
patient records and the properties of the signals are introduced.
In this context, the methodological approach of the research is
explained. Moreover, suitable ways to formulate the problem
are presented. This section is completed by explaining the
statistical model. The test results of the model are given in
Section 3, which is followed by Section 4 with a discussion on
the extensive results. Section 5 provides some final remarks
with an emphasis on the novelties of the study and directions
for future works.

Materials and Methods

In this study, the full night sleep records were analyzed for 21
patients before and after the surgery. The proposed algorithm
was applied using MATLAB, The Math Works Inc. The ECG
and EEG channels were used for the analysis. The algorithm,
shown in Figure 1, consists of two independent parts. The
first part includes the ECG analysis. The heart rate variability
(HRV) and the Hjorth parameters of the ECG were calculated
subsequently. The second part includes calculating the EEG sub-
band energy. Afterwards, the statistical methods were applied

PSG data

' l

ECG EEG

Y Y

R Detection DWT

t '

Complexity HEV Sub-band energy

Frequency
domain

'

Statistical analysis

Figure 1. The block diagram of the algorithm
PSG: Polysomnography, ECG: Electrocardiogram, EEG: Electroencephalogram,
HRV: Heart rate variability, DWT: Discrete wavelet transform
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in order to determine the correlation between the ECG, EEG
and UPF parameters. The methods used in each part of the
proposed method and recordings are explained in the following
subsections.

Polysomnography Recordings

In the present study, a set of overnight PSG data was used.
The recordings were collected from the Sleep Research
Laboratory Database of the Department of Chest Diseases
at the Yildinm Beyazit Instructional and Exploratory
Hospital, Ankara, Turkey. Twenty-one patients with OSA
had undergone nocturnal PSG recording using gold
standard method (16,17). All signals were recorded with a
multichannel digital PSG device (Compumedics E series). The
PSG recordings contain the ECG, EEG (C3-A2, C4-A1, O,-Al,
O1-A2), electromyogram, electrooculogram, blood oxygen
saturation (Sa0,), thorax impedance, body position, airflow,
snoring sound, and photoplethysmogram. In this study, the
ECG and EEG channels of PSG records were only used. The
ECG electrodes were placed on the body with Einthoven
triangular forms to acquire lead-1l derivation. The EEG
electrodes were placed on the scalp due to 10-20 electrode
system and C3-A2 derivation of EEG was used. The ECG and
EEG signals were recorded with 512 and 256 samples per
second, respectively. Both signals were filtered with a 0.5-35
Hz band-pass filter and have 16 bit resolution. The PSG data
used in the study were recorded in routine clinical trials. In
this work, only retrospective studies were performed on this
data. No information from patients was used. For this reason,
ethics committee approval is not required.

The Electrocardiogram Analysis

In ECG analysis, teager energy operator (TEO) was used
for R-wave detection to obtain HRV series. After, the Hjorth
parameters of the ECG was calculated. R-wave detection is the
crucial step to calculate HRV series and Hjorth parameters. The
QRS complex has special characteristics such as sharp rising and
falling edges, so a derivative based operator should be used in
R-wave detection. The raw ECG signal may include different
kinds of noise and artefacts [low and/or high frequency (LF
and/or HF] noise, baseline drift etc.) so, R detection algorithms
can give incorrect results. Therefore, three different R detection
algorithms (based on TEO, wavelet transform and template
matching) were examined. Since TEO is cost-effective, reliable
method and according to results, it was preferred to detect R
peaks (18,19).

Teager Energy Operator

TEO is defined as a nonlinear signal carrier operator, and it was
firstly used to estimate the envelope of amplitude modulated
signal (20). This method has successfully been used in various
signal processing applications and some biomedical applications
(21-25). In discrete-time, TEO is given in equation 1:

Ye(n) = x*(n) —x(n+ Dx(n— 1) M)

TEO depending on the first two difference of the signal is used
as an energy operator. It intensifies the instantaneous changes
such as R peak, while it suppresses the LF components (P and T
waves) and background level (20).
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Hjorth Parameters

Hjorth parameters, called activity, mobility and complexity, are
depending on activity changes between adjacent segments in
the same signal. These parameters were firstly introduced by
Hjorth which characterized with the EEG pattern in terms of
amplitude, time scale, and slope spread (26,27). The signal
power, mean frequency of signal and change in signal frequency
could be defined as an activity, mobility and complexity in time
domain, respectively. Therefore, instantaneous changes in the
signal could be investigated with Hjorth parameters. This useful
method was motivated us to use complexity in ECG signals.
The activity is the variance of signal x(n) and it is given in
equation 2. The mobility is the square root of variance of first
derivation of signal divided to variance of signal descirebed in
equation 3. The complexity is the mobility of first derivation of
signal divided to mobility of signal shown in equation 4 (28).

Activity = var(x(t)) @)
. dx(t)
. _ activity (T)
Mobility = activity(x(t)) )
. mobility(%)
_ moottti\mar ) 4
Complexity mobility(x(t)) @

The complexity is a morphological feature of transitions
between the P, QRS and T waves which are related to
cardiovascular and electrical circulation in the heart. In
case of the sleep apnea, sufficient amount of blood is
not pumped to tissues by heart due to blood oxygen
deficiency, which affects the coherence of ventricular and
atrial contractions. A normal ECG waveform is about 700
msec and QRS complex is about 400 msec. For this reason,
the complexity was calculated over 160 msec before and
240 msec after R wave (29). The time intervals used to
calculate the complexity are shown in Figure 2.

Heart Rate Variability Analysis

HRV is the physiological representation of heartbeats variation
in the time intervals (30). In HRV analysis, the RR interval
detection has to be as accurate as possible. In recent years,
great emphasis was given to the research of HRV during
sleep and the obtained parameters have been used not only
for a better understanding of the sleep physiology, but also
evaluation of sleep disorders.

There are many features in both time and frequency domains
of HRV and several methods are used for the determination of
these features. These are classified as short-term (5 min) and
long-term (24 hours). ECG raw data is analyzed with many
time and frequency domain statistical methods (30). In spectral
analysis of HRV, HF (HF, 0.15- 0.4 Hz), LF (LF, 0.04-0.15 Hz)
and very LF (VLF, 0.003-0.04 Hz) parameters are known as
spectral components. LF and HF are approximately 95% of total
power. The increase in the LF is observed in physical activity,
mental stress, moderate exercise, standing, a coronary artery
occlusion and moderate hypotension. The increase in the HF
could be depending on controlled respiration (30). The LF/HF
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ratio is the one of HRV feature that is a considerable indicator
for the respiratory disorders (23,30,31). In this work, the power
spectrum of HRV was computed and then the LF/HF ratio was
calculated.

The Electroencephalogram Analysis

The analysing of the specific waveforms or the sub-bands of
EEG is an important approach in the sleep researches (32,33).
The EEG raw signal is composed of delta, theta, alpha, and beta
waveforms. The power spectrum and the EEG sub-band energy
analysis were performed on PSG records in earlier studies. Some
of them reported that respiration events or some kinds of sleep
disorders are related to the variation of EEG energy and power
spectral density (23,33,34).

Electroencephalogram Sub-band Decomposition

The wavelet transform is a suitable method for the non-
stationary signals (22,32,35). The EEG signal is non-stationary
and has highly complex time-frequency characteristics (35).
The wavelet transform provides a varying window size, as
wide at low-frequencies and narrow at high frequencies. Thus,
the optimum time-frequency resolution can be obtained in
all frequency ranges (36). The wavelet transform is applied in
two different ways, including continuous and discrete (37).
Calculation of the wavelet coefficients is difficult and time
consuming for each scale due to the continuous change of the
scale and the continuous wavelet transformation parameters.
Therefore, the discrete wavelet transform (DWT) is more
frequently used (32).

The DWT provides a sub-band decomposition of a given signal
x(n) into a set of approximation and detail coefficients (35). In
the first step, the original signal x(n) is passed through a high-
pass filter g(n) and low pass filter h(n). This process includes
one level of decomposition and it can be expressed in equation
5 and 6.

Yiign (K) = 2 x(n).g(2k-n) 5)
Yiow (K) = 2 x(n).h(2k-n) (6)

Here, Yhign (k) and Yo, (k) are the outputs of the high pass
and low pass filters respectively. This process can be repeated
consecutively, and the desired frequency intervals are obtained.
Sub-band decomposition of EEG signal which is called the
wavelet decomposition tree is given in Figure 3.

The choice of the wavelet basis function and the number of
decomposition levels is based on the features of the signal.
In this study, five level decompositions were performed with
order 4 Daubechies wavelet basis function (38). This wavelet
shape fairly resembles the shape of the related EEG sub-band
waveform. The number of decomposition level should provide
a necessary sub-band of the signal.

The Sub-band Energy Calculation

The energy (E) of a signal x(n) over the finite interval (-N < n <
N) is defined as:

E =YX Ix(m)) @)

The Wavelet coefficients were used to compute energy
associated with each sub-bands. To calculate the sub-band
energy, firstly the full-band EEG signal was decomposed into
four sub-bands: delta (0-4 Hz), theta (4-8 Hz), alpha (8-12 Hz),
and beta (12-16 Hz). The energy of each sub-band was then
computed with using equation 7.

Statistical Analysis

In the statistical analysis, the patient records were divided into
the clinically specific groups. These are depending on the value
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of the pre and post-operative body mass index (BMI), AHI, RDI,
SaO, parameter and delta sleep duration.

We proposed a statistically based evaluation model described
in Figure 4 in which we firstly classified the features as clinical
and experimental. Both of feature types were performed with
Kolmogorov-Smirnov and Shapiro-Wilk-W tests to determine the

| 0-64Hz | |64-128 He|

| 0-32Hz | | 32-64 Hz |

| 0-16Hz | [16-32Hz |

Tostz | — etehz |

Delta 0-4 Hz| Theta 4-8 Hz||Alpha 8-12 Hz| |Beta 12-16 Hz|

Figure 3. Wavelet decomposition tree and sub-bands of the
electroencephalogram signal
EEG: Electroencephalogram

distribution. After the descriptive test, the clinical features were
found to be parametric and otherwise, experimental features
were found to be non-parametric, accordingly. Therefore, a
paired sample test which is a parametric statistical hypothesis
test, was applied to the experimental data of clinical features.
Moreover, the Wilcoxon Signed-Rank test which is a non-
parametric statistical hypothesis test was applied to compare
the values of the experimental features before and after surgery.
In the tests, each patient was referred as a single mean value
for each feature. Following the determination of significant
features, we performed Cochran g and McNemar tests to reach
a paired relation between clinical and experimental features
that was determined significant in Stage 2 of proposed model.

Results

This section presents the experimental and statistical results
from the analysis of ECG and EEG signals and the clinical
features. The sample raw ECG signal with 30 seconds with
detected R-peaks using TEO method is shown in Figure 5.
First, all R-peaks were detected successfully and HRV signal was
obtained from the R-peaks locations. A sample of HRV series
obtained as a result of a 5-minute analysis is shown in Figure 6.
The LF, HF and LF/HF parameters were calculated from
HRV. The complexity was then obtained from ECG using

Grouping and Wilcoxon test

Stage -3-

Significant Groups

s RDI g |

Sa0O2-parameter 5 |

Snoring index g o
1\ |Delta Sleep Duration é RDI and complexity

i Clinical Features g Snoring index and
— LF/HF - complexity

Complexity §

: Theta energy -§

Alpha Energy o

' Beta Energy

Stage -1- Stage -2-
Clinical Features
BMI 5
N _ Clinical Features
RDI g : AHI
Snoring Index E _RDI
Sa02 E ! Snoring Index
SaO2-parameter . SaOZ-parametel_'
Delta Sleep Duration Delta Sleep Duration
Experimental Features
ECG EEG
BPM Median Frequency
LF/HF Total Energy
Complexity Mean Power
Median Frequency Delta Energy
Theta Energy
Alpha Energy
Beta Energy

Figure 4. The flowchart of the proposed statistically based evaluation model
BMI: Body mass index, AHI: Apnea hypopnea index, RDI: Respiratory disturbance index, SaO,: Oxygen saturation, LF/HF: Low frequency/high frequency, ECG:

Electrocardiogram, BPM: Beats per minute, EEG: Electroencephalogram
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R-peak locations. Concurrently, the sub-band decomposition
of EEG was performed with DWT. The energy of delta, theta,
alpha, and beta sub-bands were calculated afterwards. The
experimental features were calculated for full night sleep ECG
and EEG data, both of which were collected from before and
after surgery for the twenty-one OSA patients.

The LF/HF and complexity values which are calculated for all
patient data are separately given in Table 1. Each LF/HF ratio was
calculated with 5-minutes time intervals for full night sleep data,
and mean values were considered for each patient. Similarly, the
complexity was calculated in the adjacent signal parts with 30
seconds, and mean values were evaluated. Lastly, the sub-band
energy values were calculated in the adjacent signal parts with
30 seconds and normalized mean values were obtained. The
calculated sub-band energies from the EEG that recorded before
and after surgery are separately given in Table 2.

Patients were divided into five groups for statistical analysis
according to the values of BMI, AHI, RDI, SaO, parameter,
snoring index, and delta sleep duration. The analysis results are
shown in Table 3. Changes of the parameters in the groups

are represented by arrows in Table 4 (i.e., 9 patients have
increased, arrow-up, post-operative AHI, whereas 12 of them
have decreased, arrow-down, value in the AHI group).

In the statistical analysis, the p-threshold value was taken as
0.05, the Wilcoxon Signed-Rank test was separately applied
to the features obtained from the ECG and EEG before and
after the surgery. The results showed that the LF/HF ratio
was significant (p=0.035) for the patients who had low
post-operative delta sleep duration. Moreover, the sub-band
energies of both alpha and beta waves were significant
(p=0.028 and p=0.046, respectively) for the patients who had
high post-operative delta sleep duration. In addition, it was also
observed that energy of beta wave was significant (p=0.048) for
the patients who had low post-operative delta sleep duration.
Besides these findings, the energy of theta wave was significant
(p=0.034) for the patients who had high post-operative SaO,-
parameter. In addition, complexity was significant for the
patients who had low post-operative RDI (p=0.009) and SaO,
parameter (p=0.046). The change in complexity was found
inversely proportional to the reductions in the SaO, parameter.
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Table 1. The calculated low frequency/high frequency and complexity values before and after surgery for the twenty-one obstructive sleep
apnea patients

Patient
1 2 3 4 5 6 7 8 9 10 11
Pre LF/HF 0.90 2.01 2.38 0.95 1.25 1.38 2.00 2.26 1.24 2.30 1.70
Pre complexity 2.32 2.37 3.08 3.16 2.50 1.75 2.25 2.68 2.48 1.27 1.76
Post LF/HF 1.49 1.87 3.89 0.52 1.31 1.95 1.67 3.70 1.67 1.79 1.57
Post complexity 2.09 2.68 1.87 1.90 2.69 1.82 2.22 1.28 2.44 2.37 1.87

Table 1. The calculated low frequency/high frequency and complexity values before and after surgery for the twenty-one obstructive sleep
apnea patients (continue)

Patient
12 13 14 15 16 17 18 19 20 21
Pre LF/HF 2.58 1.02 2.01 1.88 2.19 1.23 1.06 1.63 1.09 3.44
Pre complexity 2.93 2.47 2.25 2.75 3.22 2.03 2.22 1.51 2.03 1.83
Post LF/HF 1.69 1.46 1.58 1.06 2.09 2.33 1.27 2.25 1.36 1.79
Post complexity 1.23 1.23 2.58 3.85 2.01 1.83 1.89 1.34 2.09 2.45

LF/HF: Low frequency/high frequency

Table 2. The calculated sub-band energy values before and after surgery for the twenty-one obstructive sleep apnea patients

Patient

1 2 3 4 5 6 7 8 9 10
Pre delta 1462.90 2111.33 8122.95 2248.69 | 6940.04 1992.63 7213.21 | 18889.68 | 981.70 | 3665.73
Pre theta 15.63 10.86 23.63 13.63 25.71 9.96 34.24 22.16 39.52 11.77
Pre alpha 4.48 3.84 10.06 4.90 7.47 3.72 8.98 10.47 9.12 5.04
Pre beta 1.06 0.84 1.84 1.20 1.75 0.91 1.48 1.84 1.38 1.36
Post delta 2821.93 1885.49 7638.38 1839.26 | 1664.26 1522.85 1874.78 | 1345.38 981.70 | 843.60
Post theta 22.39 13.65 20.81 19.21 24.53 9.23 15.79 17.35 39.52 13.48
Post alpha 6.03 4.81 9.41 5.63 6.79 3.25 6.14 8.38 1.38 5.56
Post beta 1.48 1.24 1.67 0.94 1.16 0.75 1.22 1.96 1.38 1.40

Table 2. The calculated sub-band energy values before and after surgery for the twenty-one obstructive sleep apnea patients (continue)

Patient
1 12 13 14 15 16 17 18 19 20 21

Pre delta 1619.90 | 6674.10 | 2622.23 | 293430.00 | 1697.08 | 231325.00 | 1961.69 | 2783.58 | 454.32 | 1134.20 | 1747.06
Pre theta 12.54 16.27 31.44 10.31 9.25 22.92 24.65 13.57 28.23 10.10 17.15
Pre alpha 4.33 5.16 18.25 4.70 4.97 8.11 5.87 6.28 9.54 2.75 4.78

Pre beta 1.04 1.45 3.32 1.95 1.29 1.68 1.87 1.58 1.57 0.73 1.20
Post delta 1823.86 | 2983.68 | 2273.27 | 4410.10 2695.81 | 3248.19 4102.99 | 1569.09 | 1608.02 | 940.52 | 6968.42
Post theta 15.47 13.01 34.73 11.71 22.97 28.10 29.54 16.17 12.39 17.75 14.75
Post alpha 5.29 4.32 15.61 4.73 15.12 9.33 6.91 6.62 4.43 3.18 4.71
Post beta 1.28 1.47 271 1.59 7.84 1.78 1.99 1.18 0.97 0.80 1.40
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Table 3. Statistical analysis results of the clinical features

Parameter Pre-UPF (Mean + SD) Post-UPF (Mean £ SD) | p value (p<0.05)
BMI (kg/m2) 28.613.5 28.613.8 0.065
AHI (count/hr) 16.3+9.2 14.8+11 0.756
RDI (count/hr) 17.3+8.9 17.7+£11 0.726
Snoring Index (count/epoch) 1.8+1.4 0.7+£0.99 0.012
Sa0, (%) 82.816.3 82.117.6 0.689
SaO,-parameter (min) 9.8+£13.3 19.6+38.2 0.026
Delta sleep duration (min) 7519 60.5£7.5 0.038

BMI: Body mass index, AHI: Apnea hypopnea index, RDI: Respiratory disturbance index, SaO,: Oxygen saturation, UPF: Uvulopalatal flap, SD: Standard deviation

Table 4. Statistical analysis results of the electrocardiogram and electroencephalogram features

Groups patients alteration ECG EEG
LF/HF Complexity Delta energy | Theta energy | Alpha energy | Beta energy
9 ? - - - - -
AHI 12 i - - - - - -
0 - - - - - - -
11 i 0.062b - - - -
RDI 10 i - 0.0092 - - - -
0 - - - - -
13 1 - - - 0.0342 - -
SaO,- parameter 6 | - 0.0462 - - - -
2 - - - - - - -
17 i - 0.001 - - - -
Snoring index 4 ) - - - - - -
? - - - 0.075b 0.0462 0.0282
Delta sleep duration 14 I 0.0352 - - - - 0.0482
1 - - - - - - -

Respiratory disturbance index, SaO,: Oxygen saturation

a: Strong presumption b: Low presumption, ECG: Electrocardiogram, EEG: Electroencephalogram, LF/HF: Low frequency/high frequency, AHI: Apnea hypopnea index, RDI:

Discussion

The UPF has become a popular option in the surgical treatment
of OSA and snoring regarding its benefits over UPPP. The
assessment of UPF is a challenging topic and hence, there are
lots of prospective studies. Although UPF has advantages over
UPPP in the surgical treatment of OSA, it has been reported
in some studies that this surgical method is not an absolute
solution according to clinical observations. For example, in
some patients, findings such as post-operative complications,
transient nasal regurgitation, moderate pain, snoring, and
repetition of preoperative complications have been reported
(39-41). These clinical evaluations are based on the examination
of the physician, but also include the patient’s subjective
feedback. The main reasons of the variations in the assessment
of the UPF may be related to its little modifications and the
nature of human physiological variety. As a consequence, there

is no study in which the success of the UPF surgery has been
objectively assessed.

Although much of information regarding OSA surgery is
clinically evaluated, the quantitative and objective evaluation
criteria obtained by the signal processing methods were
presently lacking. Therefore, in this work, the success of UPF
surgery in the short-term was assessed for the pre-and post-
operative patient records that were supported by the clinical
observation of sleep experts using signal processing techniques.
Firstly, the detailed history was obtained for each patient
who was referred to the clinic for complaints of apnea before
surgery, and then the post-operative assertion from the patients
and their spouses were obtained. In accordance with the clinical
and experimental features, a statistically based evaluation
model was performed. This approach has three stages in which
there are several statistical methods mentioned in the previous
section.
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In the first stage, we used paired t-test to nominal disturbed
data which is composed of clinical features. Clinical
parameters, snoring index, SaO, parameter and delta sleep
duration were significantly changed after surgery. Conversely,
there was no change in others. In the second stage, we
investigated whether there is a correlation between clinical
features except for BMI and numerical features obtained from
the ECG and EEG signals. For this purpose, the Wilcoxon
Signed-Rank test was applied to compare the values of pre-
and post-experimental features. Each patient is referred to
as a single mean value for each feature. According to test
results, there is a relation between complexity and respiratory
events. Also, the LF/HF ratio may be a cumulative indicator
of deep sleep duration in patient. Respiratory events are
generally based on mechanical problems that indirectly affect
the EEG parameters during sleep. It is important to note that
these significant parameters in respiratory events are more
valuable because they may be a direct indicator of respiratory
problems. Eventually, we focused on complexity that has
been observed as significant in RDI and SaO, parameter.
In third stage, the Cochran q and McNemar’s tests were
applied to find any correlation between them. For this, each
feature was dichotomized to 0 or 1 prior to applying test.
In the Cochran q test, we assigned negative hypothesis hO
that means any parameters cannot be an indicator of the
success of UPF and h1 is opposite hypothesis. Considering the
results of Cochran q test, the input parameters of stage-3 are
significant for the success of UPF (h1 hypothesis accepted).
We found the paired relation between them with using the
McNemar’s test. Then, significant results were found, and
hence, the remarkable finding that there is a strong relation
between preoperative complexity-RDI (0.002), post-operative
complexity-RDI (p=0.039), preoperative complexity-snoring
index (p=0.000), post-operative complexity-snoring index
(p=0.001). RDI, which is not significant according to the test
results of pre- and post-operative clinical findings, was found
to be directly related to the complexity feature obtained with
the proposed method. This is a novel result for the literature.

Conclusion

Since the relation between ECG, EEG, and UPF have not been
studied yet, we thought in this present study that signal
processing methods are a necessary topic for expert sleep
physicians to figure out the basic reason of the underlying
insufficiency of OSA surgery. The quantitative evaluating of
OSA surgery is a very challenging topic that is often composed
of clinical remarks. Innovatively in this study, we merged the
clinical and experimental terms in our evaluating approach.
From this aspect, the presented study contributes to solving
of surgery assessment problems. This study demonstrated
that complexity is statistically significant for UPF operated
patients in respect to their RDI, SaO, measurements and
snoring index with a novel statistically based evaluating
model. According to our evaluating approach, complexity
could be considered as an assessment parameter in respect
to RDI and snoring-index. Based on the results of this study,
we, therefore, suggest that the complexity parameter should
be also used as a predicting criterion prior to UPF surgery by
sleep physicians. The most valuable result of this work is that
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pre-operative complexity is correlated with RDI and snoring
index. This means that complexity feature can be a predictor
prior to surgery.

In future work, this pilot study can be reproduced in
a prospective cohort study, and the reliability of the
observations could be improved through using this method.
Moreover, complexity may be analyzed with parameters of
EEG, and alterations based on sleep stages could be also
observed.
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0Oz

Amac: Nefes alip verme ve nefes tutma sirasinda kalp seslerinde
morfolojik degisimler oldugu daha 6nce gosterilmistir. Bu calismada,
literattirde ilk defa olmak Uizere; apne sirasinda kalp seslerinde gorilen
morfolojik degisimleri karakterize edebilecegi dusiinilen zaman ve
frekans dlzlemi parametrelerinin ¢esitli siniflandiricilara 6gretilerek kalp
seslerinden otomatik olarak uyku apnesi tespiti yapilip yapilamayacagi
arastinlmstir.

Gereg ve Yontem: Bu amacla 17 kisiden tam polisomnografi kayitlari ile
es zamanli olarak kalp sesleri kaydedilmistir. K en yakin komsu ve destek
vektor makineleri siniflandiricilarina, kalp seslerinden elde edilen &zellik
vektorleri verilerek siniflandirma calismalari yapilmistir.

Bulgular: K en yakin komsu siniflandiricisiyla alinan en iyi sonug, %48
dogruluk, %100 secicilik seviyesinde olmustur. Destek vektor makineleri
siniflandiricisiyla ise %82 dogruluk, %42 secicilik degerlerine ulagilmistir.
Sonug: Ulagilan bu degerlere gore, calismada kullanilan kalp sesine ait
parametreler ile kalp seslerinden uyku apnesi teshisi koymanin mimkiin
olmadigi sonucuna varilmistir.

Anahtar Kelimeler: Uyku apnesi, kalp sesleri,
siniflandiricilar

polisomnografi,

Abstract

Objective: It has previously been shown that there are morphological
changes in hearth sounds during respiration and holding breath. In this
study, for the first time in the literature, it was investigated whether sleep
apnea could be detected automatically from heart sounds by teaching
various classifiers of time and frequency plane parameters which are
thought to be able to characterize the morphological changes seen in
heart sounds during apnea.

Materials and Methods: For this purpose, heart sounds were recorded
simultaneously with full polysomnography records from 17 people.
Classification studies were performed by assigning feature vectors
obtained from heart sounds to K nearest neighbors and support vector
machines.

Results: The best result with K nearest neighbor classifier was 48%
accuracy, 100% selectivity level. With support vector machines classifier,
82% accuracy and 42% selectivity values were reached.

Conclusion: According to these values, it is concluded that the
parameters of the heart sound used in this study do not make it possible
to diagnose the sleep apnea from the heart sounds.

Keywords: Sleep apnea, heart sounds, polysomnography, classifiers

Giris

Uyku ile ilgili rahatsizliklarin 6nde gelenlerinden biri, uykuda
solunum bozukluklandir. Bunlar icerisinde en sik rastlanan
ise uyku apne sendromudur. Her yas grubundaki bireylerde
gorulebilmekle beraber, ilerleyen yaslarda gorilme sikhgi
artmaktadir. Dar kapsamli birka¢ calismada, Tirkiye’de goriilme
sikligini %0,9-1,9 olarak tespit edilmistir (1,2). Farkl toplumlarda
yapilan calismalarda gérilme sikliklar erkeklerde %3,1-%7,5,
kadinlarda %2,1-%4,5 olarak tespit edilmistir (3). Henulz teghis
konulmamis uyku apneli kisi sayilarinin ise ¢ok daha ylksek
olabilecegi degerlendirilmektedir (4). ileri yaslarda ve obezitesi
olan kisilerde gorilme sikhdinin %60’in lizerine ¢iktigi rapor
edilmektedir (5).

Uyku apnesi tanisinda altin standart inceleme yontemi olarak
polisomnografi (PSG) kullanilmaktadir. En az 6 saat sireyle
cok sayida fizyolojik sinyalin kaydedilmesi ile gerceklestirilen
PSG uygulamasi ile ilgili bazi zorluklar bulunmaktadir. Son
yillarda uyku merkezlerinin sayisinda biytk artis gériilmesine
ragmen, heniliz ihtiyaci karsilamamaktadir. Tetkikin
laboratuvar ortaminda ve hastanin Uzerine ¢ok sayida
elektrot ve sensoriin bagh olarak uyumasini gerektirmesi,
hastanin yerini yadirgamasi gibi sebeplerle rahat sekilde
uyuyamamasi, tetkikin tekrarlanmasi gereksinimini ortaya
cikarabilmektedir. Ayrica, PSG kayitlarinin sirekli bir
teknik personel gozetiminde yapilmasi tetkik maliyetini de
arttirmaktadir. Bu durumlar g6z oniinde bulundurularak,

Yazisma Adresi/Address for Correspondence: Dr. Metin Yildiz, Baskent Universitesi Miihendislik Fakiltesi, Biyomedikal Miihendisligi Bolimi, Ankara, Tiirkiye
Tel.: +90 312 246 66 66/1327 E-posta: myildiz@baskent.edu.tr
Gelis Tarihi/Received: 27.04.2017 Kabul Tarihi/Accepted: 09.06.2017

OTelif Hakki 2017 Tiirk Uyku Tibbi Dernegi / Tiirk Uyku Tibbi Dergisi, Galenos Yayinevi tarafindan basilmistir.

16



Yildiz ve ark.
Kalp Sesinden Uyku Apnesi

uyku apne sendromunun tanisinda PSG disinda, daha
az fizyolojik parametrenin kullanildigi baska yontemler
arastirilmaktadir.

Literatirde solunum parametreleri (6,7), nazal akis
sinyalleri  (8), elektroensefalografi sinyalleri (9) ve
elektrokardiyografiden (EKG) elde edilen &zelliklere gore
(10-13) uyku apne tespitine yonelik cesitli calismalar vardir.
Bu calismalarin temel amaci, daha az maliyetle, kisinin
kendi evinde mimkinse kendi kendine uygulayip doktora
sonuclarini gosterecedi bir uyku apnesi tespit yontemi
gelistirmektir. Ancak gelistirilen cihazlardan bazilarini kisinin
kendi kendine uygulamasi olduk¢a glctir. Bircogu hastayla
elektriksel baglantilaricermekte, rahatsizlik verebilen aparatlari
bulunmakta ve hastanin hareketlerini sinirlamaktadir. Halen
hastaya elektriksel temas icermeyen, kisinin kendi kendine
ev ortaminda uygulayabilecegi, maliyeti disik uyku apnesi
tespit sistemlerine ihtiya¢ duyulmaktadir.

Solunumun olusturdugu torasik ve abdominal basing
degisimleri kalp atim hizi ve gliciini etkilemektedir. Kisaca
solunumun 10 saniyeden uzun siire durmasi seklinde
aciklayabilecegimiz apne sirasinda kalbe girip c¢ikan kan
hacminde degisimler olmaktadir. Kalbin solunumun
durmasina gosterdigi tepkiden faydalanan bazi calismalarda
tek kanalli EKG’den elde edilmis parametrelere dayanilarak
uyku apnesinin tespit edilebilecedi gosterilmistir. Kalbin
kasilmasi sirasinda ortaya ¢ikan basing, esnek yapidaki kalp
kapakciklarini titrestirerek cesitli kalp sesleri olusmasina
yol agmaktadir. Obstriktif uyku apne sendromunda apne
sirasinda kalbin bradikardiye girdigi, apne sonlandiginda
kalp atim hizinin artip tasikardi gelistigi bilinmektedir.
Bu sirada kalp seslerinin yapisinda degisimler olabilecegi
ongorulebilir. Amit ve ark. (14), calismalarinda kalp seslerinin
morfolojisinin  solunuma bagh olarak degistigini, soluk
tutulmasi durumunda kalp seslerinin genliginde azalma
oldugunu gozlemlemislerdir.

Kablosuz olarak da dretilebilen elektronik bir steteskop ile
kaydedilebilecek kalp seslerindeki degisimlerin uyku apnesi
tespitinde kullanilabilecegi gosterilebilirse, bu durum evde
kullanima uygun, hastaya en az rahatsizhgi verecek, maliyeti
dusuk bir karar destek sisteminin yolunu acabilecektir.
Bu calismada, literatiirde ilk defa olmak Uzere; kalp
seslerini karakterize edebilecek zaman ve frekans dizlemi
parametrelerinin (FDP) cesitli siniflandiricilara  0gretilerek
kalp seslerinden otomatik olarak uyku apnesi tespiti yapilip
yapilamayacag arastirilmistir.

Gere¢ ve Yontem

Kalp seslerinden uyku apnesi tespiti yapilip yapilamayacagini
arastirabilmek icin, oncelikle 17 kisiden PSG uygulamasi
yapilirken es zamanli olarak kalp sesleri de kaydedilmistir. Kalp
seslerinden elde edilecek zaman ve FDP’den olusan ozellik
vektorleri ve PSG kayitlarinin apne teshisi ile ilgili skorlar
kullanilarak, verilen kalp sesi sinyalinden bir siniflandirici
yardimi ile otomatik olarak apne olup olmadiginin tespitinin
yapilabilirligi arastirimistir.

Veri kayitlari Gulhane Askeri Tip Akademisi (GATA) Ruh ve
Sinir Hastaliklari Uyku Laboratuvarlari’'nda gerceklestirilmistir.
Calisma protokolimiiz GATA klinik arastirmalar etik kurulu
tarafindan onaylanmistir (protokol no: 50687469-1491-288).

Calismaya sadece apne siiphesi ile uyku laboratuvarina gelen
kisiler, bilgilendirilmis onamlar alindiktan sonra katilmislardir.
Deneye yas ortalamasi 39,53+5,41 olan 16 erkek, 1 kadin
hasta katilmigtir. ki kisinin kayitlari uykusu esnasinda
steteskobun kayit alinan bolgeden kaymasi nedeniyle kalp
seslerinin  kaydedilememesinden siniflandirma calismalarinda
kullanilamamugtir.

Deney diizenegi Sekil 1’de g0sterilmistir. Hastalara, Grass,
Comet AS40-PLUS marka PSG cihazi standart baglantilar
yapildiktan sonra, BIOPAC MP36 fizyolojik veri toplama
sisteminin elektronik steteskobu hastanin sol interkostal araligin
sternuma yakin boélgesine bantla sabitlenmistir. BIOPAC MP36
fizyolojik veri toplama sisteminin yazilimi ile 6rnekleme frekansi
2000 Hz, genlik kazanci 5000, filtre frekanslari 0,5 Hz ile 1 kHz
araligini gegirecek sekilde ayarlanmig, kayit siiresi 8 saat olarak
belirlenmistir.

Elektronik

Steteskop Veri Toplama

—1 Arabirimi

Polisomnografi

Bilgisayar

Sekil 1. Deney Diizenegi: Katilimcilarin bir gecelik uykular
boyunca polisomnografi kayitlari yapilirken, elektronik bir
steteskop ile es zamanli olarak kalp sesleri kaydedilmistir

Hasta Verileri

Hastadan alinin sinyalleri 30"ar saniyelik (epok) parcalar seklinde
inceleyen PSG cihazi yazilimi, bircok uyku rahatsizhgr yaninda
apne olup olmadigini da tespit etmekte, eger apne var ise
apnenin tiriinl ve siddetini raporlamaktadir. Tablo 1’de analize
alinan 15 hastanin, PSG kayitlarindan elde edilen apne skorlari
ile ilgili veriler verilmistir. PSG cihazi 4 kiside agir, 4 kiside orta,
3 kiside hafif derecede uyku apne sendromu oldugunu, 4 kiside
ise hastalik derecesinde uyku apne sendromu olmadigini tespit
etmistir. Tablodaki analize dahil edilmeyen epoklar, katilimcilarin
tuvalet gibi ihtiyaclari icin kayit cihazindan ayrildiklari epoklar
gOstermektedir.

Siniflandirma calismalarinda apneli bolge olarak kabul edilecek
kisimlarin tespiti, PSG cihazinin apne skorlarini tuttugu logfile
isimli dosyadan alinmistir. Bu dosyada apneli epoklarin
numaralari ve apnenin hangi turinin tespit edildigi bilgisi
tutulmaktadir. Cihaz hipopneyi 15, santral apneyi 13, obstriktif
apneyi 12, mikst apneyi ise 11 sayisi ile skorlamaktadir. Bu
calismada, apne ile ilgili bir 6n teshis konulmasini saglamaya
yonelik bir yontem gelistiriimeye calisildigindan, apne skor
dosyasli, apne tipi gozetilmeksizin apne var ise 1, apne yok ise 0
olarak yeniden skorlanmustir.
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Tablo 1. Polisomnografi cihazinin apne skorlari
Hasta no Toplam kayit siiresi Apnesiz Epok Apneli Epok Analize alinan Epok Analize alinmayan Epok
(7 Saat) sayisi sayisi sayisi sayisi

1 866 Epok 541 236 777 89

2 866 Epok 788 67 855 11

3 866 Epok 683 172 855 11

4 866 Epok 834 21 855 11

5 866 Epok 616 172 788 78

6 866 Epok 820 36 855 11

7 866 Epok 492 294 786 80

8 866 Epok 688 99 787 79

9 866 Epok 298 490 788 78
10 866 Epok 850 5 855 11

11 866 Epok 605 174 779 87
12 866 Epok 817 38 855 11

13 866 Epok 617 172 789 77
14 866 Epok 625 230 855 11

15 866 Epok 785 65 850 16

Ozellik Vektorleri ve Siniflandirma Calismalari

Calismada, ele alinan bir epokluk (30 saniye) kalp sesi
sinyalinden hesaplanacak 6z nitelik denilen sinyali karakterize
ettigi duslinulen parametreler verildiginde, bu 30 saniyede
apne olup olmadigini otomatik tespit etmek icin, siniflandirici
genel ismi ile anilan gerecler kullanilmistir. Siniflandiricilar
genellikle, sinifi bilinen verilere ait 6z nitelikler verilerek bunlar
arasindaki iligkileri 6grenmesinin beklenmesi, daha sonra sinifi
bilinmeyen verilerin 6z nitelikleri verildiginde bunlarin hangi
siniftan oldugunu tespit etmesi seklinde kullanilirlar.

Calismamizda, daha once tek kanall EKG’den apne tespiti
yapilabilecegini gosteren ve oldukca basarili sonuclar verdigi

gorulmus siniflandiricilar (K en yakin komsuluk ve destek
vektér makineleri) kullanilmistir.  Siniflandinicilarin - egitim
ve test islemleri MATLAB'In istatistik ve makine 6grenmesi
ara¢ kutusundaki, knnclassify ve svmclassify fonksiyonlari ile
yapilmustir.

Kalp seslerinden 6zellik ¢ikarimi yani 6z niteliklerin tespiti icin
yapilan islemler Sekil 2’de blok diyagram olarak gosterilmistir.
Ozellik cikarimi yapilmadan 6nce, kalp sesleri, horlamalar
ve uykudaki sayiklamalardan kaynakli gurdltuleri azaltmak
icin filtrelenmistir. Horlamalarin 40-150 Hz arasinda frekans
bilesenleri oldugu tespit edilerek, incelenen sinyallerdeki bu
bolgeler 8. dereceden bir Butterwort bant durduran filtre ile
zayiflatilmigtir.

Sekil 2. Oz nitelik cikarimi ve siniflandirmayla ilgili islem basamaklarinin sematik gosterimi: Kalp sesi zaman ve frekans diizleminde

Gurdltalerin
azaltiimasi igin
kalp seslerinin

filtrelenmesi

Kalp sesi zaman dizlemi
parametrelerinin
hesaplanmasi

Analiz etmek
=3 Uzere 30 sn’lik

1

epok segimi 7\L

Kalp sesi frekans dizlemi
parametrelerinin
hesaplanmasi

> Siniflandirici

—3| Siniflandirici
pre—

g Siniflandirici

hesaplanan parametreler ayri ayri ve birlikte siniflandiricilara verilmis ve sonuclar degerlendirilmigtir
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Filtreleme calismalarindan sonra, 30 saniyelik kalp seslerinden,
sinyali karakterize edebilecegini diisindigimuz, EKG'den apne
tespitinde de kullanilmis olan zaman diizlemi parametreleri (ZDP)
hesaplanmigtir. Bunlarin yaninda kalp seslerinin farkl frekans
bantlarinda bilesenleri bulundugu bilgisi ve solunum durmasi
sirasinda kalp seslerinin morfolojisinde degisimler goruldiguni
belirten, Amit ve ark. (14) calismasi da dikkate alinarak, kalp
sesinin S1 ve S2 bilesenlerine ait FDP hesaplanmistir. Zaman
ve frekans diizlemindeki 6zellik vektorleri ile ayri ayri ve ikisinin
bilesiminden olusturulmug o6zellik vektorleri ile siniflandirma
calismalari yapilmustir.

Zaman dizleminde 0Ozellikler olarak secili 30 saniyelik bolgenin
medyani, ortalama mutlak sapmasi (o0.m.s) ve ceyrekler arasi
aralik degerleri kullanilmistir. Medyan, veri setindeki veriler
kiiclikten blytige dogru siralandigi zaman ortada kalan degerdir.
Esitlik 1 ile tespit edilir.

Medyan=L+(}—Cc)+(g)—d M

Esitlik 1'deki, L: medyan sinifin alt degeri, c: medyan sinifin aralig,
f: medyan sinifin frekansi, N: toplam birim sayisi, d: medyan
siniftan bir onceki sinifin birikimli frekansini gostermektedir.

O.m.s, veri setindeki her bir g6zlem degerinin, mutlak aritmetik
ortalamadan farklarinin alinip toplanarak, toplam veri sayisina
boltinmesi ile elde edilen istatistiksel bir parametredir (Esitlik 2).

ilxi—x
o.m.s = ZX=x

@)

Ceyrekler arasi aralik degeri ise, veriler buylkten kiictige
siralandiginda t¢lincu dortte birlik (3. ¢eyrek) ile birinci dortte
birlik (1. ceyrek) kisim arasindaki istatistiksel yayilimin farkini
gosterir.

Guc¢ spektral yogunlugu (GSY) bir sinyalin icerisinde hangi
frekans bilesenlerinden hangi glicte bulundugunu bulmak
icin kullanilir. Frekans duzleminde 6zellik ¢ikarimi yapilirken,
ele alinan 30 saniyelik kalp sesi sinyali bolgesinin GSY’si Hizh
Fourier donisimu tabanh bir yontem olan Periodogramla
bulunmustur. Siniflandiricida kullaniimak (izere kalp seslerinden
genlik ve dolayisiyla gticleri en buyik olan S1 (25-45 Hz) ve
S2 (50-70 Hz) bolgesindeki sinyal glicleri trapezoidal integral
yontemi ile hesaplanmistir. Ozellik vektorlerini olusturan
zaman ve FDP MATLAB'In hazir fonksiyonlari kullanilarak tespit
edilmistir.

Siniflandirma calismalarinda egitim ve test verileri secilirken
genelde tim verinin rastgele olarak secilmis %50'si egitim,
%50’si test icin kullanilmaktadir. Bu calismada da boyle
yaptimistir.  Farkli uyku safhalarinda kalp seslerinde de
degisimler olabilecegi dustinilerek rastgele secim yapilirken,
secilen 6rneklerin veri kiimesi icerisinde homojen dagilmasini
saglamak icin MATLAB’In Uretilen rastgele sayinin homojen
dagilmini garanti eden hazir fonksiyonu olan randi
kullaniimistir.

Siniflandiricilarin performansi, duyarlik ve secicilik parametreleri
hesaplanarak degerlendirilmistir. Bu calisma icin, siniflandiricinin
apneli bolgeleri ne oranda tespit edebildiginin bir ol¢list olan
duyarlilik;

Duyarlik = (dogru pozitif / (dogru pozitif + yanlig negatif))*100 (3)

Apne olmayan bdélgelerin ne oranda dogru tespit edilebildiginin
Ol¢listi olarak, secicilik;

Secicilik = (dogru negatif / (dogru negatif + yanlis pozitif))*100  (4)

esitlikleri ile hesaplanmistir. Esitliklerdeki, dogru pozitif ve
yanlis negatif sirasiyla PSG cihazinin apne oldugunu belirttigi
epoklardan kag¢ tanesinin dogru sekilde tespit edilebildigi ve
edilemedigi, dogru negatif ve yanhs pozitif ise sirasiyla PSG
cihazinin apne olmadigini belirttigi epoklardan ka¢ tanesinin
dogru sekilde tespit edilebildigi ve edilemedigini gostermektedir.

Bulgular

En yakin K komsu bulma algoritmasi ve destek vektor makineleri
kullanilarak yapilan siniflandirma calismalarinda, kalp sesinin
yalnizca ZDP, yalnizca FDP ve ZDP+FDP birlikte olmak Uzere
egitim ve test islemleri gerceklestiriimis, elde edilen sonuclar
degerlendirilmistir.

Once her hastanin kendi verisinin rastgele secilmis %50’si
siniflandiriciya  6gretilip, tum verisi siniflandiriciya verilerek
siniflandirma basarisi test edilmistir. Daha sonra, siniflandiricilar
15 hasta icin hesaplanan egitim 6z nitelik vektorlerinin bir araya
getirilmesi ile olusturulmus toplam 6znitelik vektori ile egitilmis,
hasta verileri tek tek siniflandiriciya verilerek, siniflandirma
basarisi bulunmustur.

Sekil 3’te egitim sirasinda bir hastanin kendi kalp sesi
ZDP'nin %50'sinin giris vektorl olarak destek vektor makinesi
siniflandiricisina verilmesinden sonra, tiim verisi icin siniflandirma
sonuglari ile PSG cihazinin apne skorlari birlikte gosterilmistir.
Sekil incelendiginde, PSG cihazinin apne var olarak skorladigi
bolgelerin ¢cok daha az sayida oldugu, siniflandiricinin apne
var olarak skorladigi boélgelerin, PSG cihazi ile ¢cogu zaman
ortistugu gorilmektedir. PSG cihazinin apnesiz olarak tespit
ettigi bolgelere ise siniflandirici cok defa apne var skorlamasi
yapmistir. Farkli hastalarda yapilan calismalarda da benzer
sonuclar elde edilmistir.

Polisomnografi cihazinin apne skorlari
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Siniflandirici sonunda elde edilen apne skorlari
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Sekil 3. Siniflandirma bagsariminin yiiksek oldugu bir hastaya
ait siniflandirici skoru ile polisomnografi cihazinin skorunun
karsilastinlmasi (0:Apne yok, 1:Apne var)

PSG: Polisomnografi
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Bireysel apne skorlamalari her ne kadar umut vaad etse de asil
olan siniflandiricinin bir genelleme yapabilmesi yani genisce
bir egitim kimesi ile egitildikten sonra herkes icin basarili
sonu¢ vermesidir. Bu sebeple, 15 kisiye ait kalp seslerinden
elde edilen ozellik vektorlerini tamami, K en yakin komsu ve
destek vektor makineleri siniflandiricilarina yukarida belirtilen
kombinasyonlarla 6gretilmistir. K en yakin komsu algoritmasi
en yakin 1, 3, 5 ve 15 komsuya gore tekrar tekrar calistirihp
sonuclar alinmistir. Tablo 2°de siniflandiricinin test sonuclari, 15
hastanin ortalamasi seklinde verilmistir.

Tablo 2'ye gore, K en yakin komsuluk algoritmasini kullanan
siniflandirici ile en iyi siniflandirma basarisina, 1 en yakin
komsuluga bakilarak, kalp sesi ZDP ile FDP’nin birlikte kullanilmasi
ile ulagilmistir. Apnesiz bolgeler tamamen tespit edilirken, apneli
bolgelerin ise ancak %48’i dogru bir sekilde tespit edilebilmistir.
Destek vektor makineleri ile yapilan siniflandirma calismasinda
ise en iyi siniflandirma basarisi kalp sesi frekans duzlemi
parametrelerinin (KSFDP) kullanilmasi ile elde edilmistir. Ancak
en iyi siniflandirma basarisi dahi %52 duyarlilik ve %61
0zgullik degerinde kalarak, cok distk bir siniflandirma bagarimi
saglamstir.

Sonucg

Bu calismada literatlirde ilk defa olmak Uzere, kalp seslerine ait
zaman ve frekans dizlemindeki bazi parametrelere dayanarak
uyku apnesi tespiti yapilip yapilamayacagi arastiriimistir.
Ancak apne hastalarinin neredeyse tamaminda uyku boyunca,
literatlire uygun olarak horlamalar gorilmdistir. Genlikleri,
streleri ve uyku icindeki dagihmi hastadan hastaya, hatta ayni
hasta icin bile degisim gosteren bu sesler cogu zaman kalp
seslerini bastirmigtir.

Bu sebeple en iyi durumda dahi, apnesiz bolgeler %100
dogru tespit edilirken apneli bolgelerin ancak %48’inin dogru
tespit edilebildigi gorilmiistir. Ozellik vektérii olarak, KSFDP
kullanildigi DVM ile yapilan siniflandirma calismasinda, apneli
bolgeler %87 dogru tespit edilme seviyesine ulagmistir. Ancak
bu durumda, apnesiz bolgelerin ancak %41‘i dogru tespit
edilebilmis, apnesiz bélgelerin %52’sine de apne denmistir.
Daha oOnce kalp seslerinden apne tespiti yapan bir calisma
bulunmamaktadir. Bu yilizden sonuglarimiz, ancak tek kanalli
EKG’den elde edilen ozellik vektorleri ile yapilan apne tespiti
calismalari ile kiyaslanabilir. Yilmaz ve ark. (12) EKG kullanilarak
elde edilen kalp hizi degiskenligi sinyalinin, bizim kullandigimiz
trdeki istatistiksel parametreleri ile apneleri %89 oraninda

vektorl olarak kullanan Almazaydeh ve ark. (13) ise %95 basari
ile apneleri tespit etmislerdir.

Daha once sadece EKG’den elde edilen ozelliklerle %90'1n
Gzerinde basari ile apne tespiti yapilabildigi dikkate alindiginda,
calismada kullanilan kalp seslerinden elde edilen zaman ve frekans
dizlemi parametrelerinin uyku apnesinin tespitinde yeterince
basari gosteremedigine karar verilmistir. Bu calismada apne tespiti
icin kullanilan parametreler, apneden sonra kalp seslerinin genlik
ve frekanslarinda degisimler olabilecedi dikkate alinarak secilmistir.
Ancak parametreler uyku analizlerinde genellikle kullanildigi gibi 30
saniyelik sinyal bolgeleri icin hesaplandigindan, apne sonrasinda
gecici bir rejim seklinde olabilecek kalp seslerindeki degisimler tespit
edilememis olabilir. Bundan sonraki calismalarda, kalp seslerinden
apne tespiti icin daha kisa sinyal bolimlerindeki degisimleri
incelemeye uygun yéntemler ve parametreler kullanilabilir.
Calismamizin en 6nemli simirhliklar; katilimcr sayisinin - az
olmasi ve kadinlarin calismaya katilma konusunda c¢ekingen
davranmalaridir. Sadece bir kadin hastadan veri almis olmamiz
erkekler ve kadinlar icin ayr ayri degerlendirme yapmamiza
imkan vermemistir.

Oneriler

Calismada onerilen uyku apnesinin kalp seslerinden tespiti,
kisilerin evlerinde, kendi kendilerine uygulayip sonuclarini
doktora onaylatacagr bir karar destek sisteminin onind
acacagindan, kalp seslerinden daha yiiksek basari ile uyku
apnesi tespitine imkan verecek ydntem ve parametrelerin
tespitine calisilmasi yararli olacaktir.
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Calismada kullanilan veri kayitlarinin alindigi  GATA Tip
Akademisi Ruh ve Sinir Hastaliklari Uyku Laboratuvarlar yetkili
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Tablo 2. Tim hasta verisi ile egitilmis siniflandiricinin performansi

r]:1§ KNN 1 KNN 3 KNN 5 KNN 15 DVM

\(,)ezlftlgt.u Duyarhk Ozgiillik | Duyarhk | Ozgiillik | Duyarlik | Ozgiillik | Duyarlik | Ozgiillik | Duyarlik | Ozgiilliik

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

ZDP 29 83 24 920 19 92 14 97 82 41

FDP 22 83 12 90 6 94 1 99 52 61

ZDP+FDP 48 100 45 90 43 80 32 81 79 50

KNN: K en yakin komsuluk siniflandiricisi, DVM: Destek vektor makineleri siniflandiricisi, ZDP: Zaman diizlemi parametreleri, FDP: Frekans diizlemi parametreleri
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Abstract

Objective: The aim of this study is to determine the mother’s perceptions
of sleeping problems and sleeping behaviors of their children.

Materials and Methods: This descriptive study was conducted with 294
mothers with children from birth to 2 years of age. Questionnaires on
socio-demographic information, behaviors to put a child into the sleep
and to determine maternal sleeping habits were applied to mothers.
Results: It was determined that 33% of the children enrolled in the study
had sleep problems; 70.1% of the mothers considered this problem to
be moderate, and 16.5% of the mothers considered the problem to be
serious. Methods that the mothers used most frequently to put their
children to sleep were rocking on legs (49.7%), feeding/breastfeeding
(44.6%) and singing a lullaby/song (28.2%).

Conclusion: The results of this study show that many children have
sleeping problems and the mothers use various methods to put their
children to sleep. These results can be useful for increasing the awareness
of pediatric health professionals when evaluating a child’s sleeping
behavior and sleeping habits and coping with children’s sleeping
problems.

Keywords: Mother, child, bedtime, rituals and routines, perception

0z

Amac: Bu calismanin amaci annelerin c¢ocuklarindaki uyku sorunlari
hakkindaki algilarini ve uyutma davranislarini belirlemektir.

Gere¢ ve Yontem: Tanimlayici tipte olan bu calisma 0-2 yas arasinda
cocugu olan 294 anneyle yapilmistir. Annelere sosyo-demografik bilgiler,
cocugu uyutma davranislari ve anne uyku ahgkanliklarini belirleyen anket
formlari uygulanmustir.

Bulgular: Calismaya alinan ¢ocuklarin %33’tGnin uyku problemi oldugu
ve annelerin %70,1’inin bunu orta, %16,5’i ciddi derecede sorun
olarak gordiigi saptanmistir. Annelerin ¢ocuklarini uyutmak icin en sik
kullandiklari yontemler ayakta sallamak (%49,7), beslemek/emzirmek
(%44,6) ve ninni/sarki soylemektir (%28,2).

Sonug: Calismanin sonuglari pek cok cocugun uyku problemi yasadigini
ve annelerin cok cesitli uyutma yontemleri kullandiklarini gostermistir. Bu
sonuclar cocugun uyku davranislari ve aliskanliklarini degerlendirmede
ve cocugun uyku problemleriyle bas etmesinde saglik profesyonellerinin
farkindahgini arttirmak icin kullanilabilir.

Anahtar Kelimeler: Anne, ¢ocuk, uyku zamani, aliskanliklar ve dizen,

algl

Introduction

Sometimes children experience moderate to severe sleep
problems (1). Approximately 25% of children under the age
of five experience a variety of sleep problems. These problems
may be acute or chronic and affect both children and their
families adversely (2) Mindell et al. (3) have reported that one-
fourth of infants and one-third of young children experience
sleep problems. The most commonly reported sleep problems
are short sleep, frequent awakenings at night, not sleeping for a
long time at night, having difficulty at bed time/unwillingness to
sleep and waking up at night crying (1,4,5). Parents of children
with severe sleep problems worry, are anxious regarding the
child’s health, experience infant feeding problems and search

for intensive interventional behaviors (particularly feeding)
during the evening and night (1).

Infant sleep patterns and methods used by mothers to put
infants to sleep vary by culture (6). The most frequently used
methods include cradling in arms, rocking in arms, leaving
to cry, standing near the cot without picking the infant up,
reading a story, placing in parent’s bed, and feeding until
the child sleeps (breastfeeding or giving a bottle) (7-10). The
least-used methods include putting the child to bed watching
television or having the child sleep in another room (7). In
all studies, few children sleep in their own beds. Approaches
that are used by parents to re-settle the infant when the child
wakes up at night are breastfeeding, rubbing/patting on the
back, holding or rocking in arms, leaving to cry until the child
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falls asleep, playing games and watching television or videos.
Causes of an infant’s frequent night-wakings are related to
parenting methods such as number of daytime naps, putting
the child to sleep in a cradle or rocking the child to sleep,
the infant’s night feeding practices (breastfeeding or bottle-
feeding), lack of a regular sleep routine and falling a sleep when
breastfeeding (7,11).

Although there have been many studies performed on children’s
sleep and mothers’ behaviors, the number of studies with
Turkish children on the sleep behaviors of this age group is
limited. In this context, data are needed on parenting sleep
practices in the context of Turkish culture and it is important
to examine intercultural differences when identifying behaviors
of mothers in our country and other countries. Therefore, the
purpose of this study is to determine perceptions of mothers
regarding the sleep problems of their children and mothers’
settling practices.

Materials and Methods

Design and Participants

This study is based on a descriptive questionnaire. The study was
conducted with mothers of children aged birth to 2 years in the
pediatric clinics of a university hospital and state hospital located
in a province in Turkey. The sample size was calculated as 288
with a confidence interval of 95%, an error level of 0.05 and
incidence of sleep problems at 25%, using the sample selection
method with an unknown population. The number of mothers
enrolled in the study was 294. Mothers of children coming to the
clinic for routine appointments and illnesses such as urinary tract
infections were enrolled. Inclusion criteria were as follows: Birth
to 2 years of age child with no serious mental or neurological
problems and the mother’s willingness to participate in the study.

Data Collection

Questionnaires determining socio-demographic data, mothers’
perceptions of their children’s sleep problems and the mothers’
behaviors related to putting the child to sleep were applied to
mothers. Data were collected by the researchers in face-to-face
interviews with mothers associated with the pediatric clinics
of a university hospital and a state hospital. The researchers
were experts in the field of child health nursing. A pilot study
was conducted with 10 mothers. Data were collected in
patient rooms during a quiet hour or in an empty room in the
outpatient department.

Measures

Socio-demographic data form: This form comprised five
questions regarding parents’ ages, educational levels, economic
status, number of children and mother’s employment status.
Parent settling behaviors and sleep routines form: This form
was created by researchers after reviewing the literature. The
form comprised 21 questions regarding mothers’ perceptions
of their children’s sleep problems, mothers’ behaviors when
putting the child to sleep and sleep behaviors.

Ethical considerations: Pamukkale University Non-Initiative
Clinic Ethical Committee (Approval number: 60116787-
020/12105.01.2015) and permission from the institutions in
which the study would be conducted were obtained for the
study. The purpose of the study was explained to the mothers,

and their approval was obtained. It was emphasized to mothers
that participation in the study was voluntary.

Statistical Analysis

Data were analyzed using the SPSS 20 statistical software in an
electronic environment. Alpha for significance value was taken
as 05. Data were analyzed using mean, percentile values and
the chi-square test.

Results

Of mothers who participated in the study, 40.5% were between
30 and 35 years of age, 32.3% were primary school graduates,
66% were unemployed and 37.1% had two children. Of the
mothers, 58.2% reported that their socio-economic status
was commensurate with their income-expense levels. Of the
children, 24.8% were between 5 and 9 months and 20 and
24 months of age. Socio-demographic characteristics are
presented in Table 1.

Children’s sleep behaviors are presented in Table 2. Of the
children enrolled in the study, 33% had sleep problems, and
70.1% of the mothers considered the problem to be moderate.
Of the children, 61.6% slept at a particular time every day,
25.5% slept for 1 to 2 hours during the day and 71.1% slept
for 6 to 10 hours at night. 55.1% of the children fell asleep
within the first 20 minutes during the day and 54.8% within 20
minutes at night. The vast majority of the children (51.7%) slept
in their own beds in the same room with their parents, and 22%
slept in the same bed with their parents. Parents slept in the
same room or in the same bed with the child to meet the child’s

Table 1. Socio-demographic characteristics (n=294)

Number | Percent
Mother’s age
18-23 30 10.2
24-29 97 33.0
30-35 119 40.5
36-41 1 13.9
42 and above 7 2.4
Mother’s education level
Primary school 95 323
Secondary school 63 21.4
High school 53 18.0
University 83 28.2
Economic status
Income less than expenses 85 28.9
Income and expenses equivalent 171 58.2
Income higher than expenses 38 12.9
Mother’s employment status
Employed 100 34.0
Unemployed (housewife) 194 66.0
Child’s age
0 to 4 months 67 22.8
5 to 9 months 73 24.8
10 to 14 months 43 14.6
15 to 19 months 38 12.9
20 to 24 months 73 24.8
Number of children
1 103 35.0
2 109 371
3 60 20.4
4 or more 22 7.5
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Table 2. Child’s sleep behaviors (n=294)

Behaviours Number Percent

Does the child have any sleep problems?

Yes 97 33.0
No 197 67.0
Severity according to the mother if the child has sleep problems (n=97)

A serious problem 16 16.5
A moderate problem 68 70.1
Not a problem for me 13 13.4
Does the child sleep at a certain time every day?

Yes 181 61.6
No 113 38.4
Child’s sleep duration during the day (hours)

0-1 hour 46 15.6
1 to 2 hours 75 25.5
2 to 3 hours 73 24.8
3 to 4 hours 34 11.6
4 hours or longer 66 22.4
Child’s sleep duration during the night (hours)

0 to 5 hours 62 21.1
6 to 10 hours 209 711
11 to 15 hours 23 7.8
Child’s sleep onset latency during the day (minutes)

0 to 20 minutes 162 55.1
20 to 40 minutes 77 26.2
40 to 60 minutes 30 10.2
Longer than 60 minutes 25 8.5
Child’s sleep onset latency during the night (minutes)

0 to 20 minutes 161 54.8
20 to 40 minutes 67 22.8
40 to 60 minutes 39 133
Longer than 60 minutes 27 9.2
Child’s sleeping place

In the child’s own room and the child’s own bed 61 20.7
In the child’s own bed in the same room with parents 152 51.7
Taken to the child’s own bed after falling asleep in another room 14 4.8
In the same bed with the mother 67 22.8
Reasons for bed-share or room-share (n=219)

To meet the child’s needs promptly 128 58.4
Sharing increases the bond between the mother and the baby 29 13.2
The child has difficulty sleeping 30 13.7
The child does not feel safe when sleeping alone 24 11.0
The child has no bed or room of his/her own 8 3.7

Mother’s behaviors when putting the child to sleep*

Rocking on legs 146 49.7
Rocking in arms 74 25.2
Driving around/walking a stroller 27 9.2
Breastfeeding/feeding 131 44.6
Rocking in swing/cradle 50 17.0
In his/her bed on his/her own 64 21.8
Lullabying/singing 83 28.2
Reading book/stories 10 34
Listening to music 24 8.2
Bathing/massaging 28 9.5
Favorite toy/object 16 5.4
Using a pacifier 48 16.3
Sleeping with mother/father 54 18.4
Playing games 6 2.0
Driving around/walking with a stroller 14 4.8
Swaddling 4 1.4
Giving sedative 1 0.3
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Table 2. Continued

Behaviours Number Percent
Infant’s frequency of night-waking

Never 17 5.8
1 to 2 times per-night 119 40.5
3 to 4 times per-night 100 34.0
5 or more per-night 58 19.7
Mother’s behaviors of re-settling the child when the child wakes at night (n=294)

No night-waking 17 5.8
Feeding/breastfeeding 135 45.9
Waiting for the child to sleep on his/her own 57 19.4
Rocking/carrying in arms 24 8.2
Rocking on legs or cradling 61 20.7
Reasons for infant’s night-waking according to mother*

No night-waking 17 5.8
Because of hunger 201 68.4
Because of pain 36 12.2
Because of colic 30 10.2
Because of bed-wetting 28 9.5
Because of fear 22 7.5
Because of thirst 13 4.4

| do not know 21 7.1
Consulting a doctor regarding the child’s sleep problem

Yes 28 9.5
No 266 90.5
Doctor’s intervention (n=28)

Tranquillizer drops 5 17.9
No recommendations 18 64.2
Follow-up 5 17.9

*More than one option is marked

needs promptly (58.4%) and because the child had difficulty
falling asleep (13.7%). Methods that the mothers used most
frequently to put their children to sleep were rocking on legs
(49.7%), feeding/breastfeeding (44.6%) and singing a lullaby/
song (28.2%). Of the children, 40.5% woke up 1 to 2 timesper-
night, and 34.0% woke 3 to 4 times per-night. Of the mothers,
45.9% used the practice of feeding/breastfeeding and 20.7%
used the practice of rocking on legs or cradling to put the child
to sleep again when the child awoke at night. Of the mothers,
68.4% thought that the child woke up at night because of
hunger, 12.2% thought that the child woke up at night because
of pain and 7.1% did not know why the child woke up at night.
Of the mothers, 9.5% had consulted a doctor regarding the
child’s sleep problem, and 64.2% of those who consulted a
doctor did not receive any recommendations from the doctor.
Children’s sleep behaviors by age are presented in Table 3.
Whereas the practices of breastfeeding/feeding, giving a bath/
massage, and using a pacifier decreased with age, sleeping in
the child’s bed by him/herself, sleeping with a favorite toy/
object and bed-sharing increased with age. Other interventions
(e.g., rocking, singing lullaby/song, reading book/ telling a
story) did not exhibit any age-related tendencies.

Of the mothers, 35% had a sleep problem, 62.2% stated that
the child’s sleep routine affected the mother’s sleep and 39.8%
stated that they felt exhausted when the child did not sleep.
The sleep quality of 43.3% of the mothers was moderate;
60.5% slept for 6 to 10 hours a night and 72.4% did not sleep

during the day (Table 4). Of the mothers of children with
sleep problems, 64.9% had sleep problems, and 54.6% of the
mothers with sleep problems reported their sleep quality to be
moderate (Table 5).

Discussion

Parental Perception of the Child’s Sleep

In this study, we investigated methods used by mothers to
put their children to sleep and mothers’ sleep practices. It was
determined that 33% of the children enrolled in the study
had sleep problems; 70.1% of the mothers considered the
problem to be moderate, and 16.5% considered the problem
to be serious. Other studies have reported sleep problems
between 23% and 35% (9,12,13). A study with 0-3 years old
children, conducted in our country, reported sleep problems
at 18.8% (14). The majority of the mothers who participated
in another study reported that they considered their babies to
have sleep problems and that the problem was serious (15). In
another study, 17.33% of mothers from predominantly Asian
countries reported severe sleep problems, and 34.57% reported
minor sleep problems. Parents from predominantly Caucasian
countries reported 2.15% of sleep problems as severe and
24.15% as minor (16).

Child’s Sleep Patterns

The majority of the mothers who participated in this study
reported that their children had a specific sleep time every day.
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The majority of the children fell asleep within 20 minutes of
going to bed both during the day and at night. Dasdemir’s (14)
study reported that 34% of their children fell a sleep within 16-30
minutes, 31.4% fell asleep within 5-10 minutes and total sleep
duration was between 7 and 22 hours. The night sleep of children
with sleep problems and their total sleep duration within 24 hours
were short, and these children were often placed on a bed to

sleep. Children with sleep problems stay awake for longer than 20
minutes at night are breastfed and become grumpy during sleep
time (12). Young children in Japan had fewer nocturnal wakings
and shorter daytime naps than other Asian countries. Total sleep
time and daytime sleep decreased with age (17).

The vast majority of the children in this study slept in their own
beds in the same room with their parents, and 22% slept in

Table 3. Percentages of children’s sleep behaviors by age
Child’s age

o . 0 to 4 months | 5to 9 months | 10 to 14 months | 15 to 19 months | 20 to 24 months |
Child’s sleep behaviors** n (%) n (%) n (%) n (%) n (%) X
Rocking on legs 33 (22.6) 36 (24.7) 21 (14.4) 20 (13.7) 36 (24.7) 0.157
Rocking in arms 20 (27.0) 20 (27.0) 12 (16.2) 9(12.2) 13 (17.6) 3.288
Driving around/walking with a stroller | 6 (22.2) 5(18.5) 8(29.6) 4(14.8) 4(14.8) 6.340
Breastfeeding/feeding 46 (35.1) 36 (27.5) 24 (18.3) 11 (8.4) 14 (10.7) 41.408*
Rocking in a swing/cradle 15 (30.0) 16 (32.0) 6 (12.0) 3(6.0) 10 (20.0) 5.707
In his/her bed on his/her own 6(9.4) 13 (20.3) 10 (15.6) 15(23.4) 20 (31.2) 15.540*
Lullabying/singing 18 (21.7) 21 (25.3) 11 (13.3) 16 (19.3) 17 (20.5) 4.712
Reading book/telling stories 1(10.0) 0 (0) 1(10.0) 3 (30.0) 5 (50.0) 8.441
Listening to music 7 (29.2) 8 (33.3) 5(20.8) 2(8.3) 2(8.3) 5.207
Bathing/massaging 7 (25.0) 7 (25.0) 0 (0) 8 (28.6) 6(21.4) 10.599*
Favorite toy/object 0(0) 3(18.8) 1(6.2) 3(18.8) 9 (56.2) 12.091*
Using a pacifier 15(31.2) 8 (16.7) 7 (14.6) 12 (25.0) 6(12.5) 13.325*
Sleeping with mother/father 7 (13.0) 9(16.7) 7 (13.0) 12 (22.2) 19 (35.2) 11.984*
Playing games 1(16.7) 2(33.3) 1(06.7) 1(06.7) 1(06.7) 0.527
Swaddling 1(25.0) 1(25.0) 1(25.0) 0 (0) 1(25.0) 0.831
Giving sedative 0(0) 0 (0) 0 (0) 0(0) 1 (100) 3.038
*p<0.05, **More than one option is marked
Table 4. Mother’s sleep practices (n=294)
Practices Number | Percent
Mother’s sleep problems
Yes 103 35.0
No 191 65.0
Does the child’s sleep routine affect the mother’s sleep?
Yes 183 62.2
No 111 37.8
How the mother feels herself when the child does not sleep
Not a problem 102 34.7
Exhausted 117 39.8
Anxious/stressful 75 25.5
Mother’s sleep quality
Good 108 36.7
Moderate 136 46.3
Poor 50 17.0
Mother’s sleep duration during the night (h)
0 to 5 hours 114 38.8
6 to 10 hours 178 60.5
11 to 15 hours 2 0.7
Mother’s sleep duration during the day (h)
No sleep 213 72.4
O0to1ho 40 13.6
1 to 2 hours 25 8.5
2 to 3 hours 16 5.5

26



Baskale and Turan
Child and Mother Sleep: Behaviours and Perceptions

the same bed with their parents. Reasons for room-sharing or
bed-sharing are to be able to meet the child’s needs promptly
and because the child has difficulty falling asleep. In large
cross-cultural studies, the majority of the mothers reported
that they slept together with their babies (7,18). Teng et al.
(13) reported bed-sharing at 7.2%. It was reported that the
proportion of children sleeping in their own rooms was low
in Asian countries/regions (17). According to Dasdemir (14),
32.5% of children participating in the study slept in their own
beds, and 18.8% of those children were sleeping with their
parents (14). In another study in our country, 26% of mothers
were bed-sharing (19). Ball (20) observed that mothers’
practice of sleeping with their babies increased gradually. The
reasons for this include the baby’s being anxious or sick, fear
of sudden death, wishing to spend more time with the baby,
the mother’s being unwell because of childbirth, the facilitative
role of bed-sharing in breastfeeding, calming a fussy infant,
sleeping better and lack of any other place for the baby to sleep
(20,21). Of parents who participated in Kohyama et al. (17)
study, >97.5% reported being present at bedtime while their
child was falling asleep. Of the mothers who participated in
the another study, 60% shared the same bed with their babies
up to 1 year of age. Of these mothers, 25% reported that their
babies fell asleep in dangerous positions (on a chair or couch)
(22). A child’s routinely sharing the same room/bed with their
parents’ decreases with age. Children sharing the same bed
with their mothers also share their beds with their spouses/
partners or other children (23). Countermine and Teti (24)
reported that the adaptation of parents who share the same
room with their babies is also inadequate. This inadequacy also
leads to insufficient parental sleep, depression and criticism by
the spouse regarding where the baby sleeps at night.

Mothers in this study reported that they settled the baby by
rocking the child on the mother’s legs. In a study conducted in
Turkey, parents stated that they use to bottle, feed and rocking
methods for baby slept (25). This practice is not mentioned in
the literature. The method of rocking the baby to sleep on the
mother’s legs may be a practice specific to Turkish culture or
may be included among the practices reported by mothers; the
term “rocking’” in the literature has a comprehensive meaning.
For this reason, training regarding safety measures may be
particularly useful in this situation because of the risk of rocking
the baby too fast on the mother’s legs or causing the baby to
fall when the mother is rocking him/her.

The children in this study has frequent awakinings as expected
(15,26). According to this study 40.5% of children 1-2 times,
and 34.0 of children 3-4 times wake up overnight. Teng et al.
(13) reported that children woke up 1.08 times per night, and

the children’s total sleep time was 13.24 hours (13). Ali et al.
(15) observed that infants woke up at least two times per night
and fell back to sleep because of their mothers’ physically active
settling practices. According to result of this study, mother’s
behaviors of re-settling the child when the child wakes at night
are most in 0-4 months feeding/breastfeeding, in 20-24 months
waiting for the child to sleep on his/her own, in 5-9 months
rocking/carrying in arms and in 20-24 months rocking on legs
or cradling. Approaches that are used by parents to re-settle
an infant when he/she wakes up at night are breastfeeding,
rubbing/patting on the back, holding or rocking in arms,
leaving the child to cry until the child falls asleep, playing games
and watching television or videos (7,11).

Of the mothers, 68.4% thought that the child woke at night
because of hunger, 12.2% thought that the child woke at night
because of pain and 7.1% did not know why the child woke at
night. Of the mothers, 9.5% had consulted a doctor regarding
the child’s sleep problem, and 64.2% of those mothers who
consulted a doctor received no recommendations from the
doctor. Causes of the infant’s waking frequently at night are
related to the number of daytime naps, being put to sleep in a
cradle or being rocked to sleep, the infant’s night breastfeeding
practices (breastfeeding or bottle-feeding), lack of a regular
sleep routine and practices the parents use to put the infant
to sleep, such as breastfeeding (7,9,11). Having regular sleep
routines enhances the quality of a child’s night sleep (9). Thus,
it is important that mothers determine causes of the child’s
night-wakings and that the mother be supported in creating a
regular sleep routine for the child. Mothers sometimes consult
a doctor because of their failure to cope with the child’s sleep
problems. That the majority of the mothers in our study who
consulted a doctor were not been given any recommendations
by their doctors indicates the need for informative studies
to increase awareness of healthcare personnel regarding the
subject matter of this study and evaluate their practices.
According to our study, although breastfeeding/feeding,
giving a bath/massage, and using a pacifier decreased with
age, a child’s sleeping in its bed by himself/herself, sleeping
with a favorite toy/object and bed-sharing increased with
age. This result is consistent with sleep practices adopted by
mothers in other studies (7-10,14). According to the study
performed by Sadeh et al. (9) total sleep time and practices
of putting the child to sleep such as feeding/breastfeeding,
rocking and holding in arms decrease with age. The rate
at which the child’s sleeps in his/her room on his/her own
increases with age. Allowing the child to fall asleep crying,
waiting a few minutes for the child to calm down and
practices such as settling the child by talking to the child in

Table 5. Comparison of the child’s sleep problems with the mother’s sleep problems (n=294)
Mother’s sleep problems Mother’s sleep quality

Child’s sleep problems Yes No Good Moderate Poor

n % n % n % n % n %
Yes 63 64.9 34 35.1 13 13.4 53 54.6 31 32.0
No 40 20.3 157 79.7 95 48.2 83 421 19 9.6

p=0.000 p=0.000

*p<0.001
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the child’s bed decrease as the child grows. Of the children
who participated in this study, 24% began to sleep in their
own rooms at 2 months and 70% after the age of one. The
authors observed that children’s sleep behaviors were affected
by the behaviors and settling practices of parents. Infants
who require parental involvement and soothing at bedtime
cannot develop the behaviors of falling asleep and settling
on their own; therefore, parental interventions continue
during night waking (27). The results of this study examine
behaviors specific to Turkish culture. Mothers in our culture
may prefer bed-sharing or room-sharing because it is easy to
breastfeed the baby, the mothers are afraid that something
could happen to the baby, the mothers can hear when the
baby cries, the child does not have his/her own room or
there may be heating problems in the house. Some of the
mothers in our study preferred bed-sharing because the
mothers think that the child feels safer when the child sleeps
with mother and sharing increases the bond between mother
and child. Although bed-sharing may increase the attachment
between the mother and child, the child may have difficulties
developing the routine of sleeping on his/her own. Mothers
who prefer bed-sharing should receive training regarding safe
sleep practices because the practice of bed-sharing increases
the incidence of sudden infant death.

Mothers’ Sleep Patterns

Of the mothers of children with sleep problems, 64.9% have
sleep problems themselves, and 54.6% of these mothers report
their sleep quality to be moderate. Sadeh et al. (9) emphasized
that parents’ behaviors are affected by the child’s sleep patterns.
In a cross-cultural study, 55% of parents reported poor sleep.
Studies have shown that a child’s nightwaking was most
strongly associated with poor maternal sleep. A child’s sleep
pattern affects mothers’ daytime functioning (28). Stremler et
al. (29) determined that the sleep duration of mothers who
were given information and an informational booklet regarding
sleep and sleep strategies and whose sleep-related problems
were resolved through regular phone communications slept 57
minutes longer than the members of the control group. Their
babies awoke less often at night, began to sleep longer, and
their sleep duration was 46 minutes longer compared with the
control group. The authors recommend behavioral-educational
intervention to promote maternal and infant sleep designed
specifically for the first few months after birth (29).

Children’s sleep problems may adversely affect mothers’
psychological well-being and functioning. Generating adequate
sleep hygiene behaviors of children may improve both child
and family well-being (16,30). Therefore, identifying mothers
at risk and finding solutions by evaluating the child’s sleep
problems will positively affect both the mother’s and the
family’s well-being. This study can be useful in terms of
increasing the awareness of pediatric health care professionals
in evaluating the child’s sleep condition and sleep routines,
creating training and support programs for mothers and coping
with the child’s sleep problems. The limitation of this study was
its being conducted in two hospitals in a province in Turkey.
For this reason, the results cannot be generalized to all mothers
in Turkey.
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Conclusion

This study’s significance lies in its identification of mothers’
correct or incorrect practices for settling their children, birth
to 2 years of age, to sleep. Our study determined that Turkish
mothers adopt a variety of methods to settle their children to
sleep. Infants’ sleep problems also affect the mother’s health
and well-being. Future studies should further explore why
mothers use these practices and how these practices affect
mothers’ and children’s sleep duration and patterns. Findings
from our study emphasize the need to educate parents and
provide parents with information regarding children’s sleep
and sleep problems. These findings also provide pediatric
health care personnel with reference data for assessing
parents’ practices related to infants’ and toddlers’ sleep
behaviors. Studies that investigate cross-cultural differences
are also recommended.
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Vardiyali Calisma ve Vardiyali Calisma Sonucu Gelisen
Uyku Bozukluklari: Tanisi, Bulgulari ve Tedavisi

Shift Work and Shift Work Sleep Disorders: Definition, Symptoms and Treatment

Duygu Kurt Gok, Mehmet Taylan Pekdz, Kezban Aslan

Cukurova Universitesi Tip Fakdiltesi, Noroloji Anabilim Dali, Adana, Ttirkiye

0z

Glinimizde diinya ekonomisinin endustri Gzerinde hizla ilerlemesi,
yeni teknolojilerin kullanimi ve ekonomik rekabet ortami sebebi ile 24
saat kesintisiz ig Gretiminin gerekliligi artmis ve bu da vardiya sistemi ile
calisma zorunlulugunu dogurmustur. Bugilin calismakta olan nifusun
yaklasik olarak %20'si standart calisma saatlerinin disinda kalan zaman
dilimlerinde vardiya ya da ndbet usuli calismaktadir. Vardiya sistemi,
is ve Uretim hayatina sayisiz olumlu etki kazandirirken bir yandan da
calisanlarin hem yasam kalitesini olumsuz etkilemekte, hem de pek
cok komorbid saglik ve uyku problemini de beraberinde getirmektedir.
Vardiyali calisma uyku bozuklugu, sirkadiyen ritim uyku bozukluklari
alt grubunda incelenmektedir. iki major semptomu olup, giindiiz agiri
uykululuk ve insomnidir. Vardiyali calisma uyku bozuklugunun tedavisinde
amac¢ mevcut semptomu duzeltirken yasam Kkalitesini ve is verimliligini
artirmak, dikkati ve uyanikhigr artirarak kazalari en aza indirmek olmalidir.
Yazimizda vardiyal calisma ve iligkili uyku bozuklarinin klinik bulgular,
tani kriterleri, sistemik sonuglari, tedavi yontemlerinin gézden gecirilmesi
amaclanmigtir.

Anahtar Kelimeler: Vardiyal calisma, sirkadiyen ritim, vardiyal calisma
uyku bozuklugu, is saghg

Abstract

Today, due to the rapid progress of the global industrial economy, the
use of new technologies and the economic competition environment,
the necessity of 24 hour interrupted job production has increased
and this has caused the obligation to work with the shift system.
Approximately 20% of the population is working on shifts and turns
apart from the standard working hours. While the shift system has many
positive effects on work and manufacture life, it also has negative effects
on the life quality of employees and it brings many comorbid health and
sleep problems. Shift work sleep disorder is categorized as a subgroup of
circadian rhythm sleep disorders family. The primary symptoms of shift
work sleep disorder are insomnia and excessive daytime sleepiness. The
goal of shift work sleep disorder treatment is to improve the quality of
life and work efficiency while improving the current symptoms related
to sleep disturbances, and to minimize accidents by increasing attention
and alertness. The goal of this review is to determine the clinical findings,
diagnostic criteria, systemic outcomes, and treatment methods of shift
work sleep disorder and the associated sleep disorders.

Keywords: Shift work, circadian rhythm, shift work sleep disorder,
occupational health

Giris

Vardiyal Calisma

Gunumizde artan ekonomik rekabet ortami, kiresellesen
diinya ve artan is guicli ihtiyaci nedeni ile 24 saat calismanin
gerekliligi dogmus ve bu da vardiya sistemi diizenlemesini
ortaya cikarmistir (7).

Avustralya’da calisan popllasyonun %13’l, Amerika’da %15’i,
ingiltere’de %22’si, Yunanistan ve Finlandiya’da %25'i giindiiz
vardiyasi disindaki saatlerde vardiyali olarak calismaktadir (2).
Avrupa Yagam ve Calisma Kosullarini lyilestirme Vakfi (Eurofound)
tarafindan 2003 yilinda yayimlanan “Katilmakta Olan ve Aday
Ulkelerde Calisma Kosullari” arastirmasinin sonuglarina gére;

Tirkiye’de 2003 yilinda, calismakta olan nifusun %8'i vardiyali
olarak calismistir (3).

Vardiya sistemi ile calisma, bu is kollarinda calisanlarda bircok
saglik ve uyku problemini de beraberinde getirmistir. Yazimizin
amaci vardiyal caligma iliskili uyku problemlerine dikkat
cekmektir.

Vardiyal Calisma ve iliskili Uyku Bozuklugu
Tanimi ve Epidemiyolojisi

Vardiyali calismaya bagh uyku bozuklugu; uyulmasi gereken
uyku-uyanikhk ritmi ile endojen sirkadiyen ritim arasindaki
uyumsuzluk sonucunda ortaya c¢ikan uyku bozuklugudur
(4). Bir gece vardiyasi ile sirkadiyen ve homeostatik surecler
desenkronize olur. Desenkronizasyon sonucu uyku periyodunda
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kisalma olusur ve uyku yikiinde kalici artis, sabah erken
saatlerde asirn uykululuk meydana gelir.

Vardiyali calismaya bagh uyku bozuklugu daha cok glindiiz
vardiyasi disindaki calisma saatleri ile iliskili olup, ciddi medikal,
sosyal ve ekonomik problemler dogurabilmektedir.

Vardiyali calisma uyku bozuklugunun 2 major semptomu vardir.
Bunlar; artmig glindiiz uykululugu ve insomnidir (5).

Vardiyali calisan bireylerde uyku bozuklugu goriilme prevalansi
%10-18"dir. lscilerin %32’sinde insomni, %26’sinda asiri
glindiiz uykululuk saptanabilmektedir (6). Bununla birlikte bu
sekilde calisma dizeninin, sirkadiyen ritmi bozarak oksidatif
strese sebep oldugu ve boylece Huzursuz Bacaklar sendromu
(HBS) bulgularini da agiga cikarabildigi distnilmektedir. Bir
calismada gece vardiyasinda ve degisen vardiyada calisanlarda
glindiiz vardiyasina kiyasla yaklasik 2 kat daha fazla oranda
HBS gorilebildigi, ayrica HBS semptomlarinin daha siddetli ve
direncli oldugu bildirilmistir (7).

Vardiya Diizenleri ve Uyku Yapisi Uzerine Etkileri

Vardiyali calismada sabah vardiyasi, gece vardiyasi ve 6gleden
sonra vardiyasi seklinde ti¢ vardiya grubu vardir. Bircok (lkede
oldugu gibi tlkemizde de vardiya saatleri isverenin istegine bagh
olarak degisebilmektedir. Ortalama bir haftalik mesai saati 40 ila
45 saat olup, bu sire isveren tarafindan degistirilebilmektedir.
Calisma saatleri meslek gruplari, 6zel sektor ve resmi kuruluslar
arasinda farkhlklar gosterebilmektedir.

Gece vardiyasinda, calisilan geceden oOnceki gecede uyku
uzundur, cabuk ve erken baslar. Gece vardiyasindan
once gundulz sekerleme yapilirsa uyku siresi kisalir. Gece
vardiyasindan sonra uyku, vardiyanin sonlanmasindan sonraki
bir saat icerisinde baslar. Vardiya sonrasindaki uyku stiresinde,
evre 2 uyku ve hizli g6z hareketi (REM) azligi dikkati ceker.
Evre 3 uyku etkilenmez. Erken uyanmalar ve uykuyu yeterince
alamama olabilir (8). Gece vardiyasi subjektif ve objektif olarak
artmis uykululuk ile karakterizedir. Bozulan uyku-uyanikhk
ritmi sonucunda bir sonraki gece vardiyasinin ikinci yarisindan
sonra artmis uykululuk meydana gelmekte, bu durum artmis
is ve eve donus yolunda trafik kazalari ile sonuclanmaktadir.
Erken sabah vardiyasi gece vardiyasina oranla uykuyu daha fazla
bozmaktadir. Erken uyanma ve erken uyanma anksiyetesi ile
derin uyuyamama ile karakterizedir (9). Sabah uyanma giicligu
sabah vardiyasini en istenmeyen vardiya yapar. Total uyku
stresi kisadir ve evre 2 ile REM doénemi etkilenmistir. Sabah
vardiyasinda calisanlarda yorgunluk, asin glindiiz uykululuk
sik rastlanir. Bu nedenle sabah vardiyasinda calisan olgularin
Ucte birinde vardiya bitiminde siklikla 6gleden sonra sekerleme
gorulur (10).

Ogleden sonra vardiyasi ise gece geg saatlerde uyuma ve sabah
normal saatlerde uyanma ile karakterizedir. Sekerlemeler sik
rastlanmaz. Uyku yapisinda fazla etkilenme gorilmez (11).

Bu gruplardan uyku bozukluklarina ve iliskili hastaliklara yol
acma ihtimali en fazla olan vardiya erken sabah vardiyasi ve
gece vardiyasidir.

Vardiyali Calismaya Bagh Gelisen Uyku
Bozuklugu Tani Kriterleri

Uluslararasi Uyku Bozukluklari Siniflandirmasi’'na gére en
son 2014 yillindaki dizenleme ile vardiyali calismaya bagh

uyku bozuklugu tanisi konulabilmesi icin asagidaki kriterlerin
tamaminin karsilanmig olmasi gerekmektedir (2).

a. Klasik uyku zamanlarina rastgelen calisma programlari nedeni
ile total uyku stresinin kisalmasi, buna bagh uykusuzluk ve/veya
uyku hali olmasi,

b. Bu semptomun ve vardiyali calismanin en az 3 aydir devam
ediyor olmasi,

c. Aktigraf ile en az 14 gin izlemde uyku bozuklugunun
gosterilmesi, bu takibin is gtini ve tatil glinlerini icerecek sekilde
planlanmasi,

d. Bu klinik tablonun baska bir uyku hastaligi, medikal-nérolojik
bozukluk, ila¢ veya madde kullanimi ile aciklanamamasi.

Vardiyali Calisma ve iliskili Diger Medikal
Problemler

Vardiyali calisma yalniz uyku problemlerine yol acmamakta,
vicutta bircok sistem Uzerine olumsuz etkilere yol acarak farkli
bircok hastaligi da tetikleyebilmektedir. Sirkadiyen sistemdeki bu
tekrarlayici bozulma; endokrin, kardiyovaskuler, gastrointestinal
sistem, Ureme sistemi ve duygudurum lizerinde 6nemli olumsuz
sonuglara neden olmaktadir. Bu sistemlerde goriilen degisikliler
immiin sistem Uzerinde negatif sonuclar yaratarak artmis kanser
insidansina, metabolik sistemde degisiklikler yaparak obeziteye
ve ortaya c¢ikan dikkat bozukluklari sonucu kaza oraninda
artiglara sebep olmaktadir. Sirasi ile incelenecek olursa;
Vardiyali calisma ve endokrin sistem: Normal insanlarda
kortizol piki sabaha karsi uykunun son saatlerinde meydana
gelir. Gun icerisinde kortizol salinimi azalarak devam eder. Yine
plazma prolaktin diizeyi gece uyku sirasinda pik yapar ve normal
sartlarda guinlik prolaktinin %50’si gece uykusu sirasinda salinir.
Tiroid stimilan hormon, uykunun baslangicinda kanda en diistik
diizeylerde olup, ilerleyen saatlerde giderek artis gosterir (12).
Hormon saliniminin uyku-uyaniklik déngistine has sirkadiyen
ritminin olmasi ve vardiyali calismada bu ritmin bozulmasi
nedeni ile basta kortikosteroidler, prolaktin ve tiroid stimilan
hormon olmak tizere bircok hormon saliniminin 6zellikle gece
vardiyasinda calisanlarda bozuldugu gosterilmistir (12).
Uykunun majoér hormonlarindan biri olan melatonin; insilin
sentezi, salgilanmasi ve aktivasyonunda kilit rol oynamaktadir.
Ayni zamanda melatonin glukoz transporter tip 4‘lin
ekpresyonunu arttirici etki gostermektedir. Vardiyali calisma
sonucunda hem beslenme aligkanlklarinda meydana gelen
degisim, hem de melatonin dizeylerinin etkileri sonucunda
instilin direnci meydana gelmektedir (13).

Vardiyal calisma ve kardiyovaskiiler sistem: Alti yil ve daha
fazla vardiya sisteminde calismanin kardiyovaskiler hastalik
riskini arttirdigi gosterilmistir (14). Bir calismada vardiyali
calismanin kardiyovaskiler hastalik oranini %40 arttirdigi
gosterilmistir (15). Alti bin kisinin katilimi ile yapilan bir
kohort calismasinda asiri uykululuk halinin miyokard enfarktusu,
konjestif kalp yetmezligi ve kardiyak nedenlere bagh olim
riskini arttirdi§i rapor edilmistir (16). Vardiyali calisanlarda
artmig kardiyak hastalik riski, kotl yeme aliskanlidi, dislipidemi,
metabolik sendrom, stres, sigara tiiketimi gibi eslik¢i bulgularin
daha fazla olmasi ile iliskilendirilmistir.

Vardiyali calisma ve gastrointestinal sistem: Vardiyali
calisanlarda goérilen diizensiz yeme saatlerinin  normal
gastrointestinal ritim ile uyumsuz olmasi, normal gastrik
savunma mekanizmalarinin bozuk olmasi sebebi ile Helicobacter
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pylori enfeksiyonu daha sik gorilmektedir. En sik gorilen
sikayetler gerginlik ve agri, mide gaz, ishal veya kabizliktir.
Yine mide Ulseri, refli sikligi da bu grup calisanlarda daha fazla
rastlanmaktadir (17).

Vardiyali calisma ve kanser: Vardiyaya bagh gelisen uyku
deprivasyonunun ve gece saatlerinde maruz kalinan parlak
15191n endojen melatonin salinimini azaltarak, immiin baskilama
ve “‘saat genleri”nin aktivasyonuna yol actigi ve bunlarin cesitli
indirekt yolaklar (zerinden kanser olusumunda rol oynadigi
dastnilmektedir (18). Bir caismada on bes yildan daha uzun
stire gece vardiyasinda calisanlarda kolorektal sistem kanserlerinin
1,35 kat arttigi bildirilmistir (19). Bir baska calismada otuz yildan
uzun sureli degisen gece vardiyasinda calismanin meme kanseri
riskini artirdigi gosterilmistir (20).

Vardiyali calisma ve obezite: Vardiyali caliima sonucunda
gelisen uykusuzluk, anorektik bir hormon olan leptin diizeyini
azaltarak, oreksijenik hormon olan grelin diizeyini artirmakta
ve istah artisgina yol acmaktadir. Ayrica vardiyal calisma besin
aliskanliklarini degistirerek karbonhidrat tiiketimini arttirmakta,
diizensiz beslenme ve sebze tiiketiminde azalmaya yol
acmaktadir. Vardiya sebebi ile azalan uyku, artan uyaniklik stiresi
besin tiiketimi icin daha fazla vakit yaratarak guinlik tiketilmesi
gereken total kaloriden daha fazla besin tiketimine neden
olmaktadir (21).

Bu kisilerde metabolik sendrom riskinin yaklasik olarak 3 kat
arttigi Lin ve ark.’nin (22) kohort calismasinda gosterilmistir.
Uyku suresinin kisalmasi ile ters orantili olarak, obezite riski 40
yas Ustd, ailesinde obezite olan ve dustik egitim diizeyine sahip
olan kadinlarda artmaktadir (23).

Vardiyali calisma ve kazalar: Vardiyali calisanlarda uyku-
uyaniklik ritminde bozulma sonucunda giindiiz artmig uykululuk,
dikkat eksikligi, yorgunluk, is ve ev kazasi sikliginda artma, is
performansinda azalma tespit edilmistir. Bir calismada, vardiyali
calisanlarda uzun bir gece vardiyasindan sonra eve donus
yolunda trafik kazasi gecirme riski diger calisanlara oranla 2 ile 6
kat arasinda artmis olarak saptanmistir (24).

Vardiyali calisma ve psikiyatrik hastaliklar: Vardiyali calisanlarda
depresyon, anksiyete bozuklugu, yorgunluk, uykululuk, bellek ve
konsantrasyon bozukluklar gértilebilmektedir. Gece ¢alismanin
sebep oldugu uykululuk; enerji kaybi, unutkanlik, konsantrasyon
eksikligi ve ilgi kaybina yol acarak depresif bozukluk gibi
gorunebilir (25).

Vardiyal calisma ve reprodiiktif sistem: Uyku deprivasyonu,
sirkadiyen ritim bozuklugu sonucunda gelisen gonadal
hormon diizeylerindeki degisikliklere sekonder vardiyali ¢alisan
kadinlarda irregiiler menstriel sikluslar goérulebilmektedir.
Vardiya sistemi ile calisan kadinlarda gebeligin etkilendigi,
spontan dusuklerin, erken dogumun tetikledigine iliskin kanitlar
bulunmaktadir (26).

Vardiyah Calisma Uyku Bozuklugu Tedavisi

Vardiyali ¢alisma uyku bozuklugu tedavisindeki amacg bireyin
hem uyku hem de yasam kalitesinin artirilmasi, boylece is
verimliliginde artma ve kaza oranlarinda azalma saglanmasidir.
Tedavi esnasinda sirkadiyen ritmi diizenlemek, uyku kalitesini
artirmak, giindlz ve is esnasinda uykululugu azaltarak dikkat
ve performansi artirmak amaclanir. Tedavi yaklasimlari non-
farmakolojik ve farmakolojik tedavi seklinde iki ayri sinifta
toplanabilmektedir.
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a. Uyku hijyeni: Oncelikli olarak tedaviye uyku hijyeni anlatilarak
baslanmaldir, hastalara gece yatmadan once sivi alimini
azaltmalar, tutln ve benzeri UGrunleri tiketmemeleri, aksam
saatlerinde kafein alimini sinirlandirmalari, aksam agir yemekleri
yemekten kacinmalari, uyku saatine yakin agir egzersizlerden
kacinmalari gerektigi anlatilmalidir (27).

b. Kisa uyku dénemleri (sekerlemeler): Kisa uyku dénemleri
vardiyali calisanlarda uyku bozukluklar ve yorgunluk sikhginda
azalma, calisma performasinda ve dikkatte artma saglamaktadir.
Gece vardiyasi 6ncesinde sekerleme ile birlikte kafein birlikte
kullanilabilir. Vardiyada gecirilen ilk gecede 0,5-2 saatlik
sekerlemenin sabah erken saatlerdeki sirkadiyen uykululuk
donemiyle bas etmede yararl olacagini gostermistir (28).
Sabah mesaisinden once kisilere erken yatmalar, gece ve
0gleden sonra vardiyalarindan 6nce gec¢ yatip gec kalkmalari,
glin icerisinde kisa sireli sekerleme yapmalari 6nerilir (28).

c. Parlak 1sik tedavisi: Giindiz agin uykululugu azaltmak,
gece vardiyasinda uykululugu engellemek ve sirkadiyen faz
kaymasi yapmak amaci ile parlak 1sik tedavisi yapilabilmektedir.
Parlak 1sik tedavisinin amaci kor viicut isisi saatini degistirerek
sirkadiyen faz kaymasini saglamaktir.

Parlak 15tk giclii bir sekilde endojen melatonin salimini inhibe
ederek etki gostermektedir. Amerikan Uyku Tibbi Akademisi
(AASM), vardiyall calisanlarda, vardiya saatleri esnasinda parlak
1stk uygulamasi 6nermekteyken, vardiya bitiminden sonra sabah
ilk saatlerde parlak guin 1sigindan kacinilmasini 6nermektedir
(29). Yapilan calismalarda 20 dakika ile 6 saat arasinda 2350-
12,000 lux parlak sk uygulamasinin hem dikkat hem de
performans Uzerinde olumlu etkisi oldugunu gostermistir
(30,31). Parlak 151k 5,000-10,000 lux, mavi 1sik seklinde gece
vardiyasinda baglanip, vardiyanin bitimine 2 saat kala streye
kadar uygulanmalidir (32). Retinopatisi olan kisilerde parlak
1sik tedavisi onerilmemektedir. Ayrica 6zellikle bipolar bozukluk
tanisi olanlarda ve fotosensitizasyon 6ykulsu olanlarda dikkatle
kullanilmasi gereklidir (33).

Cok nadir olmakla beraber, goriilebilecek yan etkiler arasinda
irritabilite, bas agrisi, bulanti, ¢ift gorme, fotofobi, hipomani
semptomlari bulunmaktadir (33).

d. Egzersiz: Egzersiz de parlak 1s1ga benzer bicimde sirkadiyen
faz kaymasina sebep olan bir uyarandir. Ancak bu konuda yeterli
yayin bulunmamakta ve daha fazla calisma yapilmasina ihtiyac
vardir.

Farmakolojik Tedavi Yaklasimlari

Vardiyall calisma kaynakli uyku-uyaniklik bozukluklarinin
farmakolojik tedavisi iki sekilde yapilabilir. Bunlardan birincisi,
melatonin ve 1sik tedavisi aracihg ile sirkadiyen faz kaymasi
yapmak, ikincisi ise insomni veya artmis uykululuk yakinmalarini
tedavi etmektir. Her iki yontemin de amaci calisma saatleri
esnasinda uyanikhgr saglamaktir.

a. Melatonin: Melatonin hem sirkadiyen ritim diizenleyici etkisi
hem de direkt hipnotik etkisi nedeniyle vardiyali calisma uyku
bozuklugunun tedavisinde AASM tarafindan o©nerilmektedir
(29). Aksam erken saatlerde veya 6gleden sonra melatonin
uygulanmasi sirkadiyen ritmi One alarak gece vardiyasindan
once uyumayi kolaylastirmaktadir (34). Gece vardiyasindan
sonra uyumay! kolaylastirmak icin ise melatonin sabah erken
saatlerde alinmalidir. Melatonin 1-3 mg arasinda 6nerilmelidir.
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Melatoninin gece vardiyasinda kullanimi ile ilgili yapilmis
calismalar olmakla beraber, erken sabah vardiyasina bagh
uyku problemleri ile ilgili melatonin kullanimi izerine yapilmig
kontrollii bir caisma bulunmamaktadir.

Melatonin tedavisinin en sik goriilen yan etkileri somnolans, bas
doénmesi, yorgunluk, bulanti seklindedir (33).

b. Hipnosedatifler: Gece vardiyasindan sonra uyuma
problemleri yasayan kisiler icin triazolam, temazepam,
zolpidem, zopiklone gibi hipnosedatifler kullaniimaktadir.
Triazolam 0,125-0,5 mg ve temazepam 20 mg dozlarinda
uygulama yapilmasinin vardiya sonrasi uyuma problemleri
Uzerine olumlu etkileri oldugu gosterilmis, ancak her 2 tedavi
yonteminin vardiya esnasinda dikkat ve uyaniklik Uzerine
olumlu bir etkisi saptanmamustir (35). Ayni sekilde zolpidem
10 mg ve zopiklone 7,5 mg/giin icin de benzer sonuglar s6z
konusudur.

Hipnosedatiflerin bagimhhk yapma potansiyelleri olmasi,
rebound insomni yapmalari ve etkilerine tolerans gelismesi gibi
sebeplerden dolay: kullanimlari kisithdir (33).

Gebelik sirasinda da hipnosedatiflerin kullaniminda dikkatli
olunmalidir. Bu ajanlarin en sik gorilen yan etkileri somnolans,
bas agrisi, tremor, bagimhhk, depresyon, konflizyon ve
dizzinesstir. Ayrica nadir olarak amneziye sebep olabilmekte ve
non-REM parasomnilerini tetikleyebilmektedirler (33).

¢. Modafinil ve armodafinil: Giin icinde ve gece vardiyasi
esnasinda uyanikhdi, dikkati ve bilissel kapasiteyi artirmak icin
300 mg/gun dozunda modafinil ve 150 mg/giin dozunda
armodafinil ile amfetamin gibi cesitli santral sinir sistemi
uyaricilar vardiyadan bir saat once olacak sekilde kullanilabilir
(36,37). Modafinil siklikla iyi tolere edilmekle beraber en sik
gorilen yan etkisi bas agnsidir. Daha az siklikla bulanti ve
sinirlilik gorilebilir.

Her iki ilag da az sayida hastada kardiyak yan etkiler yapabilir
ve bu kisilerde tekrar kullanimi 6nerilmez. Gegirilmis miyokard
enfarktlsi, anjina pektoris, psikoz ve epilepsi Oykuisi olanlarda
modafinil vearmodafinil kullanimindan kacinilmalidir. Herikiilacin
da gebelik kategorisi C'dir. CYP3A4 ile metabolize olduklarindan
oral kontraseptif ajanlarin etkinligini azaltabilmektedirler.
Nadiren hayati tehdit edici dokiintilere sebep olabilirler.
Modafinilden farkl olarak armodafinil kullaniminin hipertansif
ataklan tetikleyebilecegine dikkat edilmelidir (33).

d. Kafein: Kafein kullaniminin gece vardiyasi esnasinda dikkat
ve uyaniklik Gzerine olumlu etkileri olmasi sebebi ile AASM
tarafindan vardiya esnasinda kullanimi onerilmektedir.

Cift kor, randomize, plasebo kontrollli bir calismada kafeinin 2
mg/kg dozunda, gece vardiyasinda calisanlarda vardiya oncesi
ve vardiyanin ilk yarisi icerisinde uygulanmasinin plaseboya
Ustlinligl gosterilmistir. Kafein alanlarin, plasebo alanlara
gore %25 daha alert olduklari, ayrica vardiya sonrasi gundiiz
uykusuna rezidii etkisinin olmadigi da gosterilmistir (38).

Bu nedenle AASM tarafindan da gece vardiyasindan 6nce 4 mg/
kg dozunda kafein alinmasi uyanikh@in arttirnlmasi acisindan
onerilmektedir (28).

e. Amfetamin: Amfetaminlerin bagimlilik ve kétiye kullanimi
riskleri sebebi ile vardiyali calisma ile iliskili uykululugun
tedavisinde rutin kullanimlari 6nerilmemekle beraber; uyandiktan
sonra 5-10 mg/gilin dozunda amfetamin kullaniimasinin dikkat
ve uyanikhgr arttirdidi dair bilgiler mevcuttur (39).

Degisen Vardiyalarda
Diizenlenmesi

Vardiya Degisim Yoniiniin
Vardiyali calisma bozuklugunda asil problemin kaynagi olan
sirkadiyen ritim ve calisma saatleri arasindaki uyumsuzlugu en
aza indirmek, is saatine adaptasyonu kolaylastirabilmek amaci
ile vardiya degisim hizinin 5 giin ve Gzeri olmasi gerekmektedir.
Bu siireden daha hizli vardiya degisimi yapilmasi insomni, kronik
uyku yoksunlugu ve hipersomniye yol acar. Vardiya degisim
yoniunin de saat yoniinde yapilmasi onerilmektedir (40).
Degisimin saat yonlinde yapilmasi sirkadiyen ritim adaptasyonu
acisindan onem tagir.

Sonug¢

Vardiyali sistemde calismak endokrin ve metabolik sistem,
gastrointestinal sistem hastaliklari, kardiyovaskiler hastaliklar,
psikiyatrik hastaliklar ve kanser acisindan bir risk faktort olmakla
beraber ayrica uyku-uyaniklik ve sirkadiyen ritmi bozarak kisinin
sosyal hayatini da olumsuz etkilemektedir. Vardiyal calismaya
bagli uyku bozuklugu gelismesi kisinin is verimliligini azaltmakta,
is ve trafik kazalarinda artisa sebep olabilmekte ve boylece
ciddi bir halk saghgi sorunu olarak karsimiza ¢ikabilmektedir.
Bu nedenle vardiya sisteminde calisanlarin bu sisteme adapte
olabilecek kisilerden secilmesi, vardiya surelerinin ve degisim
zamanlarinin sirkadiyen ritime uygun dizenlenmesi, vardiya ile
iligkili uyku bozukluklarinin erken taninmasi ve etkin bir bicimde
tedavi edilmesi buyik 6nem tagimaktadir.
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