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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, Murat Aksu

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

E-posta: dergi@tutd.org.tr/aksumdr@icloud.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

A-lll

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, Murat Aksu

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

E-mail: dergi@tutd.org.tr/aksumdr@icloud.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 dnemli ve hizli bir
sekilde etkileyen yeni buluslari icerir. Kisa Yazilar olgu sunumlarini icermez.

Kelime siniri: Ozet haric olmak (izere referanslar, tablo ve sekiller dahil 1800 kelime.
Ozet:100 kelime, yapilandirimamis (alt bashiklar 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 icin
dikkate alinir. Editér uygun gérmesi durumunda yazarlardan olgu sunumunu tekrar
Editére Mektup formatinda yazmasini isteyebilir.

Kelime sinir: 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 ltitfen 5. MAKALENIN YAPISI bélimiine
bakiniz.

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

Yazarlarin mektuplara verdikleri yanitlarda mektubun bashgi belirtimelidir: Orn.
[Makalenin bashgi]'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, giincel arastirmalarin degerlendirmeleri ve elestirel
yorumlamalari, derginin kapsadigi alanlardaki veri ve kavramlari iceren derleme
makaleleri kabul edilmeden 6nce gézden gecirmeye tabidir.

Kelime sinin: Ozet haric olmak tizere Referanslar, Resim, Sekil ve tablo dahil 8000
kelime. Ozet: En fazla 250 kelime, yapilandiriimamis (alt basliklar 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 glincellemesi hakkinda gériis 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 lGtfen LookUs Bilisim ile iletisime geciniz: http://www.lookus.net
Tum yazismalar e-posta yoluyla yapilacagindan dolayi yazarlar e-posta adreslerini
belirtmelidir.

Makale gonderimi yapilirken sorumlu yazarin ORCID (Open Researcher ve
Contributor ID) numarasi belirtilmelidir. http://orcid.org adresinden Ucretsiz olarak
kayit olusturabilir.

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

* Bir paragraf icinde satirlarin sonunda “Enter” kullanilmamalidir.

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

o Tirkce veya ingilizce olmayan karakterleri temsil etmek icin kullanilan &zel
karakterler acikca belirtilmelidir.

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

« Tablolarda veri gostergelerini ayirmak igin bosluk yerine “tab” tusu kullaniimalidir.
Tablo dizenleme fonksiyonu kullanildiysa her bir veri gostergesinin tek bir
hiicrede oldugundan emin olunmalidir (Ornegin; Hicreler icinde satirbasi komutu
kullanilmamalidir).

(2) Ustyazi Yazarlar Ustyazi'yl bashk sayfasindan ayri olarak hazirlamalidir ve
makalenin iceriginin bilimsel toplanti veya sempozyumda kisa ¢zet 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 onaylandigini onay
numarasi ile birlikte belirtmelidir (bkz. 8¢). Bu bilgi, arastirmanin “Gerec ve Yontem”
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.
Asagidaki yonergelere uymayan makaleler makale incelenmeye baslamadan 6nce
teknik diizeltmeleri yapmasi icin iletisim kurulacak yazara geri donecektir (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; (i) makalenin
bashg; (iii) makalenin kisa bashgi; (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.

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

(2) Ozet ve Anahtar Kelimeler, Ozet Makale Kategorileri bdlimiindeki kosullara
uymalidir. Ozette yaygin kullanilan kisaltmalardan baska kisaltma veya referans
yer almamalidir. Anahtar kelimeler 6zet bolimunin 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 bagis 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 rold; (i)
hisse sahibi; (iii) patent telifleri/lisans tcretleri; (iv) honoraryum (Orn. ders iicretleri);
(v) promosyon malzemeleri iicretleri (Orn. makale Ucretleri); (vi) aragtirma fonu; veya
(vii) diger (Orn. arastirma ile ilgili olmayan gezi, seyahat veya hediyeler).

(5) Kaynaklar Referans belirtilirken Vancouver sistemi kullanilmalidir http://
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barrington.cranfield.ac.uk/help/vancouver-system-for-citing-references/. Metin
icinde referanslara Ust simge normal rakamlar kullanilarak gecis sirasina gore atifta
bulunulmalidir. Eger sadece tablo veya sekil basliklarinda atifta bulunuluyorsa tablo
veya seklin metinde ilk gectigi yere gére numaralandinimalidir. Referans listesinde
referanslar metindeki gecis sirasina gére numaralandiriimali ve listelenmedir. Referans
listesinde tiim 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 6nce
online olarak yayinlanan makaleler (DOI hakkinda daha fazla bilgi icin: http://www.
doi.org/faq.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 a1 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 dlzenlenebilir metin olarak verilmelidir, basili olarak veya PDF halinde
sunulmamalidir. Tablolar metin icinde normal rakamlar ile numaralandiriimalidir.
Dikey cizgiler kullaniimamalidir. Tim kisaltmalar aciklanmalidir. Semboller sirasiyla
su sekilde kullanilmalidir: T, £, §, ; ve *, **, *** sembolleri p degerleri icin
kullaniimalidir. SS ve SEM gibi istatistiksel kisaltmalar aciklama 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 dusuk ¢ozinurlikteki resimlerin-sekillerin gdnderilmesi
uygundur. Makalenin kabullinden sonra basim icin yazarlardan resimlerin-sekillerin
daha yiiksek ¢ozlnurll halleri talep edilebilir.

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

Cozunurluk: resimler-sekiller yiksek ¢ozinurltklt .eps veya .tif dosyalari 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; cizim 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, bdylece
renklerin ekranda gorilen halleri ile baskida goriinen 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 boyutlar: Yazi karakteri eklenmeli ve derginin
yazl boyutundan veya 8 puntodan daha biylk 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



Yazarlara Bilgi

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

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 blyuk yazilmalidir.

(2) Birimler: Tim olctumler SI birimleri veya Sl'dan turetilen 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 agiklamasi olmadan kullanilabilir.

(4) Marka isimleri: ilaclar ve kimyasallar marka isimleriyle verilmemelidir. Calismada
tescilli ilaclar 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 yararliigini 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 diizeninin, tablolarin ve sekillerin son bir kontrolini saglamaktir. PDF
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diizeltmesi asamasinda hatalarin cok gerekli diizeltmeleri disindaki degisikliklere izin
verilmemektedir.

8. Etik Konular

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

9. Klinik Arastirmalarin Kaydedilmesi

Tum klinik arastirmalar kayit edilmelidir. Yazarlar kayit detaylarini makalede
belirtmelidir. Bir klinik arastirma, medikal girisimler ve bunlarin saglik acisindan
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 etmeli ve bu formuimzalamalidir
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 iicretsiz
olarak iletisim kurulacak yazara saglanacak ve yayincinin hiikim ve kosullarina uygun
bicimde dagitilabilecektir. Basili ayribasimlar yazar dizeltmesi asamasindan talep
edilir ise tcretli 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 sireci
hakkinda bilgi edinebilirler. Bu yazarlara makalelerinin kabul olduktan sonra basili
ve internette yayinlanmasina kadar olan sirecini takip etmelerini saglar. Yazarlara
islemlerin kilit noktalarinda otomatik olarak e-postalar génderilir boylece 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 ipuclari dahil bol miktarda kaynak, makale gonderimi ve daha fazlasi icin su
baglantiy ziyaret ediniz: http://www.tutd.org.tr.

13. Erken Cevrimici Makaleler

Bir “Erken Cevrimici Makale” makale, tam metin bir makalenin basili sayida
yayinlanmadan 6nce internet aginda elektronik olarak yayinlanmis halidir. Bu nedenle
makale hazir olur olmaz gorlnebilir durumdadir. Erken Cevrimici Makaleye bir DOI
(Digital Object Identifier) numarasi verilir boylece bir sayida yer almadan énce 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

Turk 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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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
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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
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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
LookUsBilisim support: http://www.lookus.net

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

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

(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 O (zero) or B (German esszett) for B
(Greek beta).
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* 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).

(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; (i) 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.g. 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
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to the first identification of the table or figure in the text. In the reference list,
the references should be numbered and listed in order of appearance in the text.
List all authors in the reference list. References to unpublished data and personal
communications should not appear in the list but be cited in the text only (e.g. Smith
A, 2000, unpublished data).

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

2) Ernstoff M. Urologic Cancer. Black-well Science, Boston.1997.
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Uyku tibbinin tGlkemizdeki en 6nemli bilimsel platformu olan Tirk Uyku Tibbi Dergisi’nin yeni sayisiyla yine birlikteyiz.

Uyku tibbinin temel bilimlerden hasta basina kadar giden uzun bir sirecte, bircok tip disiplinin katkisinin oldugu bir dal
oldugunun bilinciyle, dergimizin bu sayisinda da degisik alanlardan yazilara yer vermeyi amacladik. Bu baglamda tim okurlarin
ilgisini cekebilecek en az bir yazinin dergide yer almasina 6nem verdik.

Bu sayida uyku ve biligsel islevler arasindaki iliskiyi vurgulayan bir arastirma ve bir de derleme bulacaksiniz. Ergonil ve
arkadaslarinin yaptigi calisma gtndlz uykulari ile bilissel islevler arasindaki iliskiyi ortaya koyan deneysel bir arastirmanin
sonuglarini iceriyor. Yazithan ve Yetkin'in derlemesi ise uyku ile bellek arasindaki iliskiyi eldeki veriler i1siginda degerlendiren
bir yazi. Bu derlemede uykunun bellek Gzerine olan etkisinin 6zelikle iki asamada, 6grenme dncesinde kodlamada ve bilginin
kalicihginin saglanmasinda oldugu vurgulaniyor. Bu sireclerin nasil isledigi konusunda da bilgi veriliyor.

Sirkadyen ritmin saglikli yasam Uzerine etkisi son yillarda artan bir bilimsel ilgi alani olmayi strdurlyor. Bu baglamda, vardiyal
calisma ile uyku ve obezite iliskisi UGstinde durulmasi gereken dnemli bir unsur kanisindayiz. Catirtan ve Bakir'in calismasi
vardiyali ve vardiyasiz calisan bireylerde uyku kalitesini ve obeziteyi karsilastirmistir. Bu calismada vardiyali calisanlarda uyku
kalitesi belirgin daha bozuk bulunmustur. Bununla birlikte vardiyal calisanlarda beden kitle indeksinin daha yiksek ve bel
cevresinin daha genis bulunmasi bu konudaki celiskili verilere bir yenisini daha eklemistir.

Bu sayimizdaki bir diger calisma da Universite 6grencilerinde beslenme ile uyku kalitesini inceleyen anket calismasidir. Uysal ve
arkadaslarinin calismasinda, 920 Universite 6grencisinde beslenme aliskanligi ve uyku kalitesi sorgulanmistir.

Dergimizin bu sayisinda biri istanbul’dan digeri de Tahran’dan iki olgu sunumu yer almaktadir. Olgulardan biri nonREM
parasomnisi ile siddet arasindaki iliski vurgulanmistir. ikinci olgu ise 13 yildir siiregelen insomninin fizyolojik parametrelere
etkisi incelenmistir.

Tlrk Uyku Tibbi Dergisi’nin bu sayisinin da uyku tibbina ve okurlarimiza katkisinin dnemli olacagini umuyoruz.

Prof. Murat AKSU

Editor
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Abstract

Objective: The need for sleep is universal and its function is not
completely clarified. Daytime alertness decreases after midday and one
of the ways of preventing this decrease is daytime napping. The aim
of this study is to investigate the effects 60-minutes appetitive daytime
napping on cognitive performance.

Materials and Methods: This study was carried out at Dokuz Eylil
University Faculty of Medicine, Department of Biophysics Sleep Dynamics
Research Laboratory. Participants who came to the sleep laboratory
in two different days slept one day and the other day were included
in the control group. A total of 14 healthy individuals between age of
19-24 (5 male; mean age: 21.86+1.23 years) without any neurological,
psychological, chronic diseases, or sleep disorders were included in
the study. Participants slept on their regular sleep pattern before both
conditions. Various cognitive tests were administered to participants
before sleep recordings. Electroencephalography was used on the
purpose of following the sleep/wakefulness situation while sleeping. At
the end of 60-minutes, the participants were woken up and after then
same tests were performed again. On the control day, without sleep
recording, determined questionnaires were applied to the participants.
The resting period was set 60-minutes as it was during the sleeping
period.

Results: Cognitive performances of 14 participants on napping and
control conditions were measured. The average duration of sleep was
57.3 (£3.57) minutes. Participants’ scores of N-Back, Psychomotor
Vijilans test, and Timewall tests on both conditions were examined.
Although there were differences in the scores they were not significant.
Conclusion: Daytime napping has different effects on cognitive
functions. In future studies, it is aimed that the evaluation of the
replacement and appetitive daytime napping in terms of the behavioral
and sleep stages as electrophysiologically.

Keywords: Appetitive daytime napping, cognitive functions, reaction
time, performance

0z

Amacg: Uyku ihtiyaci evrenseldir ve islevi tam olarak acikiga
kavusturulmamustir. Giindiiz uyarilmislik hali 6gleden sonra duslse gecer.
Bu distsi 6nlemenin yontemlerinden biri de gilindiiz uykusudur. Bu
arastirmanin amaci, ikram uykusu olarak uygulanan 60 dakikalik glindiiz
uykusunun biligsel performans UGzerindeki etkilerinin incelenmesidir.
Gere¢ ve Yontem: Calisma, Dokuz Eylil Universitesi Tip Fakiiltesi,
Biyofizik Anabilim Dali Uyku Dinamigi Arastirma Laboratuvar’nda
gergeklestirilmistir. Farkli iki giin laboratuvara gelen katiimcilar bir giin
uyumus diger giin ise kontrol grubuna dahil edilmistir. Calismaya 19-
24 yas arasinda norolojik, psikolojik, kronik hastaligi olmayan ve uyku
bozuklugu tanisi almamis toplam 14 saglikh birey (5 erkek; ortalama yas:
21,86%1,23 yil) katilmistir. Katilimailar her iki kosul 6ncesinde normal
uyku dizenlerinde uyumuglardir. Uyku kaydinin 6ncesinde katilimcilara
cesitli biligsel testler uygulanmistir. Uyku sirasinda ise uyku/uyaniklk
durumunu takip etmek amaciyla elektroensefalografiden yararlaniimistir.
Altmis dakikanin sonunda katiimcilar uyandiriimis ve sonrasinda tekrar
ayni testleri yapilmistir. Uyku kaydinin yapilmadigi kontrol giiniinde ise
katihmcilara belirlenen anketler uygulanmistir. Dinlenme siiresi uyku
stiresinde oldugu gibi 60 dakika olarak belirlenmistir.

Bulgular: Arastirmada 14 saglkl bireyin giindiiz uykusu ve kontrol
glinlerindeki bilissel performanslar Slctlmustir. Katiimcilar ortalama
57,3 (£3,57) dakika uyumuslardir. Katihmcilarin glindiiz uykusu ve
kontrol giinlerindeki N-Back, Psikomotor Vijilans testi ve Timewall testleri
skorlari incelendigine uyku sonrasi farkhlasma gorilse de anlaml fark
bulunamamistir.

Sonug: Giindiz uykusunun bilissel fonksiyonlar lzerinde farkli etkileri
bulunmaktadir. ilerleyen arastirmalarda yedekleme ve ikram gindiz
uykusunun davranigsal ve uyku evreleri agisindan elektrofizyolojik olarak
degerlendirilmesi hedeflenmektedir.

Anahtar Kelimeler: ikram gindiiz uykusu, bilissel fonksiyonlar, tepki
siiresi, performans

Introduction

The need for sleep is universal and since its function is not fully
clarified the research on sleep is so extensive (1). However,

sleep is not limited to night sleep alone. Daytime sleep, which
is normal for babies and children in the life cycle, is also found

in the daily routine for adults (2).
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Performance and arousal decrements and also drowsiness occur
between 14:00 and 16:00, especially after lunch (3). Daytime
napping is one of the methods that prevents this decrement
(4). Daytime napping is defined as a sleep which is much
shorter than the normal sleeping period commonly lasting from
30 to 90 minutes (5).

In the related literature, three types of daytime napping are
defined. The first type is replacement naps and is taken in
response to sleep deprivation and if people feel tired (6). This
type of sleep generally reduces the effects of sleep deprivation
in shift workers, it also enhances the cognitive functions and
psychomotor performance and it also improves the cognitive
functions -e.g. short-term memory-, psychomotor performance,
and mood (5). The second type is prophylactic naps and taken
mostly by shift workers prior to sleep loss as a “back-up” sleep
(7). The third type is appetitive naps which are taken without
sleep deprivation or fatigue (6). These sleeps form a two-phase
sleep cycle with night sleep.

In daytime napping studies conducted without night sleep
deprivation, Takahashi et al. (8) found a significantly lower
P300 latency in the text translation task in 15 minutes napping
condition compared to 45 minutes napping and no nap
condition. They also reported the positive effect of appetitive
naps on attention and performance (8). In another study of
Takahashi et al. (8), they reported positive effects on perceived
alertness following a 15 minutes napping. However, in terms
of response time, they found no significant difference between
daytime napping and no-nap condition (9).

The main aim of this study is to investigate the effects of 60
minute appetitive daytime napping on cognitive performance.

Materials and Methods

The research was performed in Dokuz Eylil University Faculty
of Medicine, Sleep Dynamics Research Laboratory. The study
has been approved by the Clinical Ethical Committee of Dokuz
Eylil University no: 2017/18-44. Participants were informed
about the study and their written informed consents were
collected prior to protocols. In order to determine participants’
sleep habits and current sleepiness status Pittsburgh Sleep
Quality index (10) and the Epworth Sleepiness scale (11) were
used respectively. The Symptom Checklist-90- Revised (SCL-
90R) (12) forms were used to determine previous diagnosis
of any neurological or psychiatric disorders and The State-
Trait Anxiety Inventory State form (STAI-TX1) (13) in order
to determine anxiety levels. Participants with neurological,
psychiatric, chronic diseases, sleep disorders and/or on any
medication were excluded from the study. Participants came to
the laboratory on two different days.

In order to get rid of order effect, half of the participants
attended the sleep group first at the first day and control group
on the second day. Other half of the participants had reverse
order.

Fourteen healthy individuals between age of 19-24 (5 male;
mean: 21.86+1.23 years) were recruited for the study.
Participants were asked to avoid foods and drinks that would
affect sleep/wakefulness statuses the night before the tests and
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the day the tests were administered. In the cases where alcohol,
drug or another substance use were detected within the time
period that would affect the recordings, participants’ recordings
were postponed to another day. Also, participants were asked
to sleep in their normal sleep patterns the night before the
recordings.

Participants slept in an electromagnetically isolated room for 60
minutes. Their sleep condition was defined as appetitive daytime
napping since their previous night sleep was not restricted.
The recording room walls were also insulated with acoustic
material to prevent noise from outside. Communication with
the participants was provided by the audio system between the
recording and observation rooms. All subjects were recorded by
video during their sleep with their consents.

Participants’ sleep duration was determined to be 60 minutes
and sleeping hours were determined as 14.30-15.30. At the end
of this period participants were awakened.

Psychomotor Vigilance Test (PVT), N-Back, and Timewall tests
were administered prior to sleep which were selected based
on the cognitive functions they are intended to evaluate.
Electroencephalography (EEG) was used during sleep to
monitor sleep/wakefulness status. Evaluation of EEG data for
sleep stages was made according to the American Academy of
Sleep Medicine scoring system. The same tests were repeated
15 minutes after the participants awakened.

On the control days, where participants were on no-nap
condition, the same forms and tests were administered. The
period between tests were determined as 75 minutes as in
daytime napping condition.

PVT measures psychomotor vigilance, alertness, sustained
attention and simple reaction time (14). Timewall test is a visual
spatial perception test and measures the time perception (15).
The N-Back test evaluates vigilance, sustained attention, visual
memory, executive functions and short-term working memory.
The Psychology Experiment Building Language battery was
used for the administration of cognitive tests and they were
selected based on the cognitive functions they intended to
evaluate.

Statistical Analysis

SPSS 22.0 was employed for the statistical analysis. Shapiro-
Wilk test was used for controlling the normal distribution of
the data groups. Wilcoxon signed-rank test was performed to
compare pre-post differences of test performances in different
days.

Results

In this present study, the cognitive performances of 14
healthy participants on appetitive daytime napping and control
conditions were measured.

Mean value of night sleep time for all participants was 7.1
(£0.96) hours. Participants had an average sleep time of 57.3
(+3.57) minutes during daytime napping condition. All of
the participants had Stage-1 and Stage-2 during their sleep.
12 participants had Stage-3 and only two of them had rapid
eye movement (REM) sleep. Average stage durations of the
participants are given in Table 1.



Ergondil et al.
The Effect of Appetitive Daytime Napping on Cognitive Functions

Table 1. Average stage durations of the participants in daytime
napping condition

Duration (minute)
Sleep stages Mean sD
Wake 12.11 11.79
Stage-1 9.61 7.11
Stage-2 14.25 6.06
Stage-3 19.93 12.08
REM 1.14 4.00

SD: Standard deviation, REM: Rapid eye movement
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Figure 1. Comparison of condition effect (daytime napping and
control) and test administration time (pre, post) of N-Back test
response time

Six participants awakened themselves and eight were awakened
by the operator at the end of 60 minutes. One, four, and three
participants were in Stage-1, Stage-2, and Stage-3, respectively
when they were awakened.

Participants’ response times in the N-Back test are given in Figure
1. A Wilcoxon signed-rank test was conducted to examine the
effect of condition (daytime napping, control) on N-Back test
response times. No statistically significant effect of condition on
test scores was found. Although the participants reacted faster
following daytime napping condition, the difference was not
statistically significant (z=-1.648, p=0.099).

Participants’ correct answer scores in the N-Back test are given
in Figure 2. A Wilcoxon signed-rank test was conducted to
examine the effect of condition (daytime napping, control) on
N-Back test correct answers. No statistically effect of condition
on test scores was found. Although the participants had lower
correct answer scores following daytime napping condition, the
difference was not statistically significant (z=-1.026, p=0.305).
Participants’ response times in the PVT test are given in Figure
3. A Wilcoxon signed-rank test was conducted to examine the
effect of condition (daytime napping, control) on PVT test.
No statistically significant effect of condition on test scores
was found. Although the participants reacted slower following
daytime napping condition, the difference was not statistically
significant (z=-0.973, p=0.331).

Participants’ accuracy rates in the Timewall test are given
in Figure 4. A Wilcoxon signed-rank test was conducted to
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Figure 2. Comparison of condition effect (daytime napping and

control) and test administration time (pre, post) of N-Back test
correct answers
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Figure 3. Comparison of condition effect (daytime napping and
control) and test administration time (pre, post) of Psychomotor
Vijilans test response time
PVT: Psychomotor Vijilans test
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Figure 4. Comparison of condition effect (daytime napping and
control) and test administration time (pre, post) of Timewall
test accuracy rates

examine the effect of condition (daytime napping, control) on
accuracy rates in the Timewall test. No statistically significant
effect of condition on test scores was found. The accuracy
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rates are higher in the post-test condition, but the difference
between condition and time was not statistically significant (z=-
0.408, p=0.683).

Discussion

This study has provided data on the effects of appetitive
daytime napping on cognitive performance.

In the related literature both positive and negative effects
of daytime napping have been reported. This effect varies
depending on whether the daytime napping is habitual, the
length of daytime napping, the time of day nap is taken,
the amount of daytime sleepiness, and the stage and/or the
condition the individual is awakened from daytime napping (6).
In a study Hayashi et al. (4) conducted, they investigated the
effect of 20 min. daytime napping in non-habitual nappers for
five consecutive days. They found that although not significant,
the performance enhancements of a 20 min. nap occur after
the third day (4).

Hayashi et al. (3) reported positive effects of only a 20 min nap
on the emotional state, performance, and EEG activity.

In a study restricting the nocturnal sleep, participants were
awakened from different sleep stages (Stage-1, Stage-2). The effects
of sleep stages on performance and vigilance were examined. The
performance of participants who had naps including Stage-2
improved (16). Evans et al. (1) and Dinges et al. (17) reported
that appetitive nappers have more Stage-1 sleep, also have more
transition between sleep stages.In addition, for both replacement
and appetitive naps, no REM stage was found. However, Mednick
et al. (18) reported a positive effect of appetitive naps which
includes slow wave sleep and REM sleep on learning. On the other
hand, Hayashi et al. (3) reported that the increase in performance
after daytime napping was not always due to slow wave sleep.
In our study, although the data of sleep stages were present for
participants, due to low number of participants in each group no
statistical comparison was performed.

Conclusion

In the related literature, it has been reported that people suffer
from inertia after having daytime napping. However, this period
of inertia does not exceed 15 minutes (6). In the light of this
knowledge, in our study tests were administered 15 minutes
after awakening. Consistent with the aforementioned study,
there were no significant vigilance differences between the
sleep and control group. But a decrease in vigilance (decrease in
reaction time in PVT) was observed. This decrease might be the
result of individual differences in sleep inertia recovery period,
i.e. some of participants had not recovered from sleep inertia
during the tests.

In the future studies it is aimed to investigate differences
between replacement naps with restricted night sleep and
appetitive naps in terms of the behavioral changes and
electrophysiologically evaluated sleep stages in participants
who have completed the sleep cycle rather than daytime naps
with predetermined period.
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Oz

Amag: Arastirmada, Universite o6grencilerinin beslenme durumunun
uykululuk hali, uyku kalitesine etkisinin arastirlmasi amaclanmistir.
Gere¢ ve Yontem: Arastirma Ocak-Nisan 2017 tarihleri arasinda
istanbul’daki bir Gniversitenin ¢ farkli fakiiltesinde okuyan, calismaya
katilmaya istekli, 920 6grenci ile gerceklestirildi. Calismada 6grencilerin
sosyo-demografik verileri, beslenme durumu, Obstriiktif Uyku Apne
sendromu (OSAS) semptomlarinin degerlendirildigi anket formu,
Epworth Uykululuk &lcegi (EUO), ve Pittsburgh Uyku Kalitesi indeksi
(PUKI) kullanildi.

Bulgular: Oérencilerin %66,6'sl kadin, %33,4'U erkek, yas ortalamasi
22,6614,86 olarak tespit edildi. Calismada, ekmek, makarna, piring
vb. tahilli gida tiiketimi istenenden fazla olan 6grencilerin PUKi ve EUO
puanlarinin daha fazla oldugu ve aralarinda anlamli fark oldugu bulundu
(p<0,05). Calismada 6grencilerin PUKI 6lcegdi toplam puaninin 7,28+3,56
oldugu ve ogrencilerin cogunlugunun (%88,5) kot uyku kalitesine
sahip olduklari tespit edildi. Bununla birlikte 6grencilerin EUO puanlari
degerlendirildiginde, cogunlugunda (%79,9) OSAS riski olmadigi tespit
edildi. PUKI ile EUO toplam puanlari arasinda pozitif ydnde zayif iliski
oldugu bulundu, uyku kalitesi bozulduk¢a giindiiz uykululuk halinin
arttigi tespit edildi.

Sonug: Universite 6grencilerinin genel olarak uyku kalitesinin kotii
oldugu ancak OSAS acisindan riskli bir durum saptanmadigi, bununla
birlikte istenenden fazla tahilli gida tiiketiminin uyku kalitesini azalttigi ve
glindiiz uykululuga neden oldugu soylenebilir.

Anahtar Kelimeler: Beslenme, uyku kalitesi, uykululuk hali, Obstruktif
Uyku Apne sendromu

Abstract

Objective: In the study, it was aimed to investigate the effects of nutrition
status of university students on sleepiness and sleep quality.

Materials and Methods: The research was conducted between January
and April 2017 with 920 students who were studying at three different
faculties of a university in istanbul and were willing to participate in the
study. A questionnaire that assessed the students’ socio-demographic
data, nutritional status, symptoms of Obstructive Sleep Apnea syndrome
(OSAS), the Epworth Sleepiness scale (ESS), and the Pittsburgh Sleep
Quality index (PSQI) were used in the study.

Results: In the study 66.6% of the students were female, 33.4% were
male and the average age was 22.66+4.86. The students with higher
food consumption such as bread, pasta and rice were found to have
higher PSQI and ESS scores and a significant difference was found
between them (p<0.05). The study found that the total score of the
students’ PSQI scale was 7.28+3.56 and the majority of students (88.5%)
had poor sleep quality. Nevertheless, when the students ESS scores were
assessed, it was determined that there was not OSAS risk in the majority
(79.9%) of the students. A weak relationship was found between the
PSQI and total score of the ESS in the positive direction; also as long
as sleep quality deteriorated the daytime sleepiness was determined
increased.

Conclusion: University students generally have poor sleep quality, but
no risk for OSAS which can be said that the consumption of excess grain
food reduces sleep quality and causes daytime sleepiness.

Keywords: Nutrition, sleep quality, sleepiness, Obstructive Sleep Apnea
syndrome

Giris

Obstriiktif Uyku Apne sendromu’nun (OSAS) en 6nemli sonucu
glindiiz asirt uyku halidir. Uyku hali daha cok kisi otururken
ya da Onemsiz bir isle ugrasirken ortaya c¢ikar. Bu durumda
hasta uyanik kalmakta ya da bir seye konsantre olmakta gicliik
ceker. Araba kullanirken veya herhangi bir sey okurken zorlanir,
cinkli bu monoton aktiviteler uykuyu daha da arttinr (1).
OSAS icin diger risk faktorleri arasinda, yas, cinsiyet (orta yas

Uzerinde erkeklerde, menopoz sonrasi kadinlarda daha sik)
anatomik faktorler (geniz eti varligi, blytik bademcikler, bogazin
dogustan yapisal darligr) alkol, sigara icilmesi, sakinlestirici ve
uyku ilaclari, kas gevseticiler, narkotikler, benzodiazepinler, irk
(geng zencilerde risk yiiksek) ve genetik faktorler (ailede OSAS
olmasi riski 2-3 kat artirir) yer almaktadir (2-4). Boyun cevresinin
erkeklerde 43 cm, kadinlarda 38 cm’den fazla olmasi uyku
apnesi icin risklidir (2,3).
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Uysal ve ark.
Beslenme ve Uyku Kalitesi

Eriskin doneme ge¢me agamasinda olan Universite 6grencilerinde
onemli fiziksel, duygusal, bilissel degisiklikler olabilir. Bu
donemde universite ©6grencileri arasinda cesitli sebeplerden
dolay1 gece iyi uyuyamama, uyku kalitesinde bozulma gibi
durumlarla karsilagilabilir. Uyku kalitesi, bireyin uyandiktan sonra
kendini zinde, formda ve yeni bir gline hazir hissetmesidir (5).
Ogrencilerin beslenme durumunun ve tiiketilen besin gruplarinin
uykulu olma halini nasil etkilediginin bilinmesi 6nemlidir. Belli
yiyecek ve iceceklerin aliminin uykuyu etkileyecegdi bilinmektedir
(6,7). Asin ve agir yemek, cikolata, kola, cay, kahve, yetersiz
protein alimi uyku dizenini bozabilmektedir. Yiksek
karbonhidrat, protein ve enerjili yemek tiiketimi post grandiyal
uyku suresini artirmaktadir. Protein icerikli beslenmenin derin
uyku doneminin artmasina (hizlh géz hareketi olmayan, NREM
3-4) neden olarak, beslenme ve uyku arasinda iliski oldugunu
gOstermistir. Beyinde serbest yag asitlerinin 6zellikle omega
3 ve 6 yag asidi miktarinin uykunun baslangici ve devaminda
onemli etkisi oldugu belirtilmistir (8). Kilo alma ve verme
de uyku dizenini etkilemektedir. Kilo verme uyku siresinin
kisalmasina, kilo alimi ise uyku siiresinin uzamasina neden
olabilmektedir (6,7). Ogrencilerle ilgili yapilan calismalarda,
codunlukla fast food tarzi gidalarla beslendikleri, kola vb.
icecekleri fazla tlkettikleri ve yeme bozuklari tespit edildigi
belirtilmistir (9-11). Yine tip fakiltesi 6grencileri ile yapilan
bir calismada karbonhidrat tiiketiminin fazla oldugu, erkekler
de protein, kizlarda ise yaglarin tuketiminin fazla oldugu
gorulmustir (12). Yapilan bir calismada da genclerin yaptiklari
spor aliskanliklarina gore beslenme aligkanhklarinin degistigi,
sit, peynir, meyve-sebze tiketiminin arttigi, yag, seker, ekmek,
pilav, borek, makarna tiiketiminin azaldigr gorilmustar (13).

Gereg¢ ve Yontem

Arastirmanin amaci ve tiirii: Aragtirma, Universite 6grencilerinin
beslenme durumunun uykululuk hali, uyku kalitesine etkisinin
arastirilmasi amaciyla tanimlayici bir calisma olarak planlandi.
Arastirmanin evren ve 6rneklemi: Arastirmanin evrenini Ocak-
Nisan 2017 tarihleri arasinda, arastirmanin amaci hakkinda
bilgilendirme yapilan ve arastirmaya katilmayi kabul eden bir
devlet universitesinin Gg fakiltesinde okuyan lisans 6grencileri
olusturdu. Arastirma evreninden 0zel 6rneklem secim yontemi
kullanilmadan evrenin tamamina ulasilmasi hedeflendi. Verilerin
toplanma asamasinda devamsizlik yapan, katilmayr kabul
etmeyen ve anket formlarini eksik dolduran 6grenciler calismaya
dahil edilmedi. Arastirmanin 6rneklemini; arastirmaya katilmayi
kabul eden ve anket formlarini eksiksiz dolduran 920 6grenci
olusturdu.

Arastirma sorusu: Ogrencilerin beslenme durumunun uyku
kalitesine etkisi var mi?

Veri Toplama Araclari

Calismada veriler, bilgi formu (22 madde), beslenme durumu
degerlendirme anketi (14,15) (13 madde), OSAS semptomlari
anketi (3,4) (8 madde), Epworth Uykululuk 6lcegi (EUO) (16,17)
ve Pittsburgh Uyku Kalitesi indeksi (PUKI) (18-20) kullanilarak
(toplam 72 madde) toplandi.

Bilgi formu: Bu bodlimde 0Ogrencilerin sosyo-demografik
ozellikleri ve OSAS risk faktorleri hakkinda bilgi toplandi (22
madde).
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OSAS risk faktorleri arasinda bulunan boyun cevresi olcimd,
hasta ayakta iken, krikotiroid membranin superior kenari
hizasindan yapildi. Erkeklerde 43 cm, kadinlarda 38 cm Ustiu
OSAS gelismesi acisindan risk olarak kabul edildi (2,3).
Beslenme durumu degerlendirme anketi: Ogrencilerin
beslenme durumlarinin degerlendirilmesi amaciyla, sut ve st
urlnleri, et/yumurta/kurubaklagil, tahil ve meyve/sebzeden
olusan besin gruplan ile ilgili literatire gore hazirlanan 13
sorudan olusan form kullanildi (14,15).

Obstriiktif uyku apnesi semptomlari anketi: OSAS'nin
semptomlari giindiiz uykululuk hali, siddetli horlama, uyku
sirasinda nefes duraklamasinin bagkalari tarafindan gézlenmesi,
solunum gui¢ligu ile uyanma, agiz kurulugu ve bogaz agrisi
ile uyanma, sabah olan bas agrilaridir. Hasta gece uzun siire
uyumasina ragmen sabah yorgun, dinlenmemis uyanabilir.
Gun icinde pasif oldugu durumlarda uyuklar. Ayrica libido
da azalma olabilir (2,3). Arastirmada o©grencilerin OSAS
semptomlari literatlire gore hazirlanan 8 sorudan olusan form
ile deg@erlendirildi (3,4,21).

Epworth Uykululuk ol¢egi: Calismada ogrencilerin uykululuk
durumu Johns (17) tarafindan gelistirilen, Agargin ve ark.
(22) (Cronbach «=0,80) ve lzci ve ark. (16) (Cronbach «
>0,86) tarafindan gegcerlik giivenirligi kanitlanmis EUO ile
degerlendirildi (toplam 8 madde) (17).

Olcek, bireyin genel olarak giin icindeki uykululuk diizeyini likert
tipte bir degerlendirme ile arastirir. Literatiirde (16,22) EUQ'ye
gore 10 ya da daha yiiksek puan olmasi glindiiz uykululuk
halinin varligini ve polisomnografi (PSG) endikasyonu oldugu
gosterir. Olcek PSG'nin gerekliliginin belirlenmesinde dogru
hasta secimi icin yol gosterici 6zelliktedir (16,18-20).
Pittsburgh Uyku Kalitesi indeksi: Ogrencilerin uyku kalitelerinin
degerlendirilmesi i¢in kullanilan PUKI, son bir aylik sirede
uyku kalitesi ve uyku bozuklugunu degerlendiren 6z bildirim
Olcegidir.

Buysse ve ark. (19) tarafindan gelistirilmis ve yeterli i¢ tutarhliga,
test-tekrar test guvenilirligine ve gecerlilige sahip oldugu
gosterilmistir. indeksin, ulkemizde gecerligi ve guvenilirligi
Agarglin ve ark. (20) tarafindan yapilmistir ve Tirk toplumuna
uygun oldugu belirlenmistir. Cronbach a i¢ tutarlilik katsayisi
0,80 olarak saptanmistir. PUKi’nin degerlendirilmesinde
18 madde puanlamaya katilir. PUKi’‘nin 6znel uyku kalitesi,
uyku gecme siresi, uyku siresi, alisilmig uyku etkinligi, uyku
bozuklugu-uykuyu etkileyen durumlar, uyku verici ilag/madde
kullanimi ve glinduiz islev bozuklugu/uyuklama hali olmak tizere
7 bileseni vardir. Toplam PUKI puani, 0-4 arasinda ise iyi uyku
kalitesini, 5-21 arasinda ise kotl uyku kalitesini ifade eder ve
PUKI'nin en az iki bileseninde ciddi ya da Ug bileseninde orta
derecede bozulma oldugunu gostermektedir (18-20).
Arastirmanin etik yonii: Oncelikle arastirmada kullanilan
Olcekleri gelistiren ve gecerlik giivenirligini yapan yazarlardan
gerekli izinler alindi. Ardindan kurum ve etik kurul izinleri
(stanbul Universitesi Dis Hekimligi Fakiiltesi Klinik Arastirmalar
Etik Kurulu’'ndan 01.02.2017 tarihli 154 sayili karar ile) alinarak
arastirma gerceklestirildi. Arastirmaya davet edilen 6grenciler
“Helsinki Bildirgesi” dogrultusunda arastirmanin amaci ve
beklentileri hakkinda bilgilendirildikten sonra arastirmaya
katilmaya istekli olduklarina dair s6zIi onam alindi ve arastirmaya
dahil edildi.
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istatistiksel Analiz

Arastirmanin istatistiksel degerlendirilmesinde, nitel ve sayisal
degiskenler icin frekans, aritmetik ortalama, standart sapma
testleri kullanildi. ki veya daha fazla degisken arasindaki
iliskinin ve farkliliklarin degerlendirilmesi icin istatistiksel testler
(iki ortalama arasindaki farkin 6nemlilik testi, varyans analizi,
korelasyon testleri) yapildi. Calismadan elde edilen veriler
istanbul Universitesi Statistical Package for Social Sciences (SPSS)
21 paket programi kullanilarak degerlendirilirken, istatistiksel

Bulgular

Arastirmaya katilan 6grencilerin sosyo-demografik ozelliklerine
ve OSAS risk faktorlerine iliskin veriler Tablo 1’de sunuldu.
Og“;rencilerin %66,6's1 kadin, %33,4’U0 erkek, yas ortalamasi
22,66+4,86 ve beden kitle indeksi (BKi) degerleri 22,16+3,1
olarak tespit edildi. Boyun cevresi Olclsinin kadinlarda
32,30+2,09, erkeklerde 36,48+3,48 oldugu, erkeklerin boyun
cevresinin ortalamasinin kadinlardan yiiksek ve aralarinda

anlamlilik degeri p<0,05 olarak kabul edildi.

anlamli farklilik oldugu bulundu (t=-22,70 p=0,000).

Tablo 1. Sosyo-demografik 6zellikleri ve Obstriiktif Uyku Apne sendromu risk faktorlerine dagihimi (n=920)
Sosyo-demografik 6zellikler n (%) OSAS risk faktorleri | n (%)
Cinsiyet Alkol kullanma sikligi
Kadin 613 (66,6) Her giin 19 (2,1)
Erkek 307 (33,4) Haftada 2-3 giin 155 (16,8)
Yas* 22,66+4,86 | Sigara kullaniyor 283 (30,8)
Okudugu okul Kafeinli icecek icme sikhigi
Hukuk fakdltesi 250 (27,2) Gunde 1-2 kez 527 (57,3)
iletisim fakdiltesi 449 (48,8) Gilnde 3'ten fazla 316 (34,3)
Spor bilimleri fakiiltesi 221 (24,0) Sakinlestirici veya uyku ilaci kullaniyor 43 (4,7)
Okudugu sinif Regeteli ilag kullaniyor 68 (7,4)
1. sinif 113 (12,3) Diizenli ilag kullaniyor 370 (40,2)
2. sinif 329 (35,8) Biiyiik bademcik ya da geniz eti sorunu var | 112 (12,2)
3. sinif 270 (29,3) Adet diizensizligi var 112 (12,2)
4, sinif 208 (22,6) Faktorlerine gore
ikamet durumu Hipertansiyon 6(0,7)
Ev (aile, arkadas veya yalniz) 680 (73,9) Diyabet 9(1,0)
Yurt 240 (26,1) Astim 22 (2,4)
Saghk giivencesi var 860 (93,5) Alerjik rinit 43 (4,7)
Okul disinda calistyor 234 (25,4) Egzama 35(3,8)
is durumu Mide sikayetleri 118 (12,8)
Hizmet sektorl (garson vb.) 185 (20,1) Eklem, sirt, kas agrisi 66 (7,2)
Medya sektori (reklam vb.) 2(0,2) Psikolojik bozukluk 24 (2,6)
Spor vb. 25(2,7) BKi* 22,16£3,1
minimum: 15,23 maksimum: 40,06
Giinliik calisma saati* 1,85+3,49 Kadin* 21,45+2,98
(minimum: 1 saat; maksimum: 16 saat)
Calisma saatleri Erkek* 23,58+2,82
Gundiiz 153 (16,6) Boyun cevresi* 33,70+3,29
(minimum: 27 cm; maksimum: 47 cm)
Gece 12(1,3) Kadin* 32,30+2,09
Dontsumli 21 (2,3) OSAS riski var 10(1,1)
Gelir diizeyi OSAS riski yok 603 (65,5)
Gunluk ihtiyaclar icin rahat para harcryor 307 (33,4) Erkek* 36,48+3,48
Gunluk ihtiyaclarini karsilayabiliyor 506 (55,0) OSAS riski var 10(1,1)
Sadece zorunlu ihtiyaclarini karsilayabiliyor 91 (9,9) OSAS riski yok 297 (32,2)
Zorunlu ihtiyaclarini bile zor karsilyor 16 (1,7)
+Mean + SS: Ortalama + standart sapma, BKi: Beden kitle indeksi, kg/m2, OSAS: Obstriiktif Uyku Apne sendromu
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Tablo 2. Ogrencilerin beslenme durumlarinin degerlendirilmesi
Besin gruplari Giinde 2 porsiyondan az n % | Giinde 2 porsiyon ve daha fazla n %
Siit ve siit triinleri grubu
Sat 704" 76,5 216" 23,5
Peynir 603" 65,5 317" 34,5
Yogurt 616" 67,0 304" 33,0
Et, yumurta ve kurubaklagil grubu
Kirmizi et 740" 80,4 180" 19,6
Tavuk/hindi eti 682" 74,1 238" 25,9
Salam, sosis, sucuk vb. 751" 81,6 169™ 18,4
Kurufastilye, mercimek vb. 677" 73,6 242" 26,3
Haftada 2 porsiyondan az Haftada 2 porsiyon ve
daha fazla
Balik 827" | 89,9 93 |10
Haftada 3 taneden az Haftada 3 tane Haftada 3 taneden fazla
Yumurta 390° | 42,4 272 [ 296 258" 28,0
Tahil grubu Giinde 6 porsiyondan az Giinde 6 porsiyon Giinde 6 porsiyondan fazla
Ekmek 637" 69,2 230" 25,0 53™ 58
Makarna, piring, bulgur vb. 661" 71,8 223" 24,2 36™ 3,9
Giinde 1 porsiyondan az Ginde 1 porsiyon Gunde 1 porsiyondan fazla
Badem, findik, ceviz vb. 531" 57,7 323" 35,1 66™ 7,2
yagh tohumlar
Meyve ve sebze grubu Giinde 5 porsiyondan az Giinde 5 porsiyon ve daha fazla
Tim meyve ve sebzeler 602" 65,4 318" | 34,6
*Yetersiz tiketim, **Istenen tiketim, ***Fazla tiketim

Beslenme Durumlarinin Degerlendirilmesi

Ogrencilerin  beslenme durumlari  degerlendirildiginde,
%76,5'inin glinde 2 porsiyondan az sit, %65,5'inin 2
porsiyondan az peynir, %67'sinin de 2 porsiyondan az yogurt
tikettigi saptandi. Ayrica %80,4’'Unlin glinde 2 porsiyondan
az kirmizi et, %74,1’inin giinde 2 porsiyondan az tavuk/hindi
eti, %89,9’unun haftada 2 porsiyondan az balik, %18,4'lGnln
glinde 2 porsiyon ve daha fazla salam, sosis, sucuk vb.,
%73,6'sinin da giinde 2 porsiyondan az kurubaklagil tiikettigi
bulundu. Ogrencilerin %65,4'iniin giinde 5 porsiyondan az
meyve, sebze tiikettigi bulundu (Tablo 2).

Cinsiyet ve beslenme durumu degerlendirildiginde, erkeklerin
glinde 2 porsiyondan fazla peynir, kirmizi et ve salam, sosis,
sucuk vb. tikettigi, haftada 3 taneden fazla yumurta tikettigi,
glinde 6 porsiyondan fazla ekmek, makarna, piring vb. tahil
tlkettigi bununla birlikte glinde 5 porsiyon ve daha fazla meyve
ve sebze tukettigi, her iki cinsiyet arasinda anlaml fark oldugu
bulundu (p<0,05) (Tablo 3).

Calismada, ekmek vb. tahilli gida tlketimi istenenden fazla olan
dgrencilerin PUKI puanlarinin daha fazla oldugu ve aralarinda
anlamli fark oldugu bulundu (t=3,06, p=0,04). Peynir tiketimi
yetersiz (t=0,09, p=0,92), salam, sosis, sucuk vb. et tiiketimi (t=-
0,27, p=0,78), makarna, pirin¢, bulgur vb. tahilli gida tiketimi
(t=2,03, p=0,13) ve badem, findik, ceviz vb. yagli tohum
tlketimi istenenden fazla olan (t=0,72, p=0,48) ogrencilerin
PUKI puanlarinin daha fazla oldudu, ancak aralarinda anlamli
fark olmadigi bulundu (p>0,05).
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Ekmek (f=3,41, p=0,03), makarna, piring, bulgur vb. (f=7,91
p=0,000) tahilli gida tiiketimi istenenden fazla olan 6grencilerin
EUO puaninin arttii ve aralarinda anlamli fark oldugu bulundu
(p<0,05). Yumurta tuketimi yetersiz (f=0,22, p=0,79) ve salam,
sosis, sucuk vb. et tuketimi (t=-1,80, p=0,07) istenenden fazla
olan égrencilerin EUO puaninin arttigi, ancak aralarinda anlamli
fark olmadigi bulundu (p>0,05).

OSAS Semptomlarinin Degerlendirilmesi

Ogrencilerin OSAS semptomlari degerlendirildiginde, sadece
%16,7'si geceleri gurdltili horladigini ve %17,8'i yorgun
oldugunda horladigini, %2,4'iG de her giin horladigini belirtti.
Ogrencilerin %9,6’si uyku sirasinda solugunun kesildigini
baskalari tarafindan soéylendigini, sadece 12,8'i uykudan
bogulma hissi ile uyandigini belirtti. Calismada 6grencilerin
cogunlugu (%54,7) sabah yorgun uyandigini, glindiz agiri
uykulu oldugunu, %57,9’u unutkanlik, dikkat azhdi, sinirlilik
hissettigini, %33,4’U ozellikle sabahlari bas agrisi ile uyandigini,
%5,3'U uykuda agsin terleme ve sik idrar kagirma yasadigini,
%6,7'si cinsel isteksizlik hissettigini, %20’si de refli sikayetinin
oldugunu belirtti (Tablo 4).

Sosyo-demografik Ozelliklere Gére OSAS Semptomlarinin
Goriilme Durumunun Degerlendirilmesi

Calismada iletisim fakiltesinde okuyan o6grencilerin hukuk

ve spor bilimleri fakultelerindekilere gore daha fazla horlama
sikayeti yasadigi ve horlama sikliginin daha fazla oldugu, uykuda
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Tablo 3. Cinsiyet ve beslenme durumu arasindaki farkin degerlendirilmesi
Kadin Erkek
n (%) n (%)

Siit ve siit triinleri grubu

Sit 2 porsiyondan az/giin 479 (469) 225 (235,9) *x?=2,67
2 porsiyon ve daha fazla/giin 134 (143,9) 82 (72) p=0,10

Peynir 2 porsiyondan az/giin 415 (401,8) 188 (201,2) x?=3,78
2 porsiyon ve daha fazla/giin 198 (211,2) 119 (105,8) p=0,05

Yogurt 2 porsiyondan az/giin 423 (410,4) 193 (205,6) x?=3,48
2 porsiyon ve daha fazla/giin 190 (202,6) 114 (101,4) p=0,06

Et, yumurta ve kurubaklagil grubu

Kirmizi et 2 porsiyondan az/giin 519 (493) 221 (246,9) x?=20,89
2 porsiyon ve daha fazla/giin 94 (119,9) 86 (60) p=0,000

Tavuk/hindi eti 2 porsiyondan az/giin 465 (454,4) 217 (227,6) x?=2,85
2 porsiyon ve daha fazla/giin 148 (158,6) 90 (79,4) p=0,09

Salam, sosis, sucuk vb. 2 porsiyondan az/giin 517 (500,4) 234 (250,6) x?=8,99
2 porsiyon ve daha fazla/giin 96 (112,6) 73 (56,4) p=0,003

Kurubaklagil tiiketimi 2 porsiyondan az/giin 451 (451) 226 (225,9) x*=0,000
2 porsiyon ve daha fazla/giin 162 (161,2) 81 (80,8) p=0,98

Balik 2 porsiyondan az/hafta 556 (551) 271 (276) x?=1,32
2 porsiyon ve daha fazla/hafta 57 (62) 36 (31) p=0,24

Yumurta 3 taneden az/hafta 279 (259,9) 111 (130) x?=7,40
3 tane/hafta 170 (181,2) 102 (90,8) p=0,02
3 taneden fazla/hafta 164 (171,9) 94 (86)

Tahil grubu

Ekmek 6 porsiyondan az/giin 452 (424,4) 185 (212,6) x?=20,21
6 porsiyon/giin 136 (153,3) 94 (86) p=0,000
6 porsiyondan fazla/giin 25 (35,3) 28(17,7)

Makarna, piring, bulgur vb. 6 porsiyondan az/gin 464 (443,4) 197 (220,6) x*=22,05
6 porsiyon/giin 136 (148,6) 87 (74,4) p=0,000
6 porsiyondan fazla/giin 13 (24) 23(12)

Badem, findik, ceviz vb. yagli tohumlar 1 porsiyondan az/giin 356 (353,8) 175(0177,2) x?=0,65
1 porsiyon/giin 216 (215,2) 107 (107,8) p=0,72
1 porsiyondan fazla/giin 41 (44) 25(22)

Meyve ve sebze grubu

Tim meyve ve sebzeler 5 porsiyondan az/giin 408 (401) 194 (200,9) x?=1,02
5 porsiyon ve daha fazla/giin 205 (211,9) 113 (106) p=0,31

#x2: Pearson ki-kare testi

soluk kesilmesinin oldugu, o6zellikle sabahlari bas agrisi, agiz
kurulugu ve bogaz agrisi sikayeti ile uyandigi ve refli sikayetinin
oldugu ve diger fakilte o6grencileri ile aralarinda anlaml fark
oldugu bulundu (p<0,05).

Yurtta yasayanlarda unutkanlik, dikkat azhg, sinirlilik sikayetinin
oldugu, evde yasayanlarda cinsel isteksizlik ve yetersizlik
sikayetinin oldugu ve her iki grup arasinda da anlamli fark
oldugu bulundu (p<0,05).

Okul disinda bir iste calisanlarda haftada 3-4 glin veya bazen
yorgun oldugunda, geceleri giriltili horlama sikayetinin
oldugu, yeterince uyunmasina ragmen sabah yorgun uyandigi,
glindiiz asirt uykulu oldugu, refli sikayetinin oldugu ve bir
iste calismayan grupla aralarinda anlamli fark oldugu bulundu
(p<0,05).

Okul disinda hizmet sektoriinde calisan 6grencilerin haftada 3-4
glin veya yorgun oldugunda bazen geceleri guriltuli horlama
sikayetinin oldugu, cinsel isteksizlik, yetersizlik yasadigi, reflu

sikayetinin oldugu ve medya sektori ve sporla ilgili islerde
calisanlarla aralarinda anlamli fark oldugu bulundu (p<0,05).
Biriste calisan 6grenciler arasinda cogunlukla gtindiiz calisanlarda
haftada 3-4 glin veya bazen yorgun oldugunda (p<0,05)
geceleri gurultili horlama sikayetinin oldugu (p=0,05), refli
sikayetinin oldugu tespit edildi ve gece, donusiimli calisanlarla
aralarinda anlamli fark oldugu bulundu (p<0,05).

Gelir durumu degerlendirildiginde, sadece zorunlu ihtiyaclarini
karsilayanlarin yorgun oldugunda bazen geceleri girultili
horlama sikayetinin oldugu, uykuda agsiri terleme sikayetinin
oldugu tespit edildi ve diger 6grencilere gore aralarinda anlamli
fark oldugu bulundu (p<0,05).

OSAS Risk Faktorlerine Gore OSAS Semptomlarinin Goriilme
Durumunun Degerlendirilmesi

Calismada erkeklerin haftada 3-4 giin seklinde gece griltulu
horlama sikayetlerinin kadinlara gore daha fazla oldugu, uyku
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sirasinda soluklarinin kesildigi, bununla birlikte kadinlarin
erkeklere gore daha fazla unutkanlk, dikkat azhgi, sinirlilik
sikayetinin oldugu ve aralarinda anlaml fark oldugu bulundu
(p<0,05) (Tablo 4).

Fazla kilolu ve obez olan 6grencilerin digerlerine gore, haftanin
3-4 glni veya yorgun oldugunda bazen geceleri giriltuli
horlamasinin oldugu, ozellikle sabahlari bas agrisi sikayeti
oldugu, zayif olanlarin ise unutkanlik, dikkat azhgi ve sinirlilik
sikayetinin oldugu ve aralarinda anlaml fark oldugu bulundu
(p<0,05) (Tablo 4).

Boyun cevresi OSAS riski olanlarin, haftanin 3-4 glinii ve yorgun
olduklarinda bazen geceleri giriltili horlama sikayetinin
oldugu ve risk olmayanlarla aralarinda anlamli fark oldugu
bulundu (p<0,05).

Calismada her giin ve haftada 2-3 giin alkol tiiketenlerin
haftada 3-4 giin ve yorgun oldugunda bazen geceleri gurultili
horlamasinin oldugu, uyku sirasinda solugunun kesildigi, uykuda
bogulma hissi oldugu, uykuda asiri terleme sikayetinin oldugu,
cinsel isteksizlik ve yetersizlik yasadigi ve aralarinda anlamli fark
oldugu bulundu (p<0,05).

Sigara icenlerin icmeyenlere gore daha fazla oranda haftada 3-4
glin ve yorgun oldugunda bazen geceleri guriltili horlama
sikayetinin oldugu, uyku sirasinda solugunun kesildigi, uykudan

bogulma hissi ile uyandigi, ozellikle sabahlari bas agrisi, agiz
kurulugu, bogaz agrisi ile uyandigdi, uykuda asiri terleme sikayeti
oldugu ve aralarinda anlamli fark oldugu bulundu (p<0,05).
Ginde 3 kereden fazla kafeinli icecek tiiketenlerde siklikla
geceleri daha fazla gurultili horlama sikayetinin oldugu,
uyku sirasinda solugunun kesildigi, uykudan bogulma hissi
ile uyandigi, ozellikle sabahlari bas agrisi, agiz kurulugu, asir
terleme sikayeti ile uyandigi ve diger 6grencilerle aralarinda
anlamli fark oldugu bulundu (p<0,05) (Tablo 4). Glinde 1-2 kez
kahve icenlerin de yeterinde uyumasina ragmen sabah yorgun
uyandigi, giindiiz asin uykulu oldugu, unutkanlik, sinirlilik
yasadigi ve diger ogrencilerle aralarinda anlamh fark oldugu
bulundu (p<0,05).

Sakinlegstirici ilag kullananlarin yorgun oldugunda bazen geceleri
glrdltdlt horlama sikayetinin oldugu, uyku sirasinda solugunu
kesildigi, uykudan bogulma hissi ile uyandigi, 6zellikle sabahlar
bas agrisi sikayeti yasadigi, uykuda asir terledigi, reflii sikayetinin
oldugu ve sakinlestirici ila¢ kullanmayanlarla aralarinda anlamh
fark oldugu bulundu (p<0,05).

Buyik bademcikler ve geniz eti sorunu olanlarin siklikla geceleri
guriltala horlama sikayetinin oldugu, uyku sirasinda solugunun
kesildigi, uykudan bogulma hissi ile uyandigi, 6zellikle sabahlar

Tablo 4. Ogrencilerin Obstriiktif Uyku Apne sendromu semptomlarinin degerlendirilmesi n=920

Total Kadin Erkek
n (%) n (%) n (%)
Evet 154(16,7) | 71451) | 83(53,9) |-2=3505
1. Geceleri guriltili horlamaniz oldugunu soylerler mi? /
Hayr 766 (83,3) | 542(70,8) |224(29,2) |P=0,000
Her giin 22 (2,4) 9 (40,9) 13 (59,1)
2
2. Evetise, ne kadar siklikla horlarsiniz? 3-4 giin/hafta 49 (5,3) 21 (42,9) 28 (57,1) :’;g%’gg
Yorgunsam/ bazen 164 (17,8) 94 (57,3) 70 (42,7)
3. Uyku sirasinda solugunuzun kesildigi baskalari tarafindan | Evet 87(9,5) 46 (51,7) 42 (48,3) | ,2=9,60
soylendi mi? Hayir 833(90,5) |568(68,2) |265(31,8) |P=0.002
Evet 118(12,8) | 70(59,3) |48 (40,7) -
4. Uykudan bogulma hissi ile uyandiginiz oluyor mu? x_03’575
Hayir 802 (87,2) |543(67,7) |259(32,3) |P=0.
5. Yeterince uyunmasina ragmen sabah yorgun uyandiginiz, Evet 504 (54,8) 343 (68,1) | 161 (31,9) | 221,01
giindiiz agir uykulu oldugunuz olur mu? Hayir 416 (45,2) 271 (64,9) | 146 (35,1) | P=0,31
Evet 532(57,8) |385(72,4) |14727,6) | oo
6. Unutkanlik, dikkat azligi, sinirlilik oluyor mu? ¥=18,67
Hayr 388 (42,2) |228(58,8) |160(41,2) |P=0,000
) Evet 307 (33,4) | 213(69,4) |94(30,6) |, 56
7. Ozellikle sabahlari bas agrisi sikayeti yasiyor musunuz? 1
Hayir 613 (66,6) | 400 (65,3) |213(34,7) |P=0,
8. Sabahlari agiz kurulugu ve bogaz agrisi ile uyanma Evet 341 37,1) 238 (69,8) | 103 (30,2) x?=2,44
yastyor musunuz? Hayr 579 (62,9) | 375(64,8) |204(35,2) |P=0,11
Evet 49 (5,3) 29(59,2) |20(40,8) |21 29
9. Uykuda asiri terleme ve sik idrar kacirma yasiyor musunuz? !
Hayr 871(94,7) | 584(67,0) |287 (33,00 |P=0.25
Evet 62 (6,7) 38 (61,3 24 (38,7 2_
10. Cinsel isteksizlik ve yetersizlik yagiyor musunuz? ( ) ( ) ¥=0,85
Hayr 858(93,2) |575(67,0) |283(33,0) |P=0,35
11. Mide iceriginizin agzina gelmesi durumunu (reflii) Evet 184(20,0) | 128(69,6) |56(3304) |x2=0,89
yasiyor musunuz? Hayr 736 (80,0) | 485 (65,9) |251(34,1) |p=0,34

“x2: Pearson ki-kare testi, OSAS: Obstriiktif Uyku Apne sendromu

36



Uysal ve ark.
Beslenme ve Uyku Kalitesi

Tablo 5. Epworth Uykululuk olcegi ve Pitsburg Uyku Kalitesi
indeksi'nin degerlendirilmesi

n %
PUKI"
lyi uyku kalitesi 106 11,5
K&tu uyku kalitesi 814 88,5
EUO’
OSAS riski var 185 20,1
OSAS riski yok 735 79,9
PUKI alt bilesenleri Ort =SS
Oznel uyku kalitesi 0,50+0,76
Uyku siresi 0,63+0,48
Uyku latensi 1,02+0,85
Alisiimig uyku etkinligi 3,08+2,69
Uyku bozuklugu 1,03£0,58
Uyku ilact kullanimi 0,18+0,54
Gundiz islev bozuklugu 0,81+0,87
PUKI toplam puan 7,2843,56
EUO toplam puan 6,64+4,10
EUO Cronbach o 0,74
PUKI Cronbach 0,49
“PUKI: Pitsburg Uyku Kalitesi indeksi, ‘EUO: Epworth Uykululuk dlcedi, OSAS:
Obstriiktif Uyku Apne sendromu, Ort: Ortalama, SS: Standart sapma

bas agrisi, agiz kurulugu sikayeti ile uyandidi, uykuda asiri
terledigi, refli sikayetinin oldugu ve aralarinda anlamli fark
oldugu bulundu (p<0,05).

Adet duizensizligi olanlarin geceleri gurdltili horladigi, yeterince
uyumasina ragmen sabah yorgun uyandigi, glindiiz asiri uykulu
oldugu, unutkanlik, dikkat azlig1 sikayetinin oldugu, sabahlari
agiz kurulugu ve bogaz agrisi ile uyandigi, uykuda asiri terledigi
ve refli sikayetinin oldugu ve aralarinda anlamli fark oldugu
bulundu (p<0,05).

Pittsburgh Uyku Kalitesi indeksi ve Epworth Uykululuk
Olgegi Puanlarinin Degerlendirilmesi

Calismada 6grencilerin PUKI 6lcegi toplam puaninin 7,28+3,56
oldugu ve o6grencilerin ¢cogunlugunun (%88,5) koti uyku
kalitesine sahip olduklari tespit edildi (Tablo 5). Bununla birlikte
égrencilerin EUO puanlar degerlendirildiginde, cogunlugunda
(%79,9) OSAS riski olmadigi tespit edildi (Tablo 5). PUKI ile
EUO toplam puanlari arasinda pozitif yénde zayif iliski oldugu
bulundu, uyku kalitesi bozulduk¢a gtindiz uykululuk halinin
arttigi tespit edildi (r=0,206, p=0,000).

PUKi ile OSAS risk faktérlerinden kahve tiiketimi arasinda anlamli
bir iliski bulunmazken (r=0,01, p=0,61), EUO puani ile kahve
tlketimi arasinda pozitif yonde anlamli bir iliski bulundu. Kahve
tiiketimi arttikca EUO puaninin arttigi, yani égrencilerin giindiiz
uykululuk halinin arttig tespit edildi (r=0,114, p=0,001).

OSAS semptomlar (geceleri guriltili horlama sikayeti
disindakiler) arttikca PUKI toplam puaninin arttigi (kéti uyku
kalitesinin oldugu) ve aralarinda anlamh farklilasma oldugu
bulundu (p<0,05).

OSAS semptomlari (cinsel isteksizlik/yetersizlik durumu
disindakiler) arttikca EUO toplam puaninin arttigi (giindiiz
uykululuk halinin oldugu) ve aralarinda anlamli farklilasma
oldugu bulundu (p<0,05).

Tartisma

Uykusuzluk, uykuya dalmada, uykuyu sirdirmede glglik ya da
uyudugu halde uykusunu alamama, dinlenmis hissedememe
ile karakterize bir durumdur (23). Uyku kalitesi ise bireyin gece
kesintisiz ve derin uyku surecinin olmasi ve uyandiktan sonra
kendini zinde, formda ve yeni bir gline hazir hissetmesidir (7).
Tirkiye'de konu ile ilgili yapilmis en kapsaml calisma olan
Eriskin Toplumda Ulusal Uyku Epidemiyolojisi Arastirmasi'na
gore toplumda uyku bozukluklarinin prevalansi %21,8 (erkek:
%17,0, kadin: %26,3), uykululuk sikhgi %5,4'tur (erkek: %5,1,
kadin: %5,8) (23). Literatiirde Universite 6grencilerinde uyku
sorunlarinin sik gorildigu ve uyku kalitelerinin kotd oldugu
bildiriimektedir (24-27).

Uyku Kkalitesinin degerlendirilmesinde kullanilan PUKi’nin
toplam puaninin 5 ve lizerinde olmasi kotl uyku kalitesini
gostermektedir (3). Literatiirde tiniversite 6grencilerinin PUKi'ye
gore kotl uyku kaliteleri sikhigr %19,9 ile %57,5 arasinda
degismektedir (28-32). Arastirmada da literatiire uygun
olarak 6grencilerin %41,1’inin PUKI puan ortalamasina gére
(6,76+2,59) kotu uyku kalitesine sahip olduklari tespit edilmistir.
Gundiz uykululuk durumunun degerlendirilmesinde kullanilan
EUO toplam puaninin 10 ve iizerinde olmasi uykululuk diizeyinin
yuksek oldugunu gostermektedir (3,16,22). Bu arastirmada
EUO toplam puan ortalamasi 6,64+4,10 olarak bulundu, uyku
kalitesi bozuldukga giindiiz uykululuk halinin arttigi tespit edildi.
Yavuz Sari ve ark. (33) calismasinda égrencilerin 1/3'tiniin EUO
puani yuksek oldugu ve bu 6grencilerin kotl uyku kalitesine
sahip olma sikliginin giindiiz uykulu olmayanlara gore daha
yuksek oldugu bulunmustur (p>0,05).

OSAS’nin belirlenen en 6nemli risk faktorlerinden biri obezitedir
(3). Bu nedenle uyku kalitesinin arttinlmasinda dengeli ve
yeterli beslenmenin 6nemli bir etkisi bulunmaktadir (33). OSAS
riski BKi >29 olanlarda 8-12 kat artmakta, santral obezitesi
olan ve BKi >40 olanlarda bu risk daha da yiikselmektedir
(3,4,18). Arastirmada ise her iki cinsiyetin BKi oranlarinin normal
sinirlarda oldugu tespit edildi. Literatirde boyun cevresinin
OSAS icin belirleyici bir faktor oldugu gosterilmistir. Boyun
cevresinin erkeklerde 43 c¢cm ve kadinlarda 38 cm Ustlinde
olmasi risk faktort olarak kabul edilmektedir (3,18). Arastirmada
boyun cevresi Olclisiiniin kadinlarda 32,30+2,09, erkeklerde
36,48+3,48 oldugu, her iki cinsiyette de 6grencilerin boyun
cevrelerinin OSAS riski olusturacak diizeyde olmadigi tespit
edildi.

Literatiirde sigara (3,20), alkol (34,35-37) ve kafeinli icecek
(34,36) tiketiminin, ayrica kalabalik ortamda ikamet etmenin
(38) uyku kalitesini olumsuz etkiledigini gosteren calismalar
mevcuttur. Ogrencilerin uyumak icin siklikla alkol uyaniklik icin
ise kafeinli icecek tiikettigi bildirilmektedir (25-27). Arastirmada
her glin ve haftada 2-3 giin alkol tiiketenlerin, sigara icenlerin
ve glinde 3 kereden fazla kafeinli icecek tlketen 6grencilerin
uyku kalitesinde bozulma oldugu ve aralarinda anlamli bir
iliski oldugu bulundu (p<0,05). Yavuz Sari ve ark.'min (33)
calismasinda da sik kahve tiketenlerin (%91,7), sigara (%53,3)
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ve alkol kullananlarin (%42,5) kullanmayanlara gore daha kot
uyku kalitesine sahip olduklar tespit edilmistir (p>0,05). Benzer
olarak Uzun ve ark. (39) da sigara icen bireylerin uyku kalitesinin
icmeyenlere gore kotu oldugunu agiklamistir.

Uyku bozukluklari bash basina bir rahatsizlik olabildigi gibi,
psikiyatrik, norolojik hastaliklar ile diyabet, Kronik Obstriktif
Akciger hastaligi, obezite gibi bircok saglik problemi ile bir
arada gortlebilir. Ayrica ¢oklu ilag tedavisi alan hipertansiyon
hastalari ve kalp damar hastaligi olanlarda ayrica cesitli sedatize
ilac kullananlarda bu risk artmaktadir (3,21). Arastirmamizda
ise ogrencilerin %0,7’sinin hipertansiyon, %1’‘inin diyabet,
%2,4’Unln astim gibi kronik rahatsizhginin oldugu, %7,4’tnin
receteli ilag kullandigi, ogrencilerin %4,7'sinin ise sedatize
ila¢ kullandigi tespit edildi. Ayrica 6grencilerin %12,2'sinin
blyuk bademcikler ya da geniz eti gibi Ust solunum yolu
anormallikleri oldugu saptandi. Arastirmada sakinlestirici ilag
kullanan 6grencilerin, ilag¢ kullanmayanlara gore uyku kalitesinin
daha koti oldugu ve bu farkin anlaml diizeyde oldugu
tespit edilmistir (p<0,05). Saygili ve ark.’nin (28) calismasinda
ise Universite ogrencileri arasinda kronik hastaligi olanlarin
(8,8+5,2) uyku kalitesi dusgiik bulunmustur.

Kilavuzlarda et, yumurta, kurubaklagil ve stt grubundan giinde
2 porsiyon, yaglh tohumlardan ginde 1 porsiyon, haftada
en az 2 kez balik tiiketilmesi, salam, sosis vb. tiiketiminin
sinirlandirimasi (haftada 2 porsiyondan az), glinde 6 porsiyon
tam tahilli Uriinlerin tiketilmesi, glinde en az 5 porsiyon
sebze ve meyve tiiketiimesi, en az 2 porsiyonunun yesil
yaprakl sebze ve turuncgil veya domates olmasi, haftada
3-4 kez yumurta tuketilmesi onerilmektedir (14,15). Yapilan
cesitli calismalarda Universite 6grencilerinin genellikle hizh
tiketilen, basit karbonhidratlardan fazla olan besinleri tercih
ettikleri, meyve ve sebze tiiketiminin azaldigi, yagl yiyeceklerin
tiketiminde artis oldugu, sit ve sut uranlerinin tiketiminin
orta derecede, kirmizi et ve yumurta tiketiminin, tahil grubu
tiketiminin kilavuzlarda belirtilenlerden daha az oldugu tespit
edilmistir (40-44). Arastirmada cikan sonucglarin da benzer
calismalarla paralellik gésterdigi gériilmektedir. Ogrencilerin
yumurta (%42,2) ve kurubaklagil (%73,6) grubunu daha az
tlkettigi, tahil grubunun (ekmek %69,2; makarna vb. %71,8)
glinde 6 porsiyondan, yagh tohumlarin ise (%57,7) giinde 1
porsiyondan az tiketildigini ve kilavuzlarin onerilerine gore
yetersiz duizeyde tiiketildigi bulundu.

Literatiirde et, yumurta, kurubaklagil ve yagh tohum tiiketiminin
yetersiz ve dengesiz olmasinin, obezite ile direkt iligkisi
oldugunu ve bu durumunda uyku kalitesini olumsuz etkiledigi
belirtiimektedir (3,14,15). Yavuz Sari ve ark. (33) calismasinda
obez (%14,1) olan 6grencilerin cogunlugunda (%51,3) kot
uyku kalitesi oldugu bulunmustur (p>0,05). Arastirmada tahilli
gida tiiketimi fazla olan 6grencilerin PUKi ve EUO puanlarinin
da fazla oldugu ve aralarinda anlaml fark oldugu bulundu
(p<0,05). Bununla birlikte salam, sosis, sucuk vb. et tiketimi,
badem, findik, ceviz vb. yagh tohum tiketimi istenenden fazla
olan &grencilerin PUKI ve EUO puanlarinin fazla oldugu, ancak
aralarinda anlamli fark olmadigi bulundu (p>0,05).

Sonug¢

Sonug olarak glinimizde sikhdi giderek artmakta olan uyku
sorunlari ile ilgili olarak risk altinda bulunan bir grupta tniversite
ogrencileridir. Arastirmada o6grencilerin  OSAS semptomlari
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(cinsel isteksizlik/yetersizlik durumu disindakiler) arttikca EUO
toplam puaninin arttigi ve aralarinda anlamli farkhlasma oldugu
bulundu (p<0,05). Ayrica, ekmek, makarna, pirin¢ vb. tahilli
gida tuketiminin istenenden fazla olmasinin uyku Kkalitesini
azalttigi ve giindiiz uykululuga neden oldugu soylenebilir.
Universite 6grencilerinin genel olarak uyku kalitesinin kot
oldugu ancak cogunlugunda OSAS riski olmadigi vurgulanabilir.
Etik
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Abstract

Objective: Sleep is a reversible condition in which the creature’s
response threshold increases to external stimuli. A good night’s sleep is
one of the most important components of health and quality of life and
short or long sleep duration is associated with obesity. This study aimed
to compare body mass index (BMI) and waist circumference with sleep
quality and shift status in shift or non-shift workers of a private hospital
in istanbul.

Materials and Methods: A questionnaire was applied to 202 participants,
Pittsburgh Sleep Quality index scores were evaluated and a sleep diary
was filled. Participants’ waist circumference, height and weight were
measured, BMI values were calculated.

Results: The results were evaluated according to shift status and sleep
quality, and the sleep quality was found to be significantly poor for shift
worker female participants. According to shift status, non-shift workers’
BMI and waist circumference were determined significantly higher than
shift workers’ regardless to gender. The mean BMI values decreased
as the shift frequency increased in female and male participants. The
participants with poor sleep quality and non-shift were found to have
higher BMI values.

Conclusion: The current literature results are controversial which
investigates the relationship between sleep quality, waist circumference
and body mass index among the shift and non-shift workers, and these
results require to be clarified. On the basis of these results, both individual
and employer based precautions should be well organised.

Keywords: Nutrition, shift work, sleep quality, obesity

Oz

Amac: Uyku, canlinin dis uyaranlara tepki esiginin arttigi tersine cevrilebilir
bir durumdur. lyi bir gece uykusu, saghgin ve yasam kalitesinin en 6nemli
bilesenlerinden biridir ve kisa veya uzun uyku siiresi obezite ile iligkilidir.
Bu calismada, istanbul’da 6zel bir hastanenin vardiyali veya vardiyasiz
calisanlarinda beden kitle indeksi (BKi) ve bel cevresi ile uyku kalitesi ve
vardiya durumunun karsilastirlmasi amaclanmustir.

Gereg ve Yéntem: Iki yiiz iki katiimciya anket uygulanmis ve Pittsburgh
Uyku Kalitesi indeksi puanlari degerlendirilmis ve uyku gunlGgui
doldurmustur. Katihmcilarin bel cevresi, boy ve kilolari 6l¢timis, BKi
degerleri hesaplanmustir.

Bulgular: Sonuglar vardiya durumuna ve uyku kalitesine gore
degerlendirilmis, vardiyali calisan kadin katihmcilarin  uyku kalitesi
anlamli olarak koti bulunmustur. Vardiya durumuna gore, vardiyali
olmayan calisanlarin BKi ve bel cevresi, vardiyali calisanlardan cinsiyete
bakilmaksizin, anlamli derecede yiiksek olarak saptanmistir. Kadin ve
erkek katilimailarda vardiya sikhigi arttikca ortalama BKi degerlerinin
azaldigi, uyku kalitesi kotli olan ve vardiyali olmayan calisanlarin daha
yliksek BKI degerlerine sahip oldugu goérilmiistiir.

Sonug: Vardiyali ve vardiyali olmayan calisanlar arasinda uyku kalitesi,
bel cevresi ve BKI arasindaki iliskiyi inceleyen gtincel literatiirde sonuglar
tartismalidir ve netlestirilmesine ihtiya¢ vardir. Bu sonuclara dayanarak
hem bireysel hem de isveren bazli 6nlemler iyi organize edilmelidir.
Anahtar Kelimeler: Beslenme, vardiyal calisma, uyku kalitesi, obezite

Introduction

Sleep is a reversible condition in which the creature’s response
threshold increases to external stimuli (1). It is located at the
bottom of the pyramid diagram called as “Maslow’s Hierarchy
of Needs” and a good night’s sleep is considered to be one of
the most important components of health and quality of life at
all ages (2).

Systematic studies showed that short or long sleep duration are
associated with hypertension, cardiovascular disease, stroke,
type 2 diabetes mellitus and obesity (3-8). The fact that they
both have negative health consequences leads to an increase in
the need for regular and qualified sleep.

Although the effects of sleep on nutrition were studied
in individuals with psychological problems in the 1970s,

Address for Correspondence/Yazisma Adresi: Binnur Okan Bakir MD, Yeditepe University, Faculty of Health Sciences, Department of Nutrition and Dietetics, istanbul, Turkey
E-mail: binnur.bakir@yeditepe.edu.tr ORCID-ID: orcid.org/0000-0002-0448-4300
Received/Gelis Tarihi: 11.04.2018 Accepted/Kabul Tarihi: 12.08.2018

©Copyright 2018 by Turkish Sleep Medicine Society / Journal of Turkish Sleep Medicine published by Galenos Publishing House.

40


https://orcid.org/0000-0003-2829-7793
https://orcid.org/0000-0002-0448-4300

Catirtan and Okan Bakir
Sleep Quality and Obesity

health-related effects of chronic sleep deprivation were first
investigated by Spiegel et al. (9). and its relationship with
nutrition started to take shape (10).

According to the International Classification of Sleep Disorders,
there are 8 types of sleep disorders and nutrition is affected
mostly by shift work sleep disorder (11). Disruption of sleep
patterns, shortening of sleep duration, etc. in shift work
affect circadian rhythms of individuals, disrupt hormonal
and metabolic balance in the body, cause impairment of
hypertension, insulin resistance and lipid profile. While irregular
sleep schedules makes appetite control harder, it also triggers
unhealthy behaviors such as increased food consumption at
night (12,13). In addition, it has been shown that the weight
gain, body mass index (BMI) value and waist circumference
rates of the night workers are higher (14,15).

Healthcare workers are also the most common examples for
shift work system. This study has been carried out in order
to compare waist circumference, BMI and food choices of
individuals who works in a private hospital according to their
sleep quality and shift status.

Materials and Methods

This research was carried out in Istanbul between December
2016 and February 2017 with of 202 individuals who work
at Anadolu Medical Center Hospital. For this study, the
ethics committee approval dated 24/11/2016 from the Ethics
Committee of Anadolu Medical Center Hospital was taken
(ASM-EK-16/40). A written informed consent form obtained
from the participants as to their voluntary participation in the
work. People who works at Anadolu Medical Center Hospital,
voluntarily participated and individuals aged 18-65 years were
included. They were separated as day worker (non-shift worker)
and day-night worker (shift worker). The individuals who are
working in day-night shift for more than 3 months were chosen
as shift workers. Pregnant women and individuals with chronic
diseases needed nutritional intervention were excluded. Two
hundred twenty six of 250 individuals volunteered. Nineteen of
226 individuals had chronic diseases and 5 of 226 individuals
were pregnant so they were excluded. A total of 202 individuals
were participated in the study, 111 of them were shift workers
and 91 of them were non-shift workers.

A questionnaire consisting of a total of 24 questions about
personal and demographic information, information about
eating habits and patterns, information about exercise, and
information about relationship between emotional status,
sleep and nutrition were assessed in the questionnaire. The
questionnaire form was filled by the researcher with face to
face interviews.

Participants’ body weights were measured using Inbody
230 brand bioelectrical impedance analyzer. During
the measurement, the feet were placed naked and dry,
corresponding to the electrodes on the device. It has been paid
attention that there was no extra weight on the participants
in the measurement like belt, wallet etc. Height of participants
was measured using the Seca brand electronic length meter.
Care has been taken to ensure that the patient’s feet are side-
by-side and that the head is in the plane of Frankfurt (90
degrees between head and neck) while measuring height. BMI

of participants were calculated by using weight and height
of participants with the formula of BMI: [weight (kg)/height
(m)?]. The results were assessed according to World Health
Organization’s BMI classification (16).

For waist circumference measurement, the individuals stood
still, gathered their feet and opened their arms parallel to the
ground. The region between the lowest rib bone and iliac crest
was found and then the waist circumference passing through
the center was measured with a tape. For every individual the
measurement was made naked.

Sleep quality was determined with Pittsburgh Sleep Quality
index (PSQI) which is a self-reported scale assessing sleep
quality and impairment over a period of one month. There
are 24 questions and 19 of them are self-reported. Other 5
questions are answered by the roommate or husband/wife and
do not participate in scoring (17). PSQI had been demonstrated
by Buysse et al. (18) with the sufficient internal consistency
(Cronbach’s alpha=0.80), test-retest reliability and validity in
1989. The validity and reliability study of PSQI in Turkey were
assessed by Agargun et al. (19) in 1996. Additionally a sleep
diary was used to record the sleep-wake pattern in a daily basis.
It aimed to measure the pattern and quality of individuals’ sleep,
and factors that may affect their sleep (20). A sleep diary held
for 7 days was used to support other findings and be informed
about participants’ sleep patterns, habits and stress levels.

Statistical Analysis

For the evaluation of findings, SPSS version 22.0 was
used. Additionally, chi-square analysis, independent group
comparisons (independent t-test), ANOVA-Wilks’ lambda tests
were used.

Descriptive statistics such as frequency, arithmetic mean,
standard deviation, minimum, maximum, frequency, percentage
were used in analyzing the data. Our data set was based on
parametric statistical analysis. Independent t-test was used in
the comparison of the two groups with respect to the chi-
square relationship analysis, and ANOVA-Wilks’ lambda result
was used in the comparison of the two groups. Significance was
accepted as p<0.05 and p<0.01 as very significant.

Results

Two hundred two healthy individuals were participated in our
study. 77.7% of them were women (n=157) and 22.3% were
men (n=45). Average age of participants was 34.4+7.87 years.
Shift worker women’s mean BMI was 23.01+4.02 kg/m?, mean
weight was 61.22+11.55 kg and mean waist circumference
was 76.761£9.40 cm. Non-shift worker women’s mean BMI
was 23.574+4.92 kg/m?, mean weight was 61.93+13.28 kg and
mean waist circumference was 79.85+11.92 cm.

Shift worker men’s mean BMI was 25.26+3.12 kg/m?, mean
weight was 77.63+12.68 kg and mean waist circumference
was 89.29+8.34 cm. Non-shift worker men’s mean BMI was
27.2+4.55 kg/m?, mean weight was 85.57+16.67 kg and mean
waist circumference was 96.15+12.64 cm.

As evaluated according to “Pillai’s trace” and “Wilks’ lambda”
multivariate tests, sex and shift factors p values were found
significant (p<0.05). Sex and shift status have a statistically
significant effect on dependent variables separately. It means
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that men’s BMI was significantly higher than women'’s.
According to shift status; non-shift workers’ BMI, weight and
waist circumference were significantly higher than shift workers’
(p<0.05). Shift work and sex interaction had not been found
effective on dependent variables when examined together
(p=0.233, p>0.05). When assessing differences between and
within groups, there was no statistical difference found within
groups in terms of BMI, weight and waist circumference values
on sex and shift levels (p=0.355, p=0.106, p=0.301, p>0.05).
This means that the BMI, weight and waist circumference values
were not statistically different according to shift status and sex
together.

Discussion

It has been revealed that short sleepers (a duration less than
6 hours) were likely to have a point estimate of an absolute
increase of 37% for diabetes mellitus, 17% for hypertension,
16% for cardiovascular disease, 26% for coronary heart disease
and 38% for obesity (7). A review which includes cohorts and
cross-sectional studies, it was found that the published literature
supported the presence of an association between sleep
duration and weight gain unless there were some confounding
factors and results (21). Additionally in a review conducted in
2010, it was shown that being overweight and obese was more
prevalent in shift workers than day workers, also shift work was
associated with BMI independent of age or time in shift work
and a longer exposure predicts a higher BMI (14). In a study
which was conducted to see the negative effects of night work
load, sex was found positively and significantly related to BMI
and night shift worker females had lower BMI values than males
(22). In another study which was hold in a private hospital
with outpatients, a statistically significant difference between
the BMI group distributions according to sex was found. While
the frequency of women being underweight and normal was
significantly higher than men, the frequency of men being
overweight and obese was significantly higher than women
(17). Unlike the results of this study and other studies, in a
study which evaluates physical activity, sleep quality, metabolic
activity and stress levels in health care workers, BMI and waist
to hip ratio (WHR) did not show significant differences within
the groups and between subgroups. The median BMI and the
median WHR in all subpopulation were within the range of
healthy individuals, WHR result resembles this study’s results.
For BMI, a tendency towards overweight was found for all
subgroups, whereas the non-shift worker subgroup had the
highest median BMI of all subgroups similarly with our results
(23). As in this study, it was found that working in the night shift
leads to a greater increase in BMI compared to working during
the day. But the mean BMI of night workers was 25.5 kg/m?
and day workers was 25.0 kg/m?, being the opposite of this
results, there were no statistically significant difference found
(24). Similarly, a study which was conducted in Korea also
found that non-shift workers had a higher prevalence of being
overweight and obese than shift workers (25). In a study with
pediatric nurses with shifts, there was no statistically significant
difference of elevated BMI (>30) found between night shift and
day shift respondents unlike this study (26).
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When the values of BMI and waist circumference according to
shift frequency in women were examined, it is observed that
the mean BMI and waist circumference values showed different
tendencies according to shift frequency. Female participants
staying night shift once a month and 8-10 days in a month
have higher BMI values than others. Female participants staying
night shift once a month and 8-10 and 15 days in a month
have higher waist circumferences than others. When the values
of BMI and waist circumference according to shift frequency in
men were examined; it has been observed that the mean BMI
and waist circumference values decrease as the shift frequency
increases. Male participants staying night shift once and twice
a month have higher BMI values than others. Male participants
staying night shift once and twice a month have higher waist
circumferences than others. According to a study which was
conducted in Korea, the overall prevalence of overweight/
obesity (18.6%) and obesity (7.4%) increased significantly as
shift work duration increased. The participants with the longest
duration of shift work were found 1.63 times more likely to be
overweight or obese than those with the shortest duration (25).
In another study evaluating the relationship between the years
of exposure to night work and BMI among registered nurses, the
years of exposure to night work was found associated between
BMI. When the exposure time increases, the BMI increases. The
effect of night work was greater among women than men (27).
In a study with male shift-workers, similar results were found
with this study. Results suggested that risk of obesity in shift
workers was not related to length of exposure to shift work as
years (28). In a cross-sectional study evaluating negative effects
of night shift, number of nights worked in the last year was
statistically significant and positively related to increased BMI
values (22). A study which evaluated the shift frequency as night
numbers like this study, the positive and statistically significant
associations for cumulative night shift work exposure expressed
as the total number of night shifts (or of night shift hours) and
BMI and waist circumference. Increased shift-work exposure and
increased night shift work were found consistently associated
with obesity in women reporting eight or more night shifts
per month. A higher frequency of night shifts was also found
significantly associated with abdominal obesity (29).

Sleep quality of participants was evaluated by PSQI. When PSQI
is 5 or less than 5, the sleep quality of participant considered
to be good. But when PSQI is more than 5, the sleep quality
of participant is accepted as poor (18). The sleep quality of
participants in the study varied by sex (p=0.015; p<0.05). 70%
(n=51) of the participants with good sleep quality (PSQI <5)
were female and 30% were male (n=22). 86% of the participants
with poor sleep quality (PSQI >5) were female (n=106) and
14% were male (n=23). As a result, the sleep quality of women
participants found different and better than men’s. When
the shift status was evaluated within the groups; there was a
significant relationship between sleep quality and shift status in
women (p=0.009, p<0.05). Sleep quality was good (PSQI <5) in
43% of shift workers and 57% of non-shift workers. In addition,
65% of those with poor sleep quality (PSQI >5) were found to
be shift workers and 35% non-shift workers. So, it can be said
that non-shift workers has significantly better sleep quality. Half
of the shift worker male participants had good sleep quality
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and half of them had poor sleep quality. Also, approximately
half of the non-shift worker male participants had good sleep
quality and half of them had poor sleep quality. As a result,
there was no relationship found between sleep quality and the
shift status of male participants (p=0.936, p>0.05). In a study
which investigates the effects of shift working, PSQI showed
no significant differences in the group- and subgroup-analyses.
Individuals on a shift-work schedule more often reported an
impaired sleep quality as in this study (23). Another study which
explored the relationship between shift work, quality of sleep,
and BMI of nurses, unlike this results, there was no significant
difference found in global sleep quality score between the shift
groups. There was no sex difference in global sleep quality score
(26). In a study without shift worker group, the frequency of
poor sleep quality within women was found to be significantly
higher than men as oppose to this study’s results (17).

BMI and waist circumference were evaluated based on sleep
quality. For male participants with good sleep quality, mean
BMI of shift workers was 25.26+3.28 kg/m? and mean waist
circumference was 95.25+9.27 cm, while mean BMI of non-shift
workers was 27.03£3.68 kg/m? and mean waist circumference
was 89.56+8.22 cm. For male participants with poor sleep
quality, mean BMI of shift workers was 25.27+3.14 kg/m? and
mean waist circumference was 96.93+15.27 cm, while mean
BMI of non-shift workers was 27.35+5.32 kg/m? and mean
waist circumference was 89.05+8.88 cm. As a result, it was
found that mean waist circumference tend to be higher for
shift worker participants and especially for ones with poor sleep
quality. BMI tend to be higher for non-shift worker participants,
especially for ones with poor sleep quality. But there was no
significant difference found in BMI and waist circumference
according to men’s shift status and sleep qualities (non-shift
worker: p=0.862; p=0.743; p>0.05; shift worker: p=0.992;
p=0.899; p>0.05). For female participants with good sleep
quality, mean BMI of shift workers was 22.9+3.58 kg/m? and
mean waist circumference was 77.2+9.86 cm, while mean BMI
of non-shift workers was 23.14+3.05 kg/m? and mean waist
circumference was 78.91+9.99 cm. For female participants with
poor sleep quality, mean BMI of shift workers was 23.05+4.18
kg/m? and mean waist circumference was 76.62+9.32 cm, while
mean BMI of non-shift workers was 23.91+6.02 kg/m? and mean
waist circumference was 80.58+13.33 cm. As a result, it was
found that mean waist circumference tend to be higher for non-
shift worker participants and especially for ones with poor sleep
quality. BMI tend to be higher for non-shift worker participants,
especially for ones with poor sleep quality. But there was no
significant difference found in BMI and waist circumference
according to women'’s shift status and sleep qualities (non-
shift worker: p=0.507, p=0.577, p>0.05; shift worker: p=0.879,
p=0.802, p>0.05). It seemed that poor sleep quality affected
the BMI values and waist circumference negatively even if there
was not a significant relationship. In a study which explored
the relationship between shift work, quality of sleep, and BMI
of nurses, BMI was found to increase as sleep quality decreased
with a 3.77 difference in mean BMI between respondents
reporting a very good quality of sleep compared to those
reporting a very bad quality of sleep (26). In a study with
community-dwelling older Spanish women, the group with

sleep disorders showed significantly greater values of BMI and
waist circumference than those with good sleep quality. There
were low, but significant correlations between the disordered
sleep score and body composition parameters such as body
weight, BMI and waist circumference as in this study (30). In
another study which examined the association between sleep
quality and different measures of obesity in a population-based
sample of adults, in terms of anthropometry, the two groups
(poor and good sleep quality) did not differ in BMI and waist
circumference (31). In a study with students, it was found
that who had poor sleep quality also had lower mean BMI,
upper middle arm circumference, triceps skin fold thickness,
waist circumference and hip circumference (15). In a study
which evaluated the effects of sleep quality on anthropometric
measurements, there was no significant difference found
between the BMI values of men and women (17).

There was a significant relationship between sleep quality
and physical activity status of shift worker women (p=0.014,
p<0.05). 48% of physically active shift worker women had good
sleep quality and 52% had poor sleep quality. Those who did not
have physical activity stated that 17% of them had good sleep
quality and 83% had poor sleep quality. Shift worker women
participants had significantly better sleep quality. There was no
relationship found between sleep quality and physical activity
status of women workers without shift (p=0.861, p>0.05),
but the number of non-shift worker women with poor sleep
quality was higher for group that not physically active. There
was no significant relationship found between sleep quality
and physical activity status of men workers with shift (p=0.510,
p>0.05). There was no significant relationship found between
sleep quality and physical activity status of men workers without
shift (p=0.265, p>0.05). In a study which had been carried out
with night shift worker women, 31% of women were found as
physically active (32). In a study with shift-working healthcare
personnel, overall average activity in metabolic equivalents
of task was not significantly different between the shift- and
non- shift working group as in this study. There was a tendency
towards less physical activity in the non-shift working nursing
staff compared to employees from the non-shift working office
staff. Shift-working individuals were significantly more active
than non-shift workers like in this study. Employees on shift
rotation walked relatively more than individuals on non-shift
work (23). In a Brazilian study with shift workers, regarding the
association between work shift and physical activity, overall,
night shift workers had higher prevalence of physical activity
compared to the day shift workers. Increased physical activity
was found significantly associated with work shift particularly
among females (33) but in a cross-sectional study, males were
found to be exercising significantly more than females (22). As
oppose to this study’s results, a study which was conducted
in Korea found that current shift workers were less likely to
exercise regularly than non-shift workers (25). A cross-sectional
study which was conducted in Italy mentioned that rotating
shift workers significantly more active during leisure-time
(34) but a study with Canadian nurses mentioned that nurses
working a regular daytime schedule have greater utilisation of
fitness facilities (35).
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Conclusion

Shift work affects sleep quality which in turn has effects on BMI
and waist circumference in different ways. According to shift
status; non-shiftworkers’ BMI and waist circumference were
significantly higher than shiftworkers’ and sex did not affect
the relationship in this study. In women, it was observed that
the mean BMI values decreased and the waist circumference
values increased as the shift frequency increased. In men, it was
observed that the mean BMI and waist circumference values
decreased as the shift frequency increased. Being physically
active may change the effects of shift work and sleep quality
from negative to positive. Shift workers found more physically
active than others in this study and this may explain the
results of low BMI, weight and waist circumference for shift
workers. Sleep quality was also found to be significantly poor,
especially for shift worker women. The participants who were
shift workers with poor sleep quality had higher BMI values.
Current literature has conroversial results and the relationship
between sleep quality, waist circumference and BMI among
shift and non-shift workers still requires to be clarified and if so,
both individual and employer based precautions should be well
organised.
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0Oz

Uyku ile iliskili siddet tablosuna yol acabilecek durumlar arasinda
parasomniler 6nemli bir grubu olusturmaktadir. Parasomni ataklari
esnasinda farkli derecelerde kompleks motor davranislar goriilmekte,
eslik eden siddet davranislari hasta ve cevresindekiler lzerinde nadir de
olsa hayati tehlike arz eden sonuglar dogurabilmekte ve hatta 6limciil
olabilmektedir. Burada, uykuda parasomni atagi esnasinda olusan kafa
travmasi sonucu sag temporo-pariyetal kemik kirigi, pnémosefali ve sag
kulakta hemotimpanum ortaya cikan bir hasta sunulmaktadir. Tani, diger
tiim tetkiklerinin yapilmasini takiben anamnezin derinlestirilmesi sonucu
ve polisomnografi tetkiki ile birlikte konulabilmistir. Bu olgu sunumu ile
uyku ile iligkili siddet olgularinda, frontal lob epilepsisi basta olmak tizere
noktlrnal epilepsilerin yani sira parasomni ataklarinin da ayirici tanida
akla gelmesi gerektigi vurgulanmak istenmistir.

Anahtar Kelimeler: Uykuda siddet iceren davranislar, uyku bozukluklari,
parasomni, epilepsi, polisomnografi

Abstract

Parasomnia constitutes an important group among the situations
that can lead to sleep-related violence scene. Parasomnia attacks are
characterized by complex motor behaviors of various degrees, violent
behaviors may result in life-threatening and rarely lethal conditions
for patients and their relatives. Here is presented a patient with right
temporoparietal bone fracture, pneumocephalus and hemotympanum in
right ear due to head trauma during a parasomnia attack. The diagnosis
could be made by a detailed history taking and polysomnography only
after many other investigations. In this context, we aimed to emphasize
that not only nocturnal epilepsies, especially frontal lobe epilepsies, but
also parasomnia attacks should be kept in mind in differential diagnosis
of sleep-related violence.

Keywords: Sleep-related violence, sleep disorders, parasomnia, epilepsy,
polysomnography

Giris

Uyku ile iliskili siddet, son yillarda literatlirde giderek daha fazla
yer almaktadir. Uyku stresince kisi kendisine ya da cevresindeki
kisilere zarar verici davranislarda bulunabilmekte, hatta bazen
bu davranislari ciddi, 6limcil sonuclar dogurabilmektedir (1).
Bu tabloya yol acabilecek durumlar arasinda parasomniler,
uyku ile iliskili epilepsi ve uyku ile iliskili disosiyatif bozukluk
yer alir. Parasomniler, ortaya ciktiklari uyku evresine gore
gruplandirilirlar. Hizl g6z hareketlerinin eslik etmedigi non-hizh
g0z hareketi (NREM) uyku evresinden uyanma bozukluklari
ile sekillenen parasomniler; suur ve farkindaligin etkilendigi,
retrograd ve anterograd amnezinin eslik ettigi verbal ve/veya
motor aktiviteler ile sekillenir (2). REM parasomnilerinde ise uyku
esnasinda siddet icerikli verbal ve/veya motor aktivite goriilmekle
birlikte, hastalar atak sonrasinda ani olarak uyanirlar ve ataklarini
hatirlarlar. Gerek NREM gerekse REM parasomnilerinde uyku

esnasinda ortaya cikan motor davraniglar farkli derecelerde
kompleks hareketleri icerir ve eslik eden siddet davranislari hasta
ve basta yatak partneri olmak Uzere cevresindekiler lzerinde
nadir de olsa hayati tehlike arz eden sonuclar dogurabilmekte ve
hatta 6limcdil olabilmektedir. Bu yazida, bir NREM parasomni
atagl sirasinda kafa travmasi yasayan, suuru kapali halde
bulunan ve acile getirilen hasta sunulmaktadir.

Olgu Sunumu

Yirmi yedi yasindaki erkek hasta, 11 ay once uykuda disme ve
bayilma nedeniyle bagka bir merkezin acil servisine bagvurmustur.
Yaklasik yarim saat stiren suur kaybi sonrasinda kendine gelen
hastanin nérolojik muayenesinde 0Ozellik saptanmamistir.
Sag kulakta isitme kaybi ve agr tarif eden hastada yapilan
incelemelerde sag kulakta hemotimpanum goérilmdastir. Ek
olarak hasta, koku duyusunda da kayip gelistigini belirtmistir.
Beynin bilgisayarli tomografisinde (BT) sag temporo-pariyetal
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kemik fraktlri ve pndmosefali izlenmistir (Sekil 1). Beynin
manyetik rezonans gorintilemesinde, BT bulgularina ek
olarak sag mastoid hiicrelerde havalanma kaybi ve frontobazal
bolgede girus rektusta sinyal artisi saptanmustir (Sekil 2). Detayli
biyokimya testleri, elektrokardiyografi ve elektroansefalografi
tetkikleri normal sinirlarda bulunmustur. Kafa travmasina yol

Sekil 1. Bilgisayarl beyin tomografisinde sag temporo-pariyetal
kemik fraktiiri (siyah ok)

Ww: 361
Y: 285 px Value: 3.00

100 TR

Sekil 2. Beyin manyetik rezonans gortintiilemesinde sag mastoid
hiicrelerde havalanma kaybi (beyaz ok)

acan bayllma ve dismenin nedenleri dis merkezde detayl
bir sekilde arastinlan; hipotansiyon, hipoglisemi, elektrolit
imbalansi benzeri metabolik bozukluklar, senkop, epilepsi ya da
ilac kullanimi gibi farkli etiyolojileri sorgulanan; ancak kesin bir
neden saptanamayan hasta, Istanbul Universitesi Cerrahpasa Tip
Fakuiltesi, Noroloji Anabilim Dali, Hareket Bozukluklari Merkezi’'ne
basvurmustur. Burada hastanin 6ykisu detayl sorgulandiginda,
11 ay onceki atagi gerceklestiginde hastanin uyumak Uzere
yatagina yatmis oldugunu hatirladigi, ancak yatak odasindan
cikistaki koridorda yerde, basinda agr hissi ile kendine geldigi
ve basindaki kanamadan basini carpmis oldugunu anladigi ve
yukarida bahsedilen sikayetler Uzerine hastaneye basvurdugu
ogrenilmistir. Uyku ile iliskili siddet ayirici tanisinda yer almasi
gereken parasomni bulgulari sorgulandiinda, hastanin en az
yedi yildir seyrek olarak (yaklasik ayda 1-3 kez) uykuda konusma,
bagirma ve uyandiginda kendini yatagindan baska yerde
bulma seklinde uykuda yiriime ataklarinin oldugu 6grenilmis,
boylelikle travmanin senkop benzeri bir bayilma ya da epilepsi
ndbeti sonucu degil, gece uykusunda muhtemel bir parasomni
atagi esnasinda gergeklesmis olabilecegi fikri dogmustur. Bunun
Uzerine uyku ve bozukluklar birimine yonlendirilen ve ayrintili
uyku anamnezi sorgulanan hastada, uyku apnesi ya da diger
uyku bozukluklarina 6zgu klinik semptomlar saptanmamistir.
Hastaya 16-kanal elektroansefalografi ile birlikte tim gece
video-polisomnografi (PSG) tetkiki yapilmistir. Uyku 6ncesi ve
sabah uzun sireli uyaniklik elektroensefalografi kayitlarinda,
temel biyoelektrik aktivite normal olarak degerlendirilmistir.
Uykunun siirekli olarak siklik alternan patern ile devam ettigi
gorilmustir. Derin NREM uyku evresinde, hipersenkron ytiksek
amplitidli delta aktivitesi iceren delta-alfa paroksizmleri ile
uykuda ylzeyellesmeler ve bunu takip eden biyoelektriksel,
davranissal ve otonom uyaniklik reaksiyonlari ile sekillenen
ve NREM parasomnisi varligini destekleyen PSG bulgulari
izlenmistir. REM uyku evresine ait tonik ve fazik elemanlar
normal olarak bulunmustur. Hastamiz genel olarak stresli bir
donemden gectigini ifade etmis, ancak herhangi bir psikiyatrik
tani almamus, sinir sistemini etkileyecek ilaclar dahil herhangi bir
ilag ya da madde kétiiye kullaniminin olmadigini belirtmistir. Bu
bulgular 1s1ginda, hastaya NREM parasomnisi tanisi konulmusg
ve imipramin (25 mg/glin) tedavisi baglanmistir. Yaklasik iki
hafta sonraki takiplerinde, uykuda ylriime ataginin olmadig
belirtilmistir, ancak konflizyonel uyanma ataginin olmasi tizerine
ilac dozu 50 mg/giin seklinde yukseltilmistir. Hastamiz bir
yildir takibimizde olup, halen yeni bir NREM parasomni atagi
gorilmemistir.

Tartisma

Uyku ile iliskili siddet prevalansi, kesin olarak bilinmemekle
birlikte genel nlfusta yaklasik %2 diizeyinde bildiriimektedir (3).
Uyku kliniklerine bagvuran ve parasomni tanisi ile takip edilen
hastalarda ise uykuda zarar verici davraniglarin goriilme sikhig
%65 gibi oldukca yuksek bir oranda izlenmektedir (4,5). NREM
uyku evresinden uyanma bozukluklar, yavas dalga uyku yuku
ile kisinin uyanmasina neden olan faktorler arasindaki dengeye
bagl olarak ortaya ¢ikmaktadir (6). Ataklar; uyku deprivasyonu,
fragmante uyku yapisi, stres, uyku apnesi basta olmak Uzere
diger uyku bozukluklar, ilag, alkol veya madde kullanimi gibi
cevresel ve endojen uyaranlar ile tetiklenmektedir (7,8). Ataklar
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esnasinda suur ve farkindaligin etkilenmesi ve gerek retrograd
gerekse anterograd amnezi olmasi, atak ile ilgili detayl bilgi
edinilmesinde zorluk olusturur; ancak hastanin 6zge¢misinin
parasomni ataklari acisindan sorgulanmasi ve Ozellikle hasta
yakinlarindan da anamnez alinmasi, hastamizda oldugu gibi,
klinisyeni taniya gotiirecek yararli bilgilerin elde edilmesini
saglayabilir. NREM parasomnilerinin ortaya ¢ikma yasi siklikla
ergenlik oncesidir ve cocuklarda %20 oraninda, eriskine kiyasla
daha sik goriilmektedir; eriskinlerde ise goriilme orani %4 olmak
Uzere cok daha nadirdir, ancak uyku ile iliskili siddet erigkin
yas grubunda daha siktir (9). NREM uyku evresinden uyanma
bozukluklarinin ilk kez eriskin yas grubunda baglamasi ise cok
daha nadirdir (yaklasik %0,6), bu durumda uyku apnesi gibi
altta yatabilecek diger uyku bozukluklarinin ve tetikleyicilerin
sorgulanmasi 6nemlidir. Siddet icerigi olmayan uyanma
bozukluklari; her iki cinsiyette esit oranda gorulurken, uyku ile
iligkili siddet ortalama 1,6-2,8 kat daha fazla olmak (izere erkek
parasomniyaklarda ¢ok daha yiksek oranda gorulmektedir
(10,11). Genel olarak kafa travmalarinin da erkek cinsiyette
kadinlardan Uc¢ kat daha fazla oranda gorildigu bildirilmistir
(12). Sunulan erkek hastamizda, parasomni ataklar eriskin
doneminde baglamistir, ancak PSG tetkikinde altta yatan bir
diger uyku bozuklugu saptanmamis ve 0Ozgec¢misinde ilag
kullanimi gibi tetikleyici unsurlara rastlanmamistir.

Yas ve yaralanma siddeti, travmalarda mortaliteyi belirleyen
onemli faktorlerdir (13,14). Geng yas grubunda kazalara bagh
kafa travmalari daha 6n planda iken, ileri yas grubunda dismeler
belirgin bir etken olarak dikkati cekmektedir (14). Kiclk yas
grubundaki ¢ocuk ve bebeklerde cocuk istismarina bagl kafa
travmalari da akilda tutulmalidir (15,16). Travmanin uyku ile
iliskisi hekim tarafindan akla getirilmeli ve sorgulanmaldir;
nitekim uyurgezerlik ve benzeri parasomni tablolari genellikle
selim seyirli ve ailesel 6zellik tagimalari nedeniyle, hasta ve
yakinlari tarafindan belirtilmeyen durumlardir. Oysa farkli
derecelerdeki motor davranislar kompleks hareketleri icerir ve
eslik eden siddet davranislari, hasta ve cevresindekiler tizerinde
nadir de olsa hayati tehlike arz eden sonuclar dogurabilmektedir.
Psikiyatrik komorbitideler acisindan 6&zellikle eriskinlerde,
uyurgezerlik ve uyku teroriiniin; anksiyete, depresyon, obsesif
kompulsif bozukluk ve mental stres gibi durumlara eslik ettigi
bilinmektedir (17). Hastamizda subjektif olarak bildirilen stres
faktoriinin disinda eslik edebilecek diger psikopatolojilere
rastlanmamistir. NREM parasomnileri ile iliskili siddet davranisi
icin predispozan faktorler arasinda erkek cinsiyet, genetik,
psikofizyolojik disfonksiyon, kisilik tipi ve yapisal beyin
anormallikleri bulunmaktadir (1). Konfilizyonel uyanmada
siddet davranisi genellikle kisi uyandirimaya calisildigr zaman
gOzlenmekte, ancak bunun tersine uyurgezerlikte siddet
davranisi atak sirasinda izlenmektedir (6). Uyku terdriinde
ise siddet davranisi korkutucu bir goriintiiye karsi reaksiyon
olarak gortlmektedir. Sunulan hastaya, klinik olarak NREM
parasomnilerin alt grubunda yer alan konflizyonel uyanma
ve uykuda yurime tanilari konulmustur (2). Kafa travmasina
neden olan diismenin ise, yatak disinda ortaya ¢cikmasindan
otiru, bir uyurgezerlik atagi esnasinda oldugu distnilmustir.
Bu hastalarin PSG tetkiklerinde bahsedilen artmig uyaniklik
reaksiyonlari ve yavas dalga uykusu sirasinda olusan, 10-20
sn sireli, bilateral, ritmik, hipersenkron delta aktivitesi (18,19)
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bizim hastamizda da gorilmustiir. Ayrica uyanma bozukluklari
icin ipucu olusturan artmus siklik alternan paterni hastamizda da
izlenmistir. Bu olgu sunumu ile 6zellikle gece ortaya cikan uyku
ile iliskili siddet olgularinda, parasomnilerin de ayirici tanida
akilda tutulmasi gerekliliginin vurgulanmasi amaclanmistir.
Eriskin yas grubunda baslayan ya da devamlilik gosteren
NREM parasomnileri olgularinda, 6zellikle hastaligin uyku ile
iligkili siddete neden oldugu durumlarda, taninin klinik olarak
konulmasina ek olarak PSG tetkiki ile altta yatabilecek diger uyku
bozukluklarinin arastiriimasi ve tedavi edilmesi gerekmektedir.
Diger yandan, siddet icerikli ataklar bazen suc icerikli de
olabilir. Ataklarin altinda yatan neden her zaman parasomni
ile iliskili olmayabilir ve temaruz ayirici tanisinda hekimlere
oldukga blyuk ve 6nemli bir gorev diismektedir (20). Tim bu
nedenlerle, genel olarak selim seyirli olan ve farmakolojik tedavi
gerektirmeyen idiyopatik NREM parasomnilerinde, olgumuzda
oldugu gibi uyku ile iliskili siddet varliginda farmakolojik tedavi
baslanmasi 6nerilmektedir.

Etik

Hasta Onayi: Sunulan olgudan detayl bilgilendirilmis olur formu
alinmig, hastanin kisilik ve 6zerklik haklarini asla bozmayacak
sekilde sadece tibbi verilerinin isimsiz olarak bildirilecegi
konusunda gerekli bilgiler ve gliven verilmistir.
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The Role of 13 Years Insomnia on Physiological Variables
of an Active Man: A Case Report

Aktif Bir Erkegin Fizyolojik Dediskenleri Uzerinde 13 Yillik Insomnianin Rolii: Bir

Olgu Sunumu
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Abstract

The aim of this study was to monitor role of insomnia on some
physiological variables in a man who had 13 years insomnia. In this
case report, we had a case with 27 years old, 64 kg body mass index,
167 cm height and 13 years insomnia that participated voluntarily, and
performed several physiological and performance variable tests. The
major results for performance measures are as follows: bench press
strength 80 kg, leg press strength 180 kg, running-based anaerobic
sprint test 44.3 sec, 60 m speed 9.63 sec, 4x9 m shuttle run 10.36
sec, vertical jump 53 cm, sit ups 40 rep/min, and sit and reach test
94 cm. The major results also for biochemical measures are as follows:
neutrophils 55.1%, lymphocytes 37.5%, monocytes 2.9%, eosinophils
4.2%, basophils 0.3%, fasting blood sugar 92 mg/dL, high density
lipoprotein 35 mg/dL, low density lipoprotein 92 mg/dL, C-reactive
protein <2 mg/L, immunoglobulin E 99.9 1U/mL, testosterone 5.05 ng/
mL, insulin 3.7 ulU/mL, adrenocorticotropic hormone 21 pg/mL, cortisol
14.5 ug/dL, and growth hormone 0.05 ng/mL. The results of our case
on the physical performance and biochemical tests in this study was
generally in normal range and immune system, hormonal secretion and
complete blood count were in a good points.

Keywords: Sleep disorder, performance, immune system

Oz

Bu calismanin amaci; 13 yildir uykusuzluk yasayan bir erkekte,
uykusuzlugun bazi fizyolojik degiskenler Gzerindeki roliiniin izlenmesidir.
Bu calismada; arastirmaya gonilli olarak katilan, beden kitle indeksi 64
kg olan, 167 cm boyunda ve 13 yildir uykusuzlugu bulunan 27 yasinda
bir olgu dahil edilmistir ve cesitli fizyolojik ve performans degisken
testleri yapilmistir. Performans ol¢timleri icin baslica sonuclar su sekilde
belirlenmistir; gogus pres direnci 80 kg, bacak pres direnci 180 kg, kosu
tabanl anaerobik sprint testi 44,3 saniye, 60 m’de hiz 9,63 saniye, 4x9 m
mekik kosu 10,36 saniye, dikey sicrama 53 cm, mekik cekme 40 tekrar/
dk, otur ve eris testi 94 cm’dir. Baglica biyokimyasal 6l¢iim sonuclari;
notrofil %55,1, lenfosit %37,5, monosit %2,9, eozinofil %4,2, bazofil
%0,3, aclk kan sekeri 92 mg/dL, yiiksek dansiteli lipoprotein 35 mg/
dL, duisik dansiteli lipoprotein 92 mg/dL, C-reaktif protein <2 mg/L,
immunoglobulin E 99,9 1U/mL, testosteron 5,05 ng/mL, insulin 3,7
ulU/mL, adrenokortikotropik hormon 21 pg/mL, kortizol 14,5 ug/
dL ve blylime hormonu 0,05 ng/mL olarak bulunmustur. Calismada,
olgumuzun fiziksel performans ve biyokimyasal test sonuglari genel
olarak normal sinirlarda belirlenmis olup; bagisiklik sistemi, hormonal
salgilama ve tam kan sayimi iyi bir noktada saptanmistir.

Anahtar Kelimeler: Uyku bozuklugu, performans, bagisiklik sistemi

Introduction

In modern society, reduction of sleep duration and quality
is progressively increased. On the other hand, it is believed
that sleep deprivation and lack impaired host defense and
increased infections (1,2). Recent study has shown a close
connection between sleep and the immune system (3). Human
studies involving prolonged sleep loss indicated alterations of
immune functions. Dinges et al. (1) found that 64 h of sleep
deprivation was associated with increases in immune functions
such as interleukin-6 and leukocytosis. Irwin et al. (4,5) reported

that modest loss of sleep in humans resulted in a significant
decreases of activity and number of natural killer (NK) cells and
resulting decrements in immune system.

In addition to immune system, evidence suggests that sleep
deprivation has effects on physical performance (6) (e.g.
anaerobic power, muscle strength, endurance, physiological
responses such as heart rate, ventilation, oxygen consumption);
however, is not clearly understood in another studies (7,8).
Rodgers et al., (8) reported that 48 h period of sleep deprivation
significantly decreased the physical work tasks requiring 30-45%
VO2 max without affecting anaerobic power. Further, Souissi
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et al.,, (7) demonstrated that duration of sleepless period
may be important as peak power was not affected after 24 h
sleep deprivation but significantly decreased after 36 hours of
wakefulness.

Regarding the documents about the effects of sleep loss on
immune and performance function, role of long term sleep
deprivation (i.e., 13 years) on these variables is unclear.
Therefore, the aim of this study was to show immune and
performance profile of a man how had 13 years insomnia on
immune function and exercise performance tests.

Case Report

According to case study approach of this work, an active man
(trained at least four sessions per week strength and endurance
training) (age, 27 years: height, 167 cm: body mass, 64 kg)
who had 13 years insomnia was the subject of this study. The
subject was tested in the physical fitness assessment center for
four days at 48 hours intervals. Before participating, the subject
read and signed an informed consent statement in adherence
with the human subject’s guidelines of Research Center and
approved by the University Ethical Committee.

The subject was familiarized with testing procedures one
week prior to initiation of the study, in addition to a 30 min
familiarization period before each day of testing. All tests
were scheduled over four days (=48 hours apart) at the same
time of day (i.e., morning), under similar weather and field
conditions. At first day, the subject recruited to laboratory for
blood sampling to analyze biochemical and immune variables.
On this day (day one), anthropometrical variables such as
body mass, height, leg, foot length, arm span, hand and arm
length, hip, lumber, knee and abdominal circumferences were
assessed. On day two, upper and lower body strength such as
hand grip strength, leg press, bench press, sit-ups test, pull-
ups and sit-and reach test were measured. On the third day,
60-m sprint, 4x9-m shuttle run and anaerobic power test (i.e.,
Running Anaerabic Sprint Test) were collected. At final day,
aerobic power (i.e., copper test), balance and vertical jump test
were measured. For the analyze of biochemical and hormonal
variables, a 10-mL blood sample was collected by venipuncture
of an antecubital vein; the resultant samples were allowed to
clot at room temperature for 15 minutes and then centrifuged
at 1500 x g for 10 minutes. The serum was then pipetted into
polyethylene blood tubes and frozen at -80 °C for subsequent
analysis. The serum immunoglobulin (lg) E, testosterone,
insulin, adrenocorticotropic hormone (ACTH), cortisol, growth
hormone and C-reactive protein levels were measured using
commercially available enzyme-linked immunosorbent assays
kits (Monobind Inc., Lake Forest, Calif., USA). Complete blood
count analyses were conducted using automated hematology
analyzer.

Subject anthropometric data is shown in Table 1. The
performance measures are presented in Table 2. Table 3
contains testing results for biochemical variables.

Discussion

In relation to performance tests, studies have showed that
sleep deprivation had negative effects on performance ability
in men and women (1,3). Azboy and Kaygisiz (9) reported

that sleep deprivation induced decrements in time to fatigue
and impaired power explosive ability. They also addressed that
explosive and physical exercises that need to less time could
be impaired by sleep loss because of sleep deprivation induced
restriction of body to product Adenosine triphosphate resulting
in performance decrements. To the authors knowledge a
large number of studies addressed that sleep deprivation
is in relation to muscle fatigue, impaired neuromuscular
coordination and cognitive tasks which induced decrements in
physical performance ability (1,3,9,10); however, it seems that
physical performance profile of our subject is good and long
term (i.e., 13 years) insomnia had not any effects.

Regarding the relationship between immune system and
sleep, it appears that sleep deprivation is in relation to over-
stimulation of immune system (11). A research indicated that
sleep deprivation in rats induced lymphocytes (12). Sleep
deprivation resulted in lower resistance to bacterial infections
(bacterial blood infections), but no fever or tissue inflammation
developed (6). The data deriving from the human studies are
inconsistent or contradictory (1,2). While it is evident that sleep
loss exerts an influence on the immune system (13) it remains
unclear whether the influence is beneficial or detrimental. An
Ig concentration was found to increase after sleep loss (8),

Table 1. Subject’s anthropometric variables

Variable Data | Variable Data
Femur length (cm) 47 Wrist circumference (cm) 17
Calf length (cm) 41 Elbow circumference (cm) | 26.5
Leg length (cm) 85 Chest circumference (cm) 94
ARM SPAN (cm) 160 Waist circumference (cm) 77
Elbow length (cm) 26 Thigh circumference (cm) | 52
Hand palm (cm) 18.5 | Hip circumference (cm) 87.5
Arm length (cm) 69.5 | Calf circumference (cm) 38
Sole of foot (cm) 26 Shoulder width (cm) 17
Arm circumference 35 Chest width (cm) 11
(cm)

Table 2. Subject’s performance tests

Variable Data | Variable Data
Hand grip strength (kg) | - 60-m speed (sec) 9.63
Right hand 44 4 x 9-m shuttle run (sec) 10.36
Left hand 45 Vertical jump (cm) 53
Bench press strength 80 Sit-ups (rep/min) 40
(kg)

Leg press strength (kg) | 180 | Sit-and-reach test (cm) 94
RAST (sec) 44.3 | Cooper test (min:sec) 15:35
SEBT balance test (cm)

Anterior 97 Anteromedial 85
Posterior 109 [ Anterolateral 79
Medial 70 Posteromedial 110
Lateral 100 Posterolateral 109

RAST: Running Anaerobic Sprint test, SEBT: Star Excursion Balance test
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Table 3. Subject’s biochemical variables

Variable Data Normal ranges
CBC-index

WBC (1073/uL) 6.91 4-11
RBC (1076/uL) 4.93 4.5-5.9
HGB (g/dL) 151 13-17
HCT (%) 43.7 41-53
MCV (fL) 88.6 80-100
MCH (pg) 30.6 27-34
MCHC (g/dL) 34.6 32-36
PLT (1073/uL) 323 140-450
RDW-SD (fL) 44.2 37-54
RDW-CV (%) 14 9-14.6
PDW (fL) 12.3 9-17
MPV (fL) 9.8 5-10.5
P-LCR (%) 24.2 13-43
PCT (%) 0.32 0.17-0.35
Neutrophils (%) 55.1 40-75
Lymphocyts (%) 37.5 20-45
Monocyts (%) 2.9 2-10
Eosinophils (%) 4.2 1-6
Basophils (%) 0.3 0-1
Biochemistry

Fasting blood sugar (mg/dL) 92 70-100

Cholesterol (mg/dL) 163 Desirable <200
Borderline 200-239
High >239

Triglycerides (mg/dL) 93 Normal <150
Borderline 150-199
High 200-249
Very high >499

HDL (mg/dL) 35 >40: risk factor for CHD
<60: negative
risk factor for CHD

LDL (mg/dL) 92

LDL/HDL 2.6 Goal: less than 3.5
Ideal: less than 2.5

C-reactive protein (mg/L) <2 <10

IgE (IU/mL) 99.9 Up to 200

Hormones

Testosterone (ng/mL) 5.05 2.5-10

Insulin (ulU/mL) 3.7 Less than 35

ACTH (Pg/mL) 21 6-76

Cortisol (ug/dL) 14.5 5-23

Growth hormone (ng/mL) 0.05 Less than 5

ACTH: Adrenocorticotropic hormone, CBC: Complete blood count, WBC: White
blood cells, RBC: Red blood cells, HGB: Hemoglobin, HCT: Hematocrit, MCV:
Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean
corpuscular hemoglobin concentration, PLT: Platelet, RDW: Red cell distribution
width, SD: Standard deviation, MPV: Mean platelet volume, P-LCR: Platelet larger
cell ratio, PCT: Procalcitonin, CHD: Coronary heart disease, LDL: Low density
lipoprotein, HDL: High density lipoprotein, PDW: Platelet distribution width
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and so was the number of leukocytes after sleep deprivation.
Other data show a decrease in the number of NK cells after
sleep deprivation (12). In relation to Table 2, biochemical and
immune system variables are not more or less than reference
range which indicates long term sleep deprivation (i.e., 13
years) in this subject did not induce any effects.

There were a close relationship between sleep and hormones.
Sleep deprivation induced an increase in T3, T4 and thyroid
stimulant hormon concentrations (14). The human studies
found that sleep deprivation is in line with increases in
corticotrophin-releasing hormone, ACTH and corticosteroids.
On the other hand, sleep loss resulted in a slight increase in
plasma cortisol level, while plasma aldosterone concentration
and renin activity decreased and their release peaks were
absent (10). The influence of sleep deprivation on growth
hormone and testosterone secretions are particularly interesting.
The physiological significance of the growth hormone and
testosterone release could play an important role in the
homeostasis. In the sleep-deprived subjects increases in the
daily release of these hormones could be observed; however,
the level of all hormones measures for the subject of this study
was in between normal range which indicated adaptation to
long term sleep deprivation on hormonal levels.

In conclusion, the results of our subject on the physical
performance and biochemical tests in this study was generally
in normal range database and immune system, hormonal
secretion and cell blood content were in a good points.
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Oz

Uyku fizyolojik olarak aktif bir stre¢ olup bilissel sireclere iliskin
fonksiyonu uzun zamandir bilinmektedir. Uykunun iki farkli asamada
bellek ile iligkili olarak kritik oldugu bilinmektedir. Birincisi 6grenme
oncesi olan bilginin kodlanmasi asamasi; ikincisi ise 6grenme
gerceklestikten sonra yeni bilgilerin kalicihgiyla iligkili olan konsolidasyon
asamasidir. Konsolidasyonun bellegin pek ¢ok formu icin evrimsel olarak
korunmus uykunun bir fonksiyonu oldugu diistiniilmektedir. Bu derleme
yazisinin amaci uykunun mikro ve makro yapilari ile acik-deklaratif
bellek siireclerinin iliskisini arastiran baslica calisma bulgularini bir araya
getirmektir. Oncelikle uyku tanimlanmis, sonrasinda uykunun acik bellek
konsolidasyonu surecindeki 6zgin roll aciklanmistir. Bu baglamda 6ne
strlilen aktif sistem konsolidasyonu ve sinaptik homeostazis hipotezleri
anlatilmistir. Uyku deprivasyonunun acik bellek ve bilgi isleme sirecleri
lizerine etkilerini arastiran calisma sonuglari 6zetlenmistir. Son olarak
bellek strecleri Gzerindeki rolu tartisiimistir.

Anahtar Kelimeler: Uyku, bellek, bellek konsolidasyonu, uyku yoksunlugu

Abstract

Sleep is a physiologically active process and the function of cognitive
processes is known for a long time. It is also known that sleep has a crucial
role in two distinct phases of memory. The first one is the information
encoding phase which is prior to the learning process; and the second
one is the consolidation phase which is related with the persistency of new
information after learning occurs. Consolidation is thought as a function
of evolutionarily preserved sleep for many forms of memory. The aim of
this review is to get together the main study findings which investigating
the relationship between the micro and macro structures of sleep and
declarative memory processes. Firstly, definition of sleep is given, and
then the specific role of sleep in declarative memory consolidation process
is explained. In this context, the projected active system consolidation
and synaptic homeostasis hypothesis are explicated. The study results
investigating the effects of sleep deprivation on declarative memory and
information processing phases are summarized. Finally, the role of sleep
spindle and slow wave activity on memory processes, which make up the
microstructure of sleep, is discussed.

Keywords: Sleep, memory, memory consolidation, sleep deprivation

Giris

Bilginin islenmesi sureci secilme, iletilme, 6ziimsenerek
kodlama, depolama, geri-cagirma ve davranis basamaklarini
kapsar. Dis cevredeki bir uyarici duyusal kayit sisteminde
“duyusal iz” seklinde bulunur. Duyusal kayit ve uzun sireli
bellek etkilesimi sonucu “algi” gerceklesir. Kisa streli bellekteki
anlamli bilgi 6ziimsenerek, kodlanarak, uzun streli bellekte
“bellek izi” seklinde depolanir (1). Ginimize kadar yapilan
cok sayida calisma uykunun 6grenme ve bellek icin 6nemini
gostermistir (2-4). Uykunun giin icinde edinilen deneyimleri
bellege aktarmakta rol oynadigi bilinmektedir. Arastirmacilar
uykunun bellek kayitlarini sadece sabitlemedigini, zaman icinde
bozulmasina engel oldugunu ve artirdigini da gostermislerdir.
Farkli uyku dénemlerinde farkli bellek tirlerinin gticlendigi
sonucuna ulasiimigtir.

Bellegin Konsolidasyonu

Hem o6grenmeden oOnceki hem de 6grenme gerceklestikten
sonraki uyku kritik go6zikmektedir (3,5-7). Uykunun iki
farklh asamada bellek ile iliskili olarak ©nemli roli oldugu
bilinmektedir. Birincisi 6grenme 6ncesi olan bilginin kodlanmasi
asamasl; ikincisi ise O6grenme gerceklestikten sonra yeni
bilgilerin kalicihgiyla iliskili olan konsolidasyon asamasidir.
Uykunun vyeni kazanilmig bilgilerin, saglamlastirnimasinda
rol oynadigina dair gulgli kanitlar mevcuttur (8,9). Bellegin
konsolide edilmesi, yeni kazanilmis ve kalici olmayan bellek
izlerinin gl¢lendirilmesi, stabilize edilmesi ve uzun sireli bellek
ile entegrasyonunu kapsayan bir dizi islemi kapsamaktadir
(3,10). Fizyolojik ve davranigsal arastirmalar, bellek temsillerinin
konsolidasyonu strecinin, ¢ogunlukla gece saatlerinde uyku
esnasinda gerceklestigini gostermektedir (5,9-15). Calismalar
acik bellek ile iliskili yeni birtakim bilgiler 6grendikten sonra
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kisi uyur ve yavas dalga uykusu (slow wave sleep, SWS)
yoninden zengin bir uyku dénemi gegirirse daha iyi hatirlama
gerceklestigini gostermistir (16). Yavas dalga uykusunun 6zgiil
roli tam olarak bilinmese de acik bellek konsolidasyonu
ile iliskili olduguna iliskin cokca kanitlar vardir (13). Uyku
bilissel siirecler baglaminda gticlendirici etkiye sahip aktif bir
strectir. Buna iligkin cesitli hipotezler 6ne surdlmdstir. Uykuda
bellek konsolidasyonuna ve rekonsolidasyonuna iliskin iki onemli
hipotez vardir. Birincisinde aktif sistem konsolidasyonu hipotezi
uykuda secici olarak bellek temsillerinin yeniden aktivasyonunun
hipokampus-neokorteks arasinda aktif bir konsolidasyon surecini
olustugunu iddia eder. Biliyoruz ki, medial temporal alan
icindeki yapilar 6zellikle de hipokampal kompleks acik bellegin
formasyonu ve cagrilmasinda hayatidir. Bu modelde bilginin
kazanimi ve kodlanmasi medial temporal lob (MTL) yapilarinda
gerceklesir. Uykuda, konsolidasyon siirecinde yavas ve off-line
olarak neokortikal yapilardaki temsiller ile bilginin entegresyonu
gerceklesir. Neokortikal yapilar icindeki baglantilar sayesinde
konsolide edilen bellek nihai depo alanlari haline gelir. Sonug
olarak da MTL'nin geri cagirmada 6nemi azalrr, neokortikal
yapilar 6nem kazanmaya bagslar. Ancak hipokampusun uykuda
korteks ile iletisimine ek olarak, bu baglanan yolaklarin yeniden
aktivasyonunda 6nemli oldugu soéylenmektedir. Bu reaktivasyon
streci ile baglangicta zayif olan neokorteks ve hipokampus
arasindaki baglantilar dereceli olarak gliclenmektedir. Sonunda
da bu giiclenme ile orijinal bilginin hipokampustan bagimsiz
olarak neokortekste aktivasyonu gerceklesmektedir (5,9).

Yavas dalga uyku sirasinda neokortikal yavas salinimlar,
talamokortikal igcikler, hipokampal keskin dalgalar bellek
konsolidasyonu ile iliski gozliken uykunun mikro parametreleridir.
Yavas osilasyonlar mekanizma olarak igcik ve hipokampal keskin
dalgalarin senkronizasyonunu saglayarak bilginin hipokampustan
neokortekse etkili taginmasini saglamaktadir (17).

Ikinci  hipotez olan sinaptik homeostasis hipotezi
konsolidasyonun, uykuda gerceklesen global bir sinaptik
azalmanin (downscaling) uriini oldugunu iddia eder (18).
Sinaptik homeostasis hipotezine goére normal kosullarda
uyaniklik sirasinda sinaptik gliclenme artmakta ve uykuya
yatmadan hemen o©nce maksimum seviyeye gelmektedir.
Uykuya daldiktan hemen sonra ise, sinaptik baglantilar azalmaya
baslamakta, uyku bittiginde ise sadelesmektedir. Modele gore
SWS sinaptik baglantilarin glictinii azaltmaktadir. Uyaniklik da
o0grenme ve bellege iliskin beyin dongdlerinde sinaptik gicte
artisa sebep olmaktadir. SWS sirasinda bazi sinapslarda sinaptik
glic azalarak temel seviyeye inmektedir. Bu sayede sinaptik asiri
yuiklenmenin (overpotantiation) éntine gecilmekte ve yeni giine
daha yenilenmis ve etkili bellek temsilleri kalmaktadir (9).

Noral reaktivasyon ve sinaptik homeostazis hipotezleri,
mekanizmalari farkli olsa da birbirini tamamlar goziikmektedir.
Bellek izlerinin SWS’de hipokampal-kortikal iletisim ile
neokortekse transferi gerceklesmekte; sonraki dénemde ise
kortiko-kortikal baglantilar arasi entegrasyon gerceklesmektedir.
Sinaptik azalmayla hipokampal neokorteks yapilar arasinda en
gliclt sinaptik baglantilar korunmakta ve gliclenmekte, sonraki
uyku donemlerinde ise daha hizli frekanstaki osilasyonlar ile
sure¢ devam etmektedir.

Uyku Deprivasyonu

Uyku yeterli olmadiginda bilissel siireclerimizin nasil etkilendigi
sorusunun cevabi ise deneysel calismalarda ortaya konmaya
calisiimistir. Ginimuzde uyku ve giin ici dikkat performansinin
iligkili oldugu bilinmektedir. Uyku yoksunlugunun biligsel stirecler
Uzerinde olumsuz etkileri vardir (19). Uyku deprivasyonu ile
uykusuz birakilan ve ardindan fonksiyonel manyetik rezonans
gorintileme (fMRI) kaydi esnasinda s6zel 6grenme deneyinin
gerceklestigi bir calismada uyku deprivasyonu olan grubun
uyuyan diger gruba gore 6grenme ile ilgili alanlarinda (MTL)
daha az aktivasyon oldugu gortlmustir (20). Buna karsin
on beyin alanlan (prefrontal lob) daha aktif bulunmustur. Bu
baglamda deprivasyonun girdinin kodlanmasi ile iliskili alanlarda
yetersizliklere ve beyinde kompansasyon mekanizmasinin
devreye girmesine sebep oldugu disiinilmistir. Ogrenme
gorevinden sonra deneklerde uykuya izin verilmedigi “uyku
deprivasyonu” calismalarinda, uyumayan grubun kontrollerden
daha kétii performans gosterdikleri goériilmistir. Ozellikle
pozitif uyaranlarin kodlamasi ve hatirlamasi bozulmus,
negatif uyaranlarin hatirlanmasi goreli olarak korunmustur.
Bu sonuclardan yola cikarak uyku deprivasyonu ile yasam
olaylarindan negatif olanlarin pozitif olanlardan daha iyi
hatirlandigi, hatta negatif olaylar lehine “yanlilik” olabilecegi
ve bunun duygusal ¢okkinligin sebeplerinden biri olabilecegi
iddia edilmistir (9). Uyku deprivasyonu veya uyku slresine
sinirflama getirilmesi ile kisilerde guin icinde huzursuzluk ve
duygusal dalgalanmalar oldugu bilinmektedir (21). Bununla
iliskili yapilan bir deneyde bir gecelik uykusuzluk ardindan
deneklere fMRI kaydi altinda duygusal (pozitif-negatif-notral)
resimler gOsterilmistir (22). Negatif resimler gosterildiginde
beklendigi tizere duygu regilasyonu ile ilgili alanlardan biri
olan amigdalada hem deneyden onceki gece uyuyan hem
de uyumayan grupta artmis bir aktivasyon kaydedilmis ancak
uyku deprivasyonu yapilan grupta bu aktivasyon artisinin diger
gruba gore %60 daha fazla oldugu bulunmustur. Bir diger
6nemli bulgu ise, amigdalayr module eden ve inhibisyon yaptigi
dusiinilen medial prefrontal korteks ile amigdala arasindaki
fonksiyonel baglantinin zayifladigidir. Uyku yoksunlugunun
negatif uyaran karsisinda hiper-limbik reaksiyona yol actig,
prefrontal korteksin yukaridan asagi (top-down) baskilamasinin
yetersiz kalmasiyla duygu diizenleme, rasyonel kararlar alma,
sosyal muhakeme gibi konularda uygun tepki olusturmada
yetersizliklere yol acabilecegi dustinilmistir. Duygusal olarak
yasadigimiz olaylar hatirlanmaya devam etse de zaman
icinde duygusal etkileri azalmaktadir. Anilar sarili olduklar
“duygusal kiliftan” zaman icinde ayrismakta ve bilgi yalin
haliyle kalmaktadir. Yasadigimiz olaylara verilen duygusal ve
fizyolojik cevaplarin siddeti zamanla azalmaktadir. Bunun uyku
ile, 6zellikle de hizl g6z hareketi (REM) donemi uykusu ile iligkili
olabilecegine dair hipotezler vardir. Duygusal bakimdan yuklu
resimler gosterilen ve ardindan uyku deprivasyonu uygulanan
grupta noéro-gorunteleme ile tanima deneyleri yapildiginda, uyku
uyuyan grupta zamanla azalmis olan amigdala aktivasyonunun,
deprivasyon yapilmis grupta azalmadigi gérilmusttir (23). Uyku,
bilginin hatirlanmasinda kritik rol oynadigi kadar, unutulmasi
icin de onemli gozukmektedir (24).
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Uykunun Mikro Yapisi: Uyku igcigi (Sleep Spindle) ve Yavas
Dalga Aktivitesi

hipokampal keskin dalgalari gecici olarak gruplayarak yeni
kodlanmis bellek temsillerinin gecici olarak bulunduklari
hippokampal yapilardan uzun sureli neokortikal depo alanlarina
yeniden dagihmina aracilik ettigi iddia edilmektedir. Son
yillardaki calismalar, igciklerin bellek formasyonunda ve uykunun
stabilitesinde 6nemli oldugunu gostermistir (25,26).

Ornegin Fogel ve Smith (25) uyku igciklerinin entelektiiel
yetenekler icin olasi fizyolojik isaretciler olabilecegini
soylemektedir. igciklerin karakteristik ozellikleri zeka testleri
ile yuksek iliskili bulunmustur. Arastirmacilar ayni zamanda
hipokampus ve talamus arasindaki etkilesime dayanarak
igciklerin acik bellegin konsolidasyonunda rolii oldugunu
belirtmislerdir. Calismalardan bazilart N2 déneminde uyku
igcigi aktivitesinin (27-30) ve delta dalgalarinin (31) acik
bellek ile iliskili olabilecegini soylemektedirler. Bir calismada
assosiyatif 6grenme gorevinden sonra yavas dalga ve uyku
igciginin kisilerin performanslariyla iliskisi arastirlmistir. igcik
yogunlugu performansi iyi olanlarda artmis olarak bulunmustur
(32). Bizim yuruttigumuz bir calismada da saglikhlarda igcik
yogunlugundaki ve her bir igcik stresindeki artis s6zel 6grenme,
hatirlama ve sozel akicilik, semantik organizasyon sureclerine
olumlu yansimistir. Ayrica igciklerin stire ve frekansindaki artis
sayl 6grenme testi Uzerine olumlu yansimistir (yayinlanmamis
calisma bulgulari). Uyku igciklerinin hem baglamsal hem
emosyonel temsillerin (21,33) konsolidasyonu ve secici olarak
secilen bellek temsillerinin entegrasyonu (4,17) ile iliskili oldugu
disunilmektedir. Uykuda gerceklesen bilgi konsolidasyonunda,
saglamlastirilacak bilgi esit sekilde degil daha sonraki asamalarda
geri ¢agrilma durumuna ve dnemine gore secilerek isleniyor
gozikmektedir (4,10,17,34).

Uykunun en 6nemlifonksiyonlarindan biri bellek mekanizmalarini
bir sonraki 6grenme slrecine hazir hale getirmek ve 6grenme
ile birlikte bilginin kalici hale getirilmesinde aracilik etmektir.
Bu baglamda uyku bilginin kodlanmasi, kategorize edilmesi,
bazi baglantilarin azaltiimasi bazlarinin glclendirilmesi icin
kritiktir (35). Rekonsolidasyonun ¢ogunlukla giin icinde uyaniklik
donemlerinde degil de uykuda etkin olmasinin sebebi olarak
kisinin hallustinatuvar bir yasantiya gecmesinin onlemesi
gosterilmektedir. Konsolidasyonun evrimsel olarak bellegin
pek cok formu icin korunmus uykunun bir fonksiyonu oldugu
distinilmektedir. Bu slrecin uykuda nasil gerceklestigine
dair tam bir konsensis olmasada, uyku evrelerinin her
birinde kaydedilen beyin dalgalarinin belirli bellek tiplerinin
formasyonuyla iliskili olabilecegini dustinilmektedir.
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