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o pEe Wz dAd v £4e zdetn, Ao REWS
FE52 F/A71E B QAT Avre] A Az olojd 4 9lth(Connor e

t al., 2002, Gangwisch, 2009; S. Y. Jang et al., 2016; Roane & Taylor,
2008; Strine & Chapman, 2005). wWZkx FEI $FHS Hs=s ALS
A7s &S fFASkE " w$ F83 edoln AR AAFEH ML) (0
ECD) &A w2 A 20161 7]+ =<2 OECD 187 =7t <
FHAFo] HSF9E YEFH(OECD, 2016), 9 F-Fo] A7Zdo] diF= A
kool AdAES s FHS FosA dSste adow HIA
A 91 8 5 (bedtime procrastination)®] A&7 A Al 5 A tH(Kroese, De Ridde
r, Evers,& Adriaanse, 2014).

AFJAZ AdPse AAdom Q] FAA]D Ayt dddHd=
orHor A B HYds vFE FFS onsts At A <A 35 (general
procrastination) & 2 F-E 31¢FE o (Steel, 2007), &]H-2 <2 Qo] %=
ot iQlo] SEgE AZFEG AEH o7 A At B PEoR
g ol €,

AN AdYsS A A Aol e wgo] 717 ARSI o]

.58 2utE mYo] 7719 BystE, ddddES FAV A F2 A%
ntjo] 7]7]E A3 (Dean, 2020; Gradisar et al, 2013; National Slee
p Foundation, 2011).0] 2 <l3] FHH At A A8 5o] F2Hd(Exelmans &
Van den Bulck, 2017a; Rubin, 2020). Z=wmtEE] vk AR FHZAIZE

—_—



AdP e FHFH BAE zZrethe A £ FAT & AHCui et al, 2
02D). A A 71719 28-S T &g A4 " Ho(SNS)E o] &3t
Al &M (Harbard, Allen, Trinder, & Bei, 201
6),Hlt)o e Al Hate TuRe ARZ Q) 2t AR ojo]d 5 Qthy
an der Molen & Bushman, 2008). =3} wm|t]jo] 7]7] A} &8 gHx} 2
& el 3l aL(Cajochen et al, 2011; Lockley, Brainard, & Czeisler, 20
03), &t o A 9d EAIHE] o, 749 odw 5)3 ol
Rom 2WtEES I Abgste AMEESY A BT S Ve

%ol (Demirci, Akgoniil, &Akpinar, 2015; Jenaro, Flores, Goémez-Vela,

flo

Gonzalez—-Gil, &Caballo, 2007; Lemola, Perkinson-Gloor, Brand, Dewal
d-Kaufmann, & Grob,2015). o|AH & HHAAIAAY S ©@+d] FHE
Wealah 248 WolA Buz wyow ool 4 Jgo] Apmu

BEFe F 2 Ao odFAY, B2 #AR FEAY S dde

gFol 5 91 © 1 (Neckelmann, Mykletun, & Dahl, 2007), AFArAFa19l%E & o]
Attt A7 RaEATHChu et al, 2016). FHHAIZE AAPFS Hole

He A dFde F W oY FHEHY =8 F JRE AT
BaE v o (Kroese et al, 2014; Kroese, Evers, Adriaanse, & de
Ridder, 2016), A A AdWFsS wWol ste= FHool AA st= Ho
e 2lS Az =7t fFostA Frkeke Ao 2 et (Chung, An, & S
uh, 2020). EWAZFLS T 7hed doidEel b ®eol Adst=

Zoffo] ™ (Morin & Jarrin, 2013; Ohayon, 2002). H HA7F A AP 5 9
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analysis)S Ab&3ta ubdtil, Saletu, & Davis,1972; Zhao et al., 2021).
A ER FAoldt AALS FIF JIoA sk, 7 FI5
e 714 dHe drEE AHFHom e u AMEst= AEY 4

Wrgoltt. o] B4l oel yetd Fr1E WE ) FS A EY 9 (spectra

ower’/t F2 ALgEEH o]AL WE] AFow FAATHWV2). thFe
AFAES BWZE DA EEG dolHE Adses sfsy 2AL
Abgeto] mAEE el 2RSS YE F dew, olF Fd &
Nz7k H AU NAE ARAOR 45T 5 AL L T ATk Feige
et al., 2013; Krystal & Edinger,2008; Marzano, Ferrara, Sforza, & De
Gennaro, 2008; Perlis, Merica, Smith, & Giles, 2001).

saER BAS S ATANE BEE DAL S0 ANDAG S
EEG WEts7} F=ef A A UebdS Holed], ol &WHF 329 94
2 e delol 41 A Sk fAe el e AFEAL of v grh(Perlis o
t al, 2001; Dieter Riemann et al.,2010). AAldo] e 2L FA4 HAZF(Dia

of\

jy‘_l‘

gnostic and Statistical Manual of mental disorders Fifth edition; DSM
5l M= olet BEste] FAE AFAAES WwPste] T T A4
S Buofo] 2wA A #E(diagnostic marker) 2 7143k vF7F A THAP
A, 2013). ol wHEte] A3 FUh= vE Fue 9
2= FoFE Holsd, EWE FAES 3 AEry, et A E ke
gdE5es How NREM W dAES #Zad deta, S7kd Aea,
Syl Alavkyd 8F5S B tH(Zhao et al, 2021).
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A 3P = (bedtime procrastination)o] & “FH A 7ko] A=

FA20 gRle]l gled: EFS ALHom Hyg oxgd
HAA TR =4 JAAgo] == g%7o 2 Ao HE vt (Kroese et al.,2014).
AAA AAgse Mg “HAdoz A& FAAA Ayt dddel s,
Ao g HA P HYPEs vFE Y7 Kok duk A A& F(general p
rocrastination)d] A HEH Jdo=z FHI FAAE ¥ FH

AdPsS Suet= Aoz FAFHO AdHAJeW A TIELem

se et al., 2014; Steel, 2007).

2) AAAX AAAEH $24
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AR AABES Bol = AFAFE A Azl TV AHL wol
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njtjol 71719 Atgo 7 AYAE F57F 2ktHExelmans & Van den Bul
ck, 2016, 2017a). v]=r49H A F(National Sleep Foundation, NSF)ol 4|
FEF AiEAtel wEw FHA 95%7F HF A 1ARE oWl
AAE H A 7] 71(TV, AFH, 2rtEE 5)= A&t B 1843 2w (Nation
(Philips)ell A1 2 Al Al 1370 1
Abell A= gF=¢l 9994 F °F 5
. 935S HH(Philips, 2021).
=

>

al Sleep Foundation, 2011), 20211 & ¥
3,000 S didew Add oH Aex
1%7F A7 A vpA g AEES 2
ARAE AAdAYFS Astr] A FAH o
ATolAM = AN AdAs nd o] AR AT Hell AnpEZES Ht 7
9.48% At&etiow, Aol Ha] oF 45 2 AtE Fofst= Aow
S & Y tH(Chung et al.,2020). T3+ HHAIZF AAdP 5 AvfEE F53}
ud 9lem(Zhang & Wu, 2020), o]&gh mtjo] 7]7] A& FH AT
AAEE AL o =3 vH(Exelmans & Van den Bulck, 2017a). ©]Z 7
Aol A A7 715 Abg et A el A 4 FE VI HH(Exelm
ans & Van den Bulck, 2016; Fossum, Nordnes, Storemark, Bjorvatn,
& Pallesen, 2014; Munezawa et al, 2011). #HZ A wto 7171&
AbgetE Zle HIAARE AdPES FEE Ao v V7E
Hot= wAS W&eold =ddte Aoz i A4 AH B 2EHS
Hg-o] Fste] due] oo olojd 4 vk (Ciroth, 2020; Exelman
s & Van den Bulck, 2016,2017a, 2017b; Harrison & Cantor, 1999; Ru

oy

bin, 2020; van der Molen &Bushman, 2008; Zhu, Meng, Ma, Guo, &
Mu, 2020). =, "lto] 717] A& 244 e #AE HFo E HAAA
AdgFol 4YH 54 GAd B 5 gdon o]F ARHon ZHotd

YA Bgel w5 ol
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BUSTE duUjdEe] 7HE %ol AdsteE £ Feol T sty = Morin & Ja
rrin, 2013; Ohayon, 2002), A sid o <sld A4 7|Hvk =4 Al 30%9]
Ale] EAFS T4, WY EWHI FHELS AT 20%0A BA=

40%7+A] H a1 EH(APA, 2013; Ellis, Perlis, Neale, Espie, & Bastien, 201
2).5E% H A5t Aol wad ofy =Tt d9 T 20740%7F BEUSS
A gom 10715%7F Bl s Ad 7S 555 Ao 2 YEld o (Hans
en, Danielsen, Hageman, Rosenberg, & Gogenur, 2014; Kim, Uchiyam
a, Okawa, Liu, & Ogihara, 2000; Ohayon & Bader, 2010; Ohayon & S
agales, 2010). e =e] 74 I0AZRITEe] TxF Ao w=d,
EHS FA7E 20124 409 341749, 2016\ = 54%F 1958 o= 34

3% T7heS HolW, 1008 T 1¥H2 EWsoz 3 7ds Wid

& Badley, 2001; Taylor, Lichstein, & Durrence, 2003). =3 EHZ2
& Aollvt EF AFefet e VR FAE FEcte fdecdew
3tol ¥ ¢ © 1 (Johnson, Roth, & Breslau, 2006; Neckelmann et al., 2007;
Taylor et al., 2011;Taylor, Lichstein, Durrence, Reidel, & Bush, 2005),
T e o m A3zt A AFoMes 515 Az =g A art

Fon s AAE Zevhes 297 He AT (Chu et al, 2016). &, EHS S
A7 &S At U FolR AL AT E4E o
oty el AlAA H A3 glex FAFA 4TS VA= A3 ol

2) BWE AAAL ALA5H B
WET AP AAREF] B0 AAHAL E gre] BAE Lol



A= AlFdFA oIt Kroese 5(2014)el ot HIAAZF AAdPsS Hol=
Atghe]l g HA dFded 3 W ol FHREHIY x& FI JRE
A3 A (Kroese et al, 2014). == UistA S dde=z e AT
w2, HIAL AAdYse FEol EokdsE s FUHMNRVIVE A

ZauA o]l #a, £ d& ko (Zhang & Wu, 2020), #wk o}y 2}
551

FARES FAHor AZ4ees WEr Eau S fidk wEerh e
Ao 27 UebstH(Kadzikowska-Wrzosek, 2018; Kroese et al., 2014).

T HARIAG AAdAFS A A A A wHo 771E AbEEke
ARE FAALES =& S AT F AJ=d, olFEA AF A wro
71715 Ab&steE A Y dF7] gHES AAAZE B ooy FH S
FrEste 289 "HgEde] FHE AgAste] A e 2E #FE
e gk vie] 7171 FAME 53] & Zhkelel M Abgste AnpEESD

2o AR 77d ¢S WelEd BH]) oA 0] ol tH(Cajochen et al.,
2011, Lockleyet al., 2003; Wood, Rea, Plitnick, & Figueiro, 2013).
HEol ¥ A £2nEES HES HHo 771E& Abgste A 9
AR ofye T 22 Aol 9F 249 Ao FlH v (Exelman
s & Van den Bulck, 2016; Kubiszewski, Fontaine, Rusch, & Hazouard,
2014). = e A2 HJAES dAeR 3 AFoAs HIAZL anF ol
AN Aol vls) 2S5 A4 ol 378 7HF =4 dEbEHH(Ch
ung et al., 2020).

HEol dddTelA At AL AddEe] 7Azs dHxde=
AR zxd, BAZ, ogE E3 FHRFE ol Ak =, Ui FAFH

e wededle oud ey Hds sy A AMzd

_‘]0_



Hyr
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>

17171 91g < T Ao (g A, 2020). EHS AT
= Gy Y oy ES sk Fhel s A QA E 2T
o ol& 3Hst7] s ANANE LA o Adstes S Hdr
(Meltzer, 2010; Vriend & Corkum, 2011). &=W3 JA+e A5,

it b= e olghs T FUFE Veor AHAL AdF TS Bol

o7 7]

(L
=
=]
rlr
olr
ok

= 4
M

Abgatar A tk(Jeon et al, 2021). & P oy Low <l ol E

AZE FEA BT Aelokn Wel HHANE AdstE PFol ved &

ARA AQDYEL dio] AdHTE A AAZ BUF JFS =
e ® ool FURES dZsE A% Ad PFolehs HolA BuE
we wugele wyel Aoty 5+ duis A7 Ak AW A 2w

ddws ez HAHAL Addse A7 A8 A= gl

2o

ol\

EAZ 3xe] AAAYTH 71d E 7AE Aot B4 Ed(hypera
rousal model)o] <std EWHTES AAFH AYA, QxH eI

FAolM HAA4dE Hol= Holz AoH= AAJARLDRA, olYF

ina
g
ol\
Lo
i3
gt

~|
Jo
N
2
of\
fo
ot
ko
B~
o
2
ofo
ot
v
k]
(s
of

st} (Bonnet & Aran
d, 1998; Bonnet & Arand, 2010; Espie, 2002; Feige et al., 2013; Harv
ey, 2002, Levenson, Kay, & Buysse, 2015; Perlis, Giles, Mendelson, Bo
otzin, & Wyatt, 1997; Riemannet al, 2010). EHZ 3= #FHE7|714
de= euzEr|7E Ao, ol da) At 223 v ASHd s
wAY 2o ERtE= FAA] A3E FHetal gkt oz <l

AAA B AMA Ade wededa, FA¢d dxyd g2 A 244

_‘]‘]_



Fol T7FH Aol == dH ¢ dEes A dede] yEuA ¥H(Ha
rvey, Tang, & Browning, 2005; Killgore, Schwab, Kipman, DelDonno,
& Weber, 2013; Ree & Harvey, 2004).

BuZ a5 B2y A4 A wge Z4AE B Anzon
B Ao Y AdA 344 dFe=m, Eds s
BEAJNETY Fd T Fo5H

Fuzk AAGA &5 #HAE e (Bonnet & Arand, 1998; Bonnet &

i
rlo

W AAA BEH felEA we

Arand, 2010; Covassin et al, 2011; Feige et al., 2013; Levenson et a

1, 2015; Riemann et al., 2010; Varkevisser et al, 2005). =3k AlH} =

% Aol we Foh, ALY F7h, AN Ak AEE P B

g

hALE o 72 204 dAae 32T 4 o (Bonnet & Arand, 1998;
Lushington, Dawson, & Lack, 2000), W @A # olyz} F3tHo
Mol Etellm v BWS &2 i Awk T thAbE S F7F, AlE
o] Autdolr o] Frlel e Au=E AA A A4S AT
21t (Bonnet & Arand, 1995; Covassin et al., 2011; Stepanski, Glinn, Z
orick, Roehrs, & Roth, 1994).

BT Ao AR Ax T stuE 9d #Zd(cortical arousal)s
Ao E e, ol ARAoE elsty] A5 BT d(ES e R
3k ¥y} A7 o] Fojx a1 9 tH(Riemann et al, 2015; Riemann et al., 2
010). A% F4& T3 A= ¥ Gl v =FAE AFESA FaL,
sty Ao ow v go] AAHolgk= HeA e THAY 7T A H
B ARl mlE]l ARE =T Hojuar A owm &2 ARbe]l HA
Aggx ¥ 7e 2 & i ARE AgaE 7 ol 7 ATl A
de 2ol Qv Py o] AR w3 A=, AT A5

’

Aalae wwe ARY FPol LTH} AR Abelol AXEsh AL

_‘]2_



AAAL A=z FA7F ds Ak
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FUTEE ) el vAF 5

2

ooolel @ AHL FHeAY] g8l w0 A5 E

tlo

G =" ed A (EEG spectral analysis)
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1) = 3(EEG)

e Ao AR dFs FHA FEIE A=5S T SAc=
71 © & (Gevins, Leong, Smith, Le, & Du, 1995), % FEHE M
MPpHo 2 FRIAFTE T8 7|Fo=2 dHA Qo] ¥ oF 9 GAE
Atk v AFEE T A E 9 Fapgo] wet 7] o] He M= dEak(del
ta, 0), A ET}(theta, ©), ¢33} (alpha, a), AL}t 3}(sigma, o), ¥ EFT}(bet
a, B), #vli(gamma, y)E FFE}H(Lindsley, 1952). 2Elg= 7%
A9kl 0.574Hzo X2 E Holw 21 FH WA Fo vERUE, ZHAd Al

1)

B
ety oo m AAE & ok AEge 478Hze FIE A
21378l Ae EdskA gow e FH A dAddA FAd
Admrx o7 AMu(slow wave)?l HE} AEtye} e =@ Fyg RS
YA s, vhE AdEe #Zol ool ute AHAM F=2 AT

(A2 & #HE%2001). &otsh= 8712HzS X5 7HAH AL AA9
2

Ha2, e kA ARE AAA FHFA Ese] Hu 12715Hz9
TE S Ev. dEa= 15730Hze x5 Hola A AY HTH=
A s Al s AN A A dEtd (A A & FH%,2000).

ko 7 ZhupuE 30740Hze R EE Holw FFsIAY AAZ %

st A2 w WA (Perlis et al, 2001). zF3 tie] My
AARRAGY FYFT BAHY gHAAde] HJTE P FAHL
Jgheh wEkA Su RAl )zl £W F nFEs goje] Huisr wa

Lo
=

_‘]4_



Arhe Ae Be £Ee) 94 A4S 23 23] B 2 FE
W '

g
£

AN 29k A A N2 sleep)oll =g 3HA] Holal S A= &<
ARE AYstr AdS 7FeA S HolFH(Roehrs, Gumenyuk, Drake, & R
oth, 2014).

Yol £5%  Fu4 ool EEEEE =7

/N — / RN / \
Delta 05~4Hz W/ N\ \ / N we U

Theta  4~8Hz /\/’\/’\/\/\ f’“\/\WA\NV\M 7 2u A o

Alpha  8~12Hz  WWWW A WWWWWN VW s, ot Ae

'y
ML

. N L G TP TV UL ““' ‘N (T el e |
~ DA V { i Wil LALLM i &m

Sigma 12~15Hz %I i " ‘ 2 QtRA AR

Beta 15~30 Hz WMMV\/\MMWﬂMWW&WwW«Mw 07 73

T T
A 3 e

Gamma 30~40 Hz

a9 1. EEG F3<F 99

Asd Mo AEA M5 712 g6 ola doj opdm 4l
7

o <
St Aow, AAEY R4, WAZH F4

W (non-linear dynamical method), =% Al (fractal analysis) &

_‘]5_



, BFeAl o] FolX ¥ s
Fapgo] uhet of y JR ] ARSIt ep ARl B}
o2 gk Ao e AEF AF o AV|E A EY 39 (spectral power)
olgta st} ~HEY 9o = Aol 19 (absolute power)9t ] 34 (rel
ative power)7} Stk AHdl #H= Hue Z+ Fag Aol AHET
A A7) Aze A7lE wGd@uvy). dd B9s BE Fu5
g Ad 99 F& 100%= BokS uwl, 7 Fu godo] Ax|s e
FAAQ A7ZIE omgtt. F, dE, AlE, 43 WE T e Fubg

& S oolon AdwrzRow A ug EA
Hls] o 99 242 AT A F I (artifacts)7F A H o2 & A7] 9]

SHAANTA = 3 Al F39 B4 o] AEstH(Demos, 2005).

Ao (Kr
opotov, 2010), EWZ 2xte] NREM WS ©x3d= o dojd ¢
Waretar b A Ao 2 YEuith(Zhao et al, 2021). = ER A2

7129l HAttd A A polysomnography)9 W A ¢ vlustdsS w 7z
o] & of

9

oz
fu)
=)
1o
e
it
&
5=)
1
=
%
=
-0,
2
2
lo
o
ot

il

f
2
o
ol

T el gk Bup A&5AS SAHAXE UERH, ol B3 EWSe
A 5 ek B wzg AE%4 A E(biomarker)E AT E T

AH(Zhao et al, 2021). wetr] W AFAEo] ~HER] FA48 ALE3)
EWS Ao vAs £ F2E dolrE ATE Hdsdaen, olF Ed
2~HER] BAo] BHZ 7[Ad A& AT VAE AT F U=
Mol vhHo] = £ QS A ekst Y tH(Feige et al., 2013; Krystal & E

dinger, 2008, Marzano et al., 2008; Perlis et al., 2001).
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EEG in the time domain

A
U 1 L] L] T U T 1
254 4
Z off
_25 -
i Il i
1 2 3 4 5 [ 7 8 9 [sec]
B EEG in the frequency domain
T
10 .
]
2
Z
= &
0 1 ]

5 10 15 20 25 [Hz]

19 2. Spectral analysis 9 Al (Herrmann, Rach, Vosskuhl, &
Stritber, 2014)

ATl EHFS HI A VG AH, AAA FHoR HAdEe= 9
MAl Z57], NREM ¥ 7ol A Aletapep 228 A up o] Ml 53
o o (Al B}, Zeh) Q] &3k (fast wave)®] 540l S7lE = A Ao Bad
(Colombo et al., 2016; Perlis et al., 2001; Riedner et al., 2016; Spiege
lhalder et al., 2012; Wolyhczyk-Gmaj & Sczelenberger, 2011). =W
AAES ez g g AT = NREM +9 @A A A5 Ao
Hl&l| & Fato] detart Hasilow) Mers, okutap, Al Ziwtat, W eka 7t

Zhsgnh o8 Bl "FW Fas ddelde BEY Wt 92



B2 e g 7 A 5ol AAE AT (Zhao et al., 2021).

WElshel Zelsiel e mEd qode g uALY FAET B

FL‘i
i}

744 Mol P QAR W F olgd Fugl BREY EUE g5
Fe A= B A ol =2 AHIY S UEldtH(Roehrs et al, 2014).
EHZ AAEoNA T3 ) Hd wElge fvlyle] M3l o] FULeE

AL HRE o] &3 AdPATESolA daHA Ut 2otk (Perlis et a
1., 2001; Roehrs et al., 2014). = W Fo Ad 199 ¥y &Fo Ha
I e ¥ dEo]l o AA YEdE AL 65" £
olal, FHe] HAS WolEYA HHY, Y FUs Ueds o=

YA
L

FFHeH ole AR er WS A W BAE Zihcte A
d

S

TH F BEWS #249 EEG 545 A 752 ¥+ NREM 19
oy, FHol= F5d7 %5 Rapid Eye Movement, REM)
ok A+= Jar o]l JtH(Feige et al, 2008, Riemann et al.,
2012; Van Someren, 2021; Wassing, 2019). W% 3lxEd A4 REM
T st dutaiel wEerste] FrhvE AR E =, ol Hd AdE 714 Al
NREM % <ol #z¥ Heve] 57178 REM A 7HA S vk
A& dEtdith. REM W2 Ao AAM 4o FHF IHES Foe
842, AA 243 4 7193 A5 ol (Gujar, McDonald, Nishida, &

S

Walker, 2011), W< $x7} REM W &<t Hol= EEG 474 150
B ek A AAe B e 2dstd oeg Bt AL et
(Van Someren, 2021, Wassing, 2019; Wassing et al., 2016).
FgART, 0E AR AQWF) U AeH 54 FAG AFE
B

AqE Aol gloy, AWAR AAdAFo] AMHow FUREL
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=

1217 A
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7

Z %= (An, Chung, Suh, 2019)¢] AIE914E 7= 49 25%

3 &

[

14

A

min
-

22!

—_
file)

—

;.AO

B
&+
X0 R
s

L e

o

o=

HARANT A RE
SH AT (BPS< 20)

126

[e]
=

n

[e]
20169 1¥4€ 20219 897t

A& D AP O dd =E S 84

AT AAWF
A2 (BPS= 29)

32

270 o)d A A 9] n

n =20

=22
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DN
I

3 =T

) A7NE3d ZAEA

o] Jfstil  An, Chung, Suh 2019)°] =l edstd HIAZE
]_

AQYE HAwE AESAT AT ArE el FRHozm A7

off
rir

AN A E A=sS SAHss T 9=Fder FA4H deH, 2 3,7,

ool 4EFe AAMdIT. A BIFS 53 YAE HER 1'5HoR
B7bEH, $HES 94 R FHo meas FAPANN Add TS ®el

sl AS Yetdo 2 AFdaAe] yHYAE A (Cronbach a)& .825

@ =3 @ e Hx 29 (Korean Beck Depression Inventory II, K-
BDI 2)

AT & & 54571 A8 Beck, Steer?t Brown(1996)°]
Autata AR 5(2008)0] oz WHotkd W 928 A% 29 (Korean B

ck Depression Inventory II, K-BDI 2)& A}&3t3t}. a9 H e &

@

4ol AW % s A% Av] I ARAR $EFhe] HAH,
TFow T4
glom 07349 47 BAE HEw Sgakil el Atk 4 WelE 0763

AAH, A, AAH F4 G

o
e
1%
o
ol
rlr
ol
]
—
=

Hdow A7 5855 & Tl A%S Y Ftk(Beck et al, 1996). B
eck 5(1996)2 T Aol web 0713742 °FgHe] ¢&, 147198 AvE ¢+,
202882 = &, 2976382 A4 e ddHs AAsa ok



2 AFg el WA LA E A4 (Cronbach a)&= 9142 e

2) A YAA (polysomnography, PSG)

EE SRoA AMeH FEAAEAA okt s AAE

=

Al &) 39 o Embla N7000(Medcare Flaga, Reykjavik, Iceland) *H] <}
emLogic AlZ=®lo] AF& AT FHTGAGALE ol ek 7122 A9
FHAGN e AFAQ =R U F M dEs FHs = 6:3 9
= 3H(C3, C4, F3, F4, O1, 02), 4x1d< <Fd4

AE e B2 A% (chin electromyography)S 7] &3&te] Z+ =W @A 9 244

H
—
@
—_
@
Q
—
—
;i
Q
(@}
o
i
®)
el
=
jab}
g
—

T dA e 3EAF 5 FUddHEA H7E American Academy of Sl
eep Medicine Manualdl w2} 5%t (Berry et al, 2017). 98 FX2+
Hy A% T fAYd TS S S dAE A4S Fo=w

Z A oA NI,N2, N3, rapid eye movement(REM) 2z} 49 @7 9

jud

| &5

BN

Abstdoh W S FuEFzE7](sleep latency), YW &

Zt A A 7H(wakefulness after sleep onset), & WA 7F(total sleep time),

7)
S G & (sleep efficiency)® Z=A39 3, ZHd A S (arousal index) <&

_24_



%2 Futadae Fo 59 AR
£ol 94 ARy
Time In Bed Aol FAQE A7

Total Sleep Time
(TST)

Sleep Latency
(SL)

N2 Sleep Latency
(N2SL)

REM Sleep Latency
(RSL)

Wakeup After Sleep
Onset (WASO)

NREM/TST (%)

NREM NREM % H&
N1 1A =9 vl & N1/TST (%)
N2 29A = HE N2/TST (%)
N3 3HA = vE N3/TST (%)
REM REM <49 H| & REM/TST (%)

Sleep Efficiency
(SE)

TST/TIB*100 (%)

Total Arousal Index
(TARD
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2) A3 53 2 29 EY &4

Ao FHgdAAA Y SAHE A9 7]5S E4 ol &gkt
st} 62129 ubE 10-20 A = ¥ XY (Harner & Sannit, 1974)<
Abg3le]l C3, C4, F3, F4, 01, 029 wjx&t™ <74 A= (reference electro
de)= 9% 28% & Fze Al A28 ok A5 e 19 13
2o Hus dxe "y glo] A& SA5Y, & (sampling rate)= 20
OHzS. = A 2] e},

T AAE A% 29 EY FA4 S A6t 98 S8 H9 V5 M
ATLAB R2021b (The Mathworks, Inc., US)E A&3tdth. 19 24

Foke] ofzt £ AARH Ao o2/ A%How FPH HIE 2

[-'N

%9 epocho & FE3&o dek(delta, 0.5-4 Hz), #lEl(theta, 4-8 Hz),
oy} (alpha, 8-12 Hz), Al Zvl(sigma, 12-15 Hz), ®WlE}l(betal, 15-25 Hz),
W E}2(beta2, 25-30 Hz), w3 (gamma, 30-40 Hz) wW=o] thak At
B35 AxstAth ~2HEF #4445 MATLABS ‘pwelch’ $45 ©] &3}

Welch’s averaged modified periodogram with Hamming window & & 3

T A HGoldstein et al, 2019). ol& &3 2Ed T4 e 7Z+
Al 395 F A9 F9= Urol g 2 Ay g9 E AEdd BRE
T oA Al 39 FHE 100%= 3RS o, 2t F35 o Hol
AAetE A A7E %R BAD dAoltt. 2FEY EAC tigh
Ag=itsd 728AS o, o) 3= AR FFS o] wom =9
GA MY A EY 99 §Ad glo] A 3t tAHH o R YEY o] E

A3 A AT (Zhao et al., 2021).

2 AFdAAME FH WA @A NREM ¥ 9AE 4 gide=
Aastact. FH A GAE A= 7 xste] ‘BES Al ZH(ight off)
HE N2 919 A epoch oA 7FA & A 939 © W (Staner et al, 2003),

O

_{
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N2 ™ol Yetr] d744 ¢ N1 % 3to] £3d . ®=3 stF 7F &<
NI, N2, N3 &dow sEd 77 A42 ggo= o
e #AZ T4 J9(CHE TFsF =, o3 TS dIE FHY AL 5
¢t B8 EEG F3 e #AFo] dAF, FF d93% FArsiea
gtol ¥l 2 th(Merica & Fortune, 2003). W= tiAe] ~ged BEXS
Al g =AM #ASF AF([F3), &5 TUHCI) 95 98 AHgsta

o ¥
na et al, 2014; Frase et al, 2019; Kang et al, 2018; Krystal, Edinge

£ o

R
ro
2

1%

of 3 3¥3l th(Bastien, LeBlanc, Carrier, & Morin, 2003; Cerve

32,

r, Wohlgemuth, & Marsh, 2002; Rezaei, Mohammadi, & Khazaie, 2019;
Spiegelhalder et al., 2012).
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282228888 zemedoees o ssssssCoEn el 5 ssaszs25 68 ee om0 e 2 D101
L e + bt

19 5. Remlogic software

3. A7 AR
BoATE AAAEEY AZF FRAde FugdE sastel PR

Bodo 2y EALS SPSS version 26.0& AMg3lo] th&a o)
A A T

A, AT BgA QAT BATH Y3 FAsuA i Fo WFE
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A7 A3

AT FelAe ATEATAH 54
7t Aere] QA FEATH ARE T 39 AAEAT. A= 13.944,

[a—

p<.01), A& (F(2)=19.855, p<.001), BPS(F(2)=70.113, p<.001)lA <]t
Folg meth AT 4F Ak, AR AAWEF FAPHe A5
2u% Agel wel Aol 19484 B Ao uEhth ®=d P
g wxel Aozt Folstgom, AW AT A AwH AR

=T Aol v ool AA k= vl w2

X
re
ot
offt
ol
Rl
Ao
o,

T
)
=

ARAL ADYE ARAQG ADDF L
PERE gagn M EEE A
W 2= Tr (n=22) (n=25) ! D
n(%) or M(SD)
o A 19 19 7
A 001*
A 3 6 13
A 55.73 (13.00) 54.60 (6.53) 36.25 (13.59) .000***
X A A
L;:ﬂiﬁ BMI 23.79 (3.75) 22.17 (2.71) 23.69 (3.67) D24
(e}

2} 7] 2312 BPS 32.95 (3.15) 16.68 (3.13) 24.30 (7.15) .000™*
2w BDI-2  20.83 (13.64) 19.26 (9.82) 16.63 (751) 515

wkp< 01, *xxp<.001
BML A& % A4 (Body mass index), BPS: H A A7 (A3l % H % (Bedtime
procrastination scale), BDI-2: # 9--& # %= 2% (Beck depression inventory II)
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2. PSG FHAR
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X 4 UL HAAE T AEE FEAIR (n=67)

W (n=22) (n=25) (n=20) F D
M(SD)

TST, min 35158 (62.16) 36383 (44.69) 38059 (5292) 513 602
SL,min 1897 (2497) 974 (645) 1369 (11.13) 1551 222
N2SL, min 797 (I1L14) 467 (337) 1603 (3956) 752 477
REMSL, min  127.58 (61.45) 10891 (55.25) 101.34 (7159) 379 687
WASO, % 1819 (10.67) 1557 (7.74) 1198 (1214) 744 480
NREM sleep % 8174 (657)  79.33 (5.06) 7771 (778) 1660 200
NI sleep % 1634 (7.63) 1493 (428) 1295 (822) 763 471
N2 sleep % 5856 (9.29)  60.90 (751) 5522 (988) 1273 289
N3 sleep % 684 (677) 351 (6.15) 954 (7.44) 1669 198
REM sleep % 1826 (657) 2067 (5.06) 2229 (7.78) 1660 200
Total AL /h 1786 (659)  19.09 (458)  14.09 (6.00) 1117 335
SE, 9% 7884 (1353) 8259 (775) 8556 (12.83) 856 431

Tl Age, BDI, Sex
TIB: time in bed, TST: total sleep time, SL: sleep onset latency, N2L: N2 sleep

latency, REML: REM sleep latency, WASQO: wake up after sleep onset, Al: arousal
index, SE: sleep efficiency, AHI: apnea-hypopnea index
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. =L o
site (n=92) Ot::;j;? (n=20) F D Bonferroni
M(SD)
Delta C3 46.18 (20.39) 49.07 (14.23) 47.45 (20.16) .559 575
(0.5-4Hz) F3 43.76 (19.01) 47.33 (16.74) 43.19 (16.65) 773 467 B
Theta C3 13.94 (5.92) 9.67 (4.16) 12.10 (4.67) 4.422* .017 I1>10
(4-8Hz) F3 14.36 (5.31) 10.09 (3.97) 13.40 (4.30) 5.239** .009 I1>1I
Alpha C3 11.63 (4.75) 12.56 (3.71) 11.80 (3.42) 489 616
(8-12Hz) F3 11.73 (4.16) 11.80 (4.01) 12.55 (2.66) .082 922 B
Sigma C3 8.05 (2.93) 9.20 (2.50) 8.08 (3.15) 1.001 375
(12-15Hz) F3 8.52 (2.67) 9.38 (2.86) 8.59 (2.83) 520 598 B
Betal C3 11.30 (5.61) 10.84 (4.30) 11.13 (5.96) .226 798
(15-25Hz) F3 12.23 (5.17) 11.77 (4.72) 12.09 (5.31) 701 501 B
Beta2 C3 4.07 (2.79) 3.96 (1.84) 4.28 (2.75) .039 .962
(25-30 Hz) F3 4.38 (2.49) 4.63 (2.03) 474 (2.71) .363 .698 )
Gamma C3 4.83 (3.76) 4.70 (2.73) 5.16 (3.96) 202 818
(30-40Hz) F3 5.02 (3.50) 4.99 (2.85) 5.43 (4.05) 673 515 B
*p<.05, **xp<.01
23

Ul A, $2

(BDI-2 A ),

o =

i

L AN AQDE FAPE, L AP AALE 9 Qe [0 v 29335 99
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% 6. N1 949 EEG 4 59 (n=67)
AANG A9 ARG AADE
e L}%é%go ’ L}%ago e A
(n=22) (n=25) (n=20) F D Bonferroni
M(SD)

Delta 3 36.37 (21.11) 40.83 (12.52) 42.00 (17.45) 377 688

(0.5-4Hz) F3 31.39 (17.10) 34.14 (11.41) 38.38 (19.60) 229 796 )
Theta 3 14.44 (2.89) 14.01 (3.44) 1514 (3.85) 259 773

(4-8H2) F3 15.72 (2.30) 1550 (2.79) 15.72 (5.03) 221 803 )
Alpha C3 11.35 (3.06) 1257 (3.04) 11.35 (2.96) 731 486

(8-12H2) F3 12.18 (2.72) 13.64 (2.57) 12.48 (3.73) 1.429 249 )
Sigma 3 8.04 (2.61) 9.09 (1.75) 8.07 (2.65) 1.135 329

(12-15H2) F3 8.68 (2.28) 951 (1.50) 857 (2.93) 921 405 )
Betal 3 14.95 (6.24) 12.77 (3.60) 12.71 (5.20) 1.034 363

(15-25Hz) F3 1629 (5.38) 14.77 (3.45) 13.92 (5.19) 438 648 )
Beta2 3 6.40 (3.59) 493 (1.91) 499 (2.63) 1.397 257

(25-30 Hz) F3 6.91 (3.13) 571 (2.04) 515 (2.29) 1221 304 )
Gamma 3 8.44 (5.03) 579 (2.50) 5.73 (3.55) 2.449 097

(30-40Hz) F3 8.83 (451) 6.73 (2.92) 577 (2.93) 2988 112 )

TW: 949, $8(BDI2 85), 44
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X 7. N2 @A 9] EEG Zd 39 (n=67)

AR AdAE AAAE A

2
Og(;,“

v EWS "o
site Fd Ea R,
(n=22) (n=25) (n=20) F D Bonferroni
M(SD)
Delta C3 30.77 (12.02) 31.81 (7.90) 32.03 (9.37) .864 428
(0.5-4Hz) F3 25.83 (9.23) 28.97 (6.91) 27.33 (6.13) 1.187 314 .
Theta C3 16.54 (3.07) 16.15 (2.42) 16.66 (2.88) 1.041 .361
(4-8Hz) F3 16.50 (2.45) 16.31 (1.95) 16.79 (1.90) o84 561 :
Alpha C3 13.85 (1.99) 14.66 (1.82) 14.23 (1.07) 1.242 .298
(8-12Hz) F3 14.57 (1.53) 15.70 (1.96) 15.60 (1.14) 2.553 .088 .
Sigma C3 8.70 (1.45) 9.10 (1.21) 8.82 (1.18) 878 422
(12-15Hz) F3 9.34 (1.06) 9.24 (1.33) 9.33 (1.15) .027 974 )
Betal C3 15.75 (4.03) 15.30 (2.61) 15.42 (3.17) 287 752 ]
(15-25Hz) F3 17.41 (3.59) 16.25 (2.41) 16.89 (2.26) 788 .460
Beta2 C3 6.33 (2.56) 5.88 (1.70) 5.79 (1.95) D57 576
(25-30 Hz) F3 7.18 (2.49) 6.28 (1.53) 6.57 (1.40) 1.153 324 .
Gamma C3 8.07 (3.78) 7.11 (2.41) 7.05 (2.92) 937 .399
(30-40Hz) F3 9.16 (3.77) 7.24 (2.20) 7.49 (2.21) 2.709 .076 )
ZWel dE, $2(BDI-2 !
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3# 8. N3 ©A¢] EEG Aol 39 (n=67)

AZJAE AQdgE AR AP F RERT
site R R skl g e (1=20) » B Bontrront
(n=22) (n=25)
M(SD)
Delta C3 24.81 (5.39) 23.60 (4.05) 24.24 (6.99) 1.803 178
(0.5-4Hz) F3 21.59 (4.31) 22.22 (3.39) 21.94 (4.61) 1.028 367 :
Theta C3 18.04 (1.52) 17.00 (1.49) 17.61 (1.84) 1.814 176
(4-8Hz) F3 17.05 (1.30) 16.32 (1.59) 16.87 (1.44) 124 491 :
Alpha C3 15.17 (.98) 15.28 (1.25) 15.02 (1.07) .309 .962
(8-12Hz) F3 15.21 (1.00) 15.84 (1.44) 15.80 (1.29) 668 .519 .
Sigma C3 9.86 (.69) 9.99 (.50) 10.10 (1.13) 189 .829
(12-15Hz) F3 10.19 (.53) 10.06 (.49) 10.39 (.70) 284 754 :
Betal C3 17.42 (2.36) 18.00 (1.78) 1777 (2.97) 1.280 .290
(15-25Hz) F3 18.87 (1.88) 18.64 (1.59) 18.83 (1.86) 702 .502 .
Beta2 C3 6.70 (1.67) 7.26 (1.18) 6.95 (1.77) 2.483 .097
(25-30 Hz) F3 7.73 (1.46) 7.65 (.96) 7.49 (1.25) 1.079 .350 .
Gamma C3 8.01 (2.56) 8.87 (2.02) 8.31 (2.61) 2.403 104
(30-40Hz) F3 9.36 (2.39) 9.27 (1.64) 8.68 (2.02) 1.294 .286 .

el A,

(BDI-2 # <),

3

i
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£ 9 =US Ao HHAML AABEA Fd i dA S EEG AW g ske] dadA (n=47)
1 2 3 4 5} 6 7 8 9 10 11 12 13 14 15

1 BPS -

2 Delta C3 -.133 -
3 Theta C3 370" -.601™ -
4 Alpha C3 -.070 -.734"" 256 -
5 Sigma C3 -.164 -.652"" 101 .556™" -
6 Beta 1 C3 .083  -.931™ 412 .601™"  .633™ -
7 Beta2 C3 113 -.875™ 355" 478" 585" .883™ -

8 Gamma C3 .086  -.793™  .209 5197 .390" 8177 .900™ -

9 Delta F3 -.162  .803"™  -.400" -.592"™" -.450" -.787"" -.745"" -.745™ -

10 Theta F3 422" -.585™"  .885™" .266 .012 .454™ 373" 302 -.609™ -

11 Alpha F3 .037 -613"  .158 807" .345" .549™ 453" 549™  -813" 391" -

12 Sigma F3 -.121  -.483" -.069 428" 727 534 4817 .390" -.665™"  .050 .600™" -

13 Beta 1 F3 A15 0 =744 250 .506™ 484 811t 739" 747 —.945™" 443" 699" .666™" -

14 Beta2 F3 029  -.655™ 152 .333" .488™ 693" 811" 761" -.836"" 278 502" 616" 873 -

15 Gamma F3 .070  -.663™ 142 444 .321 .686™" 768"  .869™" -.859™"  .325" .644™" 488" 848"  .899™ -
xp<.05, #xp<.01, #xxp<.001

Aoy 8, +&(BDI-2 H4), A
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AAg s NI s EEG Fdl 3t9joke] A (n=47)

3 4 5 6 7 8 9 10 11 12 13 14 15
1 BPS -
2 Delta C3 -.210 -
3 Theta C3 129 -.596™" -
4 Alpha C3 -.145  -778" 561" -
5 Sigma C3 -.189 -.802™ .31 .720™" -
6 Beta 1 C3 298 —.964™" 454 B24™ 766" -
7 Beta2 C3 348" -.924™ 319 .bet 702" 963" -
8 Gamma C3 A3 -910™ 3727 528" 616" 940"  .978™ -
9 Delta F3 -.154 871" -520" -.719™ -733" -.834™ -767"" 773" -
10 Theta F3 .044 -.334¢ 802" .296 .221 .224 .062 130 -.342" -
11 Alpha F3 -.250 -.667"" .463™  .900""  .736™"  .539" 434 394" -746™ 364" -
12 Sigma F3 -.181 -.718™  .326" 630 .896™  .681™"  .602™" 549" -.830"  .301 76" -
13 Beta 1 F3 .243  -807" 375 .b52™  .e45™ 836" 785" 780" -.948™ 156 570 753 -
14 Beta2 F3 312 =777 260 .be2™  .Be9™ 790" .811™" 813" -.900"" -.030 513™  .633""  .933™ -
15 Gamma F3  .342" -.758"  .325 B17 495" 761 778" 819" -.880™"  .057 4377 559" 890" 9677 -
xp<.05, #xp< .01, #xkp< 001
Aojws: A", $&(BDI-2 F5), 44
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ol AWM AQBEN N2 $He] EEG o) sh9ishel 4eeA (n=47)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 BPS -
2 Delta C3 .013 -
3 Theta C3 137 -.298 -
4 Alpha C3 -.211 -.314 .355" -
5 Sigma C3 -.236 -.718™ 103 -.041 -
6 Beta 1 C3 -.033 -.936™  .024 .079 704 -
7 Beta2 C3 .035  -.906™ -.068 .011 .688™ 971" -
8 Gamma C3 103 -.907™ -.036 .040 .638™  .951™"  .983™" -
9 Delta F3 -.184 866" -.176 -.301 -.589™ -.821"" -.803" -.821™ -
10 Theta F3 114 -.131 842" 107 .094 -.092 -.146 -.121 .048 -
11 Alpha F3 -.315 -.014 153 869"  -.221 -.172 -.217 -.201 .074 .065 -
12 Sigma F3 .009  -.565""  .031 -.178  .824™ 593" 588" 545" -.623"" 040  -.432" -
13 Beta 1 F3 161 -.786™" -.013 104 560" 837" 813 816" -.955"" -.224  -.261 .646™" -
14 Beta2 F3 214 7417 -.084 27 483" 781" 800"  .810™" -.931"" -.336" -.224 518" .960™ -

15 Gamma F3 312 —.716™  -.072 .073 445 756™ 783" 811" -.915"™ -327" -.284 .b22™ 943" .986™

#p<.05, #xp< .01, **xxp< 001
Ao g A%, +-&(BDI-2 ), 44
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F 12, =T o] AP AP g} N3 o] EEG duh a9l oke] dadar (n=47)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BPS -
2 Delta C3 313 -
3 Theta C3 437" .615™ -
4 Alpha C3 .044 190 .028 -
5 Sigma C3 -.141  -523" -257  -.465 -
6 Beta 1 C3 -.354 -.963™ -.699™" -.261 576" -
7 BetaZ2 C3 -.892" -.948"" -.751"" -.332 4757 .939™ -
8 Gamma C3 -.350 -.906™ -.770™" -.348 .376 891" .975™ -
9 Delta F3 .063 J75™ 480 .049 -.828 -.752"™" -.706™" -.675™ -
10 Theta F3 .285 .394 708" -.232 -.022  —.443" 457" -.470" 574" -
11 Alpha F3 -.130 107 -.216  .861""  -.850 -.168 -.168 -.156 .209 -.310 -
12 Sigma F3 .065 -.426" -.130 -.596" .814™ 459" 404" .361 -.435 .028 -.598™ -
13 Beta 1 F3 -.116 -.749"™ -500" -.147 .379 784" 701" 664" -.967"" -.604" -.292 .484™ -
14 Beta2 F3 -.123 -.692™" -.497" -137 .255 694" 695" 660" -.951™" -.673"" -.281 .355 .945™" -
15 Gamma F3  -.100 -.647"" -506" -.127 169 .645™ 655" 663" -.926™" -.727""  -.241 .304 910™ 971 -

& (BDI-2 H4),

[e]

- A4 -
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Al EEG ddl ah¢joke] ddaA (n=20)

=3
—
w
=
iCua
g
olN
ey
v
1o
D) AN
g
>
)
N
re
Og(:c:
offt
i)
+>
2
=
>
aY)

1 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BPS -
2 Delta C3 .258 -
3 Theta C3 -.398 -.726" -
4 Alpha C3 -.332 -.850" 479 -
5 Sigma C3 -.304 -.7917 .483 g21 -
6 Beta 1 C3 -.232 -977" 687" .785™ 754 -
7 BetaZ C3 -.087 -.936™  .526 749" 661" .936™" -
8 Gamma C3 .138 -.775" .316 .637" .409 758"  .925™ -
9 Delta F3 .193 792" -.429  -567" -.731" -.764" -851"" -741" -
10 Theta F3 -.522 -.381 778" 142 .162 .366 .240 .040 -.228 -
11 Alpha F3 -.198 -.452 -.077 .686" .516 .408 .490 444 -.515 -141 -
12 Sigma F3 -.133 -.441 .071 .381 .839™ 414 404 .215 -.698" -.147 .535 -
13 Beta 1 F3  -.062 -.717" 411 423 .649" 720" .780™ .682"  -.936™" .108 .294 .659" -
14 Beta2 F3 .012 -.636" 192 418 .540 615" .789™ 798"  -.907""  -.064 .364 .585" .916™ -
15 Gamma F3  .162 -.567" 119 .394 .296 .539 7787907 -.784™  -.087 .354 .299 .766™ 921" -

*p<.05, #xp<.01, ##kp< 001
Aol A, $2BDI-2 ), 44
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#1409 B oo HAIAZD AAds3 N1 +91 @49 EEG 2 #9eke] ZaaA (n=20)
2 5

1 3 4 6 7 8 9 10 11 12 13 14
1 BPS -
2 Delta C3 -.162 -
3 Theta C3 .381 -.551 -
4 Alpha C3 152 -.909™ 575 -
5 Sigma C3 .088 -.822" 161 .842™" -
6 Beta 1 C3 .065  -.959™ 314 .816™  .840™ -
7 Beta2 C3 .074  -.937" 302 7427 74987 -
8 Gamma C3 .072  -.934™ 381 728" .706™  .955™" 971" -
9 Delta F3 -.348 .698™ -.447  -.673" -.654" -.623" -.622" -.590" -
10 Theta F3 449 -.330 .632" .342 .168 155 167 .206 -.799" -
11 Alpha F3 .389 -.475 .393 .509 AT74 374 .375 .353  -.956™" .882™" -
12 Sigma F3 422 -.572" .251 .598" .718™ .520 .504 435 -.931™ 671" .909™ -
13 Beta 1 F3 .319 773" .356 738 748" 743" .740™ .680"  -.967""  .635" 877 AT -
14 BetaZ F3 127 -.856™" 311 789" .834™  .858™  .847™ 787" -.901™ 484 751" .836™  .960™ -

15 Gamma F3 ~ .033  -.904™  .342 J70™ 805 .916™ 917" 891" -.836"™"  .439 .653" 715" .887"" 964"

#p< .05, #xp<.01, #xxp< 001
AHg A4, $-2(BDI-2 ), 44
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#1541 BEUS Joo] HHAAZ AAgEd N2 =0 GA 9] EEG 2ol eleke] ZaaA (n=20)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 BPS -
2 Delta C3 -.167 -
3 Theta C3 .378 -.163 -
4 Alpha C3 .189 -.441 .693™ -
5 Sigma C3 .368 -.735" -4 .087 -
6 Beta 1 C3 .089 -.935"" -.153 .219 793" -
7 BetaZ C3 -.030 -.872"™ -.306 .022 718" 937 -
8 Gamma C3 -.169 -.834™ -.310 .005 .588" .886™"  .979™" -
9 Delta F3 .138 .891™" .027 -.390 -.709" -.860"" -.842™" -.816" -
10 Theta F3 .394 -.079  .953™" 748" -.148 -.244 -.377 -.395 .044 -
11 Alpha F3 -.383 .243 105 466 -.381 —.242 -.405 -.335 122 181 -
12 Sigma F3 .200 —.464 -.325 -.148  .862™ .534 .580" .458 -.606" -.264 -.514 -
13 Beta 1 F3 -.132  -.871™ -.208 .239 730" .933™" 897" 862" -.952"" -.266 -.142 .585" -
14 BetaZ F3 -.200 -.827 -.312 .043 .682" 891 .955™ 936" -.912™ -.374 -.357 .627" .948™" -

15 Gamma F3  -.342 -.762" -.316 -.006 .549 .800™  .919™ .941™ -.876"" -.375 -.339 .548 .880™" 971"

#p<.05, #xp<01, #xxp< 001
Alojwl s A7, +&(BDI-2 H5), 4=
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3160 7] EHF o] HZAIZ AAd I N3+ A EEG Ao 399k FaaA (n=20)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BPS -
2 Delta C3 -.082 -
3 Theta C3 .330 .342 -
4 Alpha C3 .226 -.472 .405 -
5 Sigma C3 455 -778" -.335 .315
6 Beta 1 C3 419 -.956™ -.540 .345 .852™" -
7 Beta2 C3 -170 -.908™ -.647" 27 630" .915™ -
8 Gamma C3 -.393 -.746" -.688" -.094 .374 738" .946™ -
9 Delta F3 .264 .902™" .325 -.389  -.548 -.800" -.879"™ -.819" -
10 Theta F3 .592" .037 .902™" 470 013 -.221 -.390  -.509 132 -
11 Alpha F3 -.262 .233 .322 .493 -.538 -.329  -.301 -.270 146 .065 -
12 Sigma F3 .284 -.549  -337 -.083 .799™ .586" .528 402 -.477  -.074 -.691" -
13 Beta 1 F3 -.254 -919"™ -.515 .304 .645" 888" 937"  .860™" -.968"" -.304 -.232 .533 -
14 Beta2 F3 -.375 -.838" -.637" 112 .558 .836™  .941™ 917" -.918™ -.452  -.321 490 .969™" -
15 Gamma F3 -.515 -.663" -.655" -.134 .365 .655"  .855™" 923" -.831" -524 -394 .443 .868™" 952" -

xp<.05, *xp< .01, *xxp< 001
Aol A8, & (BDI-2 H5), 44
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Fell A

FA Ba¥ 3 9lth(Harvey & Tang, 2012; Fernandez—-Mendoza et al.,

3
2011).

oo

e

A=l M=
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)

N
Mo

e

(2012)°l

=
o

Hdstd

F32 2t (Mercer, Bootzin, & Lack, 2002; Pigo

°©

A Al

tt, 1999; Dorsey & Bootzin, 1997, Maes et al., 2014).
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AF
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HFHA Gtk ol HMA Ad@ ek dEete] o] Fojxl M
Aol HAZ A mdel 771E A&t FHF ARl A AW ZHA o]
FirE = Qdus A9 dAsHA %= 2ol (Ciroth, 2020; Exelmans
& Van den Bulck, 2016, 2017a; Rubin, 2020; Zhu et al., 2020).

FA 7] e A FHoR Hoj=E wAlolA AET = ek dl(Strijk
stra, Beersma, Drayer, Halbesma, & Daan, 2003), ©]#3 Al|etd=
243 el A FHo R oldsts A7l Yol Zgo] He AomRE deA
Ao MEF 99e] Frk= Ao Ashel @A o] Qlti(Aeschbach et al., 2
009; Lee et al., 2019; Perlis et al, 1997). W= sz7F 710l H<b
Uetue Mg dede o w9ke s Wele Qg FHH9 E5 U
25 oudh(Wu et al, 2013; Zhao et al, 2021). 59
EWS 359 A5, ARANN Addsol =575 AT Add 597t

Eord o HAAZ AAAF] H4A ol9e] GE WAUZY JBL

.

2Rz A5 4%, A2 A T BAY Aoy 2Edx Fom
MEE Aol A wFes 5 AN gl B 2 4ol

2 E o (Ahn, 2013; Palagini, Moretto, Dell’Osso, &

et al., 2019; Wuyts et al, 2012). A A3} wkE= wbE-# o] A ZH(repetitive t
hought)®] HEjolH, F /{2 ot #HAE HAT oA G (McEvoy
& Brans, 2013; McLaughlin & Nolen-Hoeksema, 2011; Tousignant, Taylo

Carney, 2017, Rezaei

r, Suvak, & Fireman, 2019). ol&lst 7S x st FAAQA HAAE
z4d3e o o]deS 7 s (Spiegelhalder, Lombardo, & Riemann, 201
st 4w el ol go] YErdTE E3 EWES

0), T3] o] &a}A]
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AlZko]l L AdAd=E 4+ A(Cervena et al, 2014; Krystal et al, 2002).
HEol AAwdd ulg] g dis] FgA A4S 7AYo= BW
Aol 74 2 At d¥%S & 4 At (Van Egeren, Haynes, Franzen,

& Hamilton, 1983).

AN AdPFe Vsor, vt AAdPs L FHIHARLE AAG-E
ek Aol 7xste] AMzAI ‘oleks FF FHEFES Tlw

o 9e A3 (Myrick, 2015; Nauts, Kamphorst, Stut, De Ridder, & A
nderson, 2019; Pychyl & Sirois, 2016; Sirois, Kitner, & Hirsch, 2015;
AAE, 2020). W Sl v EHbrs dido= g AFolA =

AAzAe] Ve o2HA ol FojA = HFAL AddEol M B2 Ao

9 25FEAIAN ALLES FH ARESAY AHH PBS

HFFOoEA AR GF& Fuwor], Tt A4Ae] ojw ek h%so]

-

A= =4S 7Hel 2 HE oldu(gAdE, 2020). 2y HPARL
A

BES Hol: BWEF AATe A4 FEel Ean Sl

7eE Wrke A, AMEzdY Jleeol Mg Ee RlikER Ueson
At h= G olebs F3 U= YT ol A HEs T (Jeon et al,
2021). = HAAAND AdWES EA T A7F A = (self-medication) ©]
Aerd oz A AEE AATE 5 A=, 9 ¢ (sleep pres

sure)S =g ozZH Fo 57 AYAE= A7 @ 4 At (Nauts et al, 20
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ABSTRACT

Exploratory study of physiological correlates of
bedtime procrastination using electroencephalographic

spectral analysis in the clinical insomnia

Hyojin Nam
Department of Psychology
Graduate School of

Sungshin Women’s University

This study investigated physiological -characteristics of bedtime
procrastination(BP) in the clinical insomnia. Participants consisted of
insomnia with high BP(n=22), insomnia with low BP (n=25),
non-insomnia (n=20). All participants underwent one night of PSG to
examine the aspect of EEG spectral power, and spectral analysis was
conducted based on the EEG data. The difference between sleep
variables and EEG frequency bands measured by polysomnography
(PSG)between the three groups was investigated, and the results of
examining the correlation between bedtime procrastination and EEG
activity within the clinical group of insomnia are as follows.

First, in the case of the sleep onset period, the insomnia with high
BP showed higher theta relative power than the insomnia with low

BP, and the difference between other groups was not significant. In
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addition, in the insomnia clinical group, there was a positive
correlation between bedtime procrastination and the theta relative
power in the insomnia clinical group at the sleep onset period.
Bedtime procrastination has various functions such as emotional
regulation that can alleviate or avoid negative emotions or inducing
sleep through relaxation that accumulates sleep needs to make it
easier to fall asleep. In other words, the fact that theta power,
which is  helpful for sleep onset, 1is related to  bedtime
procrastination is considered to be used as a function of inducing
sleep through relaxation in the case of the insomnia clinical group.

Second, there was no significant difference between the three
groups in the NREM (non rem)sleep stage (N1, N2, and N3).

In N1 sleep, there was a positive correlation between bedtime
procrastination and the beta and gamma relative power. In N3 sleep,
the level of bedtime procrastination was positively correlated with
theta relative power and negatively correlated with the beta 2
relative power. In the case of the non-insomnia group, the level of
bedtime procrastination in N3 showed a positive correlation with the
theta relative power, and there was no other significant correlation.
The fact that bedtime procrastination is related to the low-frequency
band and the high-frequency band suggests that hyper arousal and
desire for deep sleep can coexist.

Taken together, the possibility of an important EEG aspect,
especially theta power, appeared in bedtime procrastination. This

study 1s significant in that it was the first to attempt a
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neurobiological approach to bedtime procrastination in the clinical

group of insomnia in the actual clinical field.

Keywords : bedtime procrastination, EEG, insomnia, spectral

analysis, PSG
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