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THE TFAAAL] 4G A5 dUA A, A =24 T3 22

1990; Dinges et al., 1997). @] A}3] ol A
= A=, ofgt FRAY A
o off = WAL olEd £ R 59 M & e Hy
(Bixler et al., 2005; Liu et al., 2000).

=59 Aol sl WeskA et o FoAAA Fko, A M L
W o w wholEoAE 359 Aoe FEV] A AH, £ A F(sleep
propensity) ©]th(Carskadon & Dement, 1979; Johns, 1998; Johns, 2008).

EEe R Adel AW £ AE e EF SV A, A

A Ag o=, A A 9 FH Ze] ToR QME T E5
S A¥dgd 4 AvtBixler et al, 2005 Breslau, Roth, Rosenthal, &
Andreski, 1996; Chokroverty, 1996; Ford & Kamerow, 1989; Hublin,
Kaprio, Partinen, Heikkila, & Koskenvuo, 1996, Nugent et al., 2001;
Ohayon, Caulet, Philip, Guilleminault, & Priest, 1997). o] &3 ¥} =3 =2

of A&xo] HAdokA X FFelM Ay, ALY EHS 2

i A dHE fAdee d9E 73 Ad EHTolT L U (AASM
2005). oA Y E5< ditqom AP 5 A= AYH L R oy



gt £ ool A YEtUE st Sl 7= st

Zo< Al AR Y Fas AR EAR dFEH e, ol tYE @
Boll A Zao] Abar B Ao fdle] ¥ 7] wE o]t (Connor et al, 2002;
Horne & Reyner, 1995; Maycock, 1996; Stutts, Reinfurt, Staplin, &
Rodgman, 2001). d& E°, 4 A 52 WAL E o7& Fa3
dAolr, AA=Z HAz+st Atae] 10-30%+ ES+doz wHAst v
A (Bioulac et al., 2015; Bioulac et al., 2017; Connor et al., 2002; Horne
& Reyner, 1999; Ohayon, 2012). =3 wujdf-o 22 543 45 37

oA HI = AMHES dF T 955 &3 4 ¥t (Akerstedt, 1995;

1r
N

Czeisler, Weitzman, Moore-Ede, Zimmerman, & Knauer, 1980), ¢] &= A}l

o] AYUAS HolW, AAAHE WAL F Jde FLI Qo
(Kudielka, von Kinel, Gander, & Fischer, 2004). 3¢ 3<% 4 3}3
of ZFFAY S FHea, ESeHoR 2% uwFAlL HAES

G327 f8 S SAHS= Aol T 2st(Danisman, Bilasco, Djeraba,
& Thaddadene, 2010; Durmer & Dinges, 2005, Geiger-Brown, Lee, &
Trinkoff, 2012; Landrigan, 2010; Lienhart & Maydt, 2002).

A Ees SBske 7P F2 S A =R, FuuddA
(Polysomnography, PSG), tas 4 W57l AN Multiple Sleep Latency
Test, MSLT), Z+A-#*# 3 AFH(Maintenance of Wakefulness Test, MWT),
oubsl 7F4] 7 AF(Alpha Attenuation Test, AAT) o] St vsAzE
ZIFAAHMSLT)= 98 AT F s &4 FolA dwupt g o o
=R A= AALE, 247 Ao w2 F 53] A A" H(Richardson et al.,
1978). MSLT®] Hgd JE <l

Qb w2 ol M 744 A

N

P ARAMWTE 448 §43ws
s §AF 5 AR s P

o]t} (Mitler, Gujavarty, & Browman, 1982). &35} 714 #HAHAAT)E =

fu)
i
e



&3 gourh Bde] vk A Ao 2AE E A wyewn, A
RO e Lt ge Fd E59 xS H7FEd(Stampi, Stone, &
Michimori, 1995; Torsvall & Akerstedt, 1988). o] ¢ldl = & =ZA7|S 53|
29 AHAEE FHoste T

Vigilance Task, PVT)¢} Zo] 8 &€ HAMNE &3 =5& 4

TSAY 2 AN HAHPsychomotor

o=

a2

248 By 5ol A 2y old@ Awd wrE @rh 227 WA
F3, AT wgo] wol sauol AeA A& sdE ofgeol At

(Akerstedt, Anund, Axelsson, & Kecklund, 2014).
oo tist ticte w2 A4 dF E AFoA= A7 B AFAE A}
43} (Cluydts, De Valck, Verstraeten, & Theys, 2002; Shen, Barbera, &

S FAHSE AV BuA FEAE AA 5EA B4 =

2!
=
)
2
=
S
o
o
S
2
N
dlo

5S4 #d 55 FU7kske dR

B = 22 % (Stanford Sleepiness Scale, SSS), &8 Azt Z4 &=
(Visual Analogue Scale for sleepiness, VAS), #ZdA~7} £& H=
(Karolinska Sleepiness Scale, KSS) &°] Ath. dAAddA &34 Al&3t=
SSS= 7 YAE HER 7} vt 259 AR g Jews A

=% 3rh(Hoddes,
Zarcone, Smythe, Phillips, & Dement, 1973). 2181} SSS+&= 7z} Ao 7]
A Ao dEA g nAS w3 o A ES SAH o] =
= 99 & sdEe TAH drtar ¥e M tH(Maclean, Fekken,
Saskin, & Knowles, 1992). @& A A5 ALE&EHE= £ tE 27| B2
AFEAA VASE & 2o s &8 AH7F 7148 100mm 24 9ol

B @A &2 SER MY MEe B5E 44

uf



A =7e 59 BAEE FEASEF = AL Aotk (Monk, 1989).

VASE TFAAQ Aol AAIHA o}, Fid Aol & B¢ 54 7N
Hol Rasd = vk H#S ol gtk (Monk, 1987; Monk, 1989).

w Aol gRststaat sk AHEI AT £ HE=(KSS)

© A E5 FE5 A4S A& iEEHAJT. KSSE 93 HAE A&

2 AR S50 ATt Ziese] dol, @A AAle] A 7 74t

2 MY =2 sh(Akerstedt & Gillberg, 1990). KSSo| A A1 E =

w9 ZHe EE Ago] A g4 E E53% #dEd dF5F VEs

. KSS= tdd A4 =45 S8 BIsd =g =&

At}
ANH e B Es 8139 o (Akerstedt & Gillberg, 1990; Kaida et al,

o} 7 vk o 7

2006; Putilov & Donskaya, 2013), £5° W3alo] wztst A ez LAl
th(Akerstedt & Gillberg, 1990; Kecklund & Akerstedt, 1993).

KSS+ it <5 (Axelsson, Akerstedt, Kecklund, & Lowden, 2004,
Gillberg, 1998, Harmai, Sallinen, Ranta, Mutanen, & Miiller, 2002; Ingre,
Kecklund, Akerstedt, & Kecklund, 2004; Sallinen et al.,, 2004; Sallinen et
al., 2005), A]*(Suhner, Schlagenhauf, Johnson, Tschopp, & Steffen,
1998), €7 %2 (Akerstedt, Peters, Anund, & Kecklund, 2005; Belz,
Robinson, & Casali, 2004; Horne & Baulk, 2004; Kecklund & Akerstedt,
1993; Otmani, Pebayle, Roge, & Muzet, 2005; Philip et al.,, 2005, Reyner
& Horne, 1998), 9 @ %3 (Gillberg, Kecklund, & Akerstedt, 1994;
Gillberg, Kecklund, & Akerstedt, 1996; Reyner & Horne, 1998) 53} #&
d A 2 A A0 A 2l AEE A e, syl s mdt
T (Lee, Kim, Byun, & Jang, 2017, Son, Kong, Koh, Kim, & Hirmai,
2008), ¥4 (Lee, Lee, & Chung, 2016; Lee et al., 2017), 214 52 (Jung,
Cho, & Kang, 2020) 53 ##d A7 Lokl A A& Ao 28y &
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II. o] 2% w7

o
1. &

1) 2 & (sleepiness)? A 9
# & (sleepiness) 2 "¢ &3 Ao w Fy oy, FAHA @ Fa
T Aol AT oyl tREE e ALl A

2]
S 4 E3H(Shen et al, 2006). &5 ZHA 7 9 Alolo] @A F &y

2, PTE E5S AT F o Bl of® AAH YU Buss
Aol WA E B Gt ool XA @ trHDinges, 2004; Horne &

Baulk, 2004).

g2 2y x5 93] W S F(Dement & Carskadon, 1982;
Roth, 1989), %ol & 7FsAd 9 71 o2 A= omtoi et al, 1993),
o9l 54 HIF =4 TS fF =FA AYrE FE ol FoyAu
(Broughton, 1989; Cluydts et al., 2002; Curcio, Casagrande, & Bertini,
2001; Pigeon, Sateia, & Ferguson, 2003). @A durx o g QAHE &
o] Ao 4w Aldk(sleep propensity) o2, FE7V] A2 AH & HAE
7FsAol =& AHE o ndtti(Carskadon & Dement, 1979; Johns, 1998;

Johns, 2008). °l= &% #E=std H7F =79 dsFUAdE7IAA

g
2002; Johns, 1998; Johns, 1993). 1elv} W A3 T3t dFHo]a that
449 AR 2L oldlarldl ABH Al AMe] AT

(Shen et al., 2006).
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© ™ (Bixler et al.,

14, 2001),

WEolut, Aol gl
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et al., 1997).

2001; Ohayon et al., 1997), A2l ol (Bixler et al., 2005, Breslau et al.,
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A A 71 7] & o]t (Bonnet & Arand, 2000; Stepanski, Zorick, Roehrs, &
Roth, 2000). o]el, B2 g+ &2 AWstr] &l 244 & &3 37

e ojof gttpar 2 tH(De Valck & Cluydts, 2003).
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::EMA
6:00am. 3:00 p.m. 10:00 p.m. 3:00 a.m.
a% 1. e 2820 2 (Borbély, 1982)

A4 28 7M1 WA AdHsts ez 48z Zde Johns(1998)
o] = -Z+A 489 R (four-process model)Z, 7] AAH FHO &
A5 A A 2 AAH S5y 22 PdFo FJFES FA gt
=, AAg S 78 79 dF ol A Hst A= AA H EFo
2 Q3] 59 FTol dd  Advh FH-ZHF 4890 2EL 17 29

Set U &2 U o= dAH gl oA
A &2 FREn. o] REE dAA A4 US4 FE FFAA
A W] ME 8 AAF AxsEe] 5oz Qs B, o224 744 %

FAGA, B F), AFe] JFom wARTL A
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a9 2. -4 4892 29 (Johns, 19983)

Zo2 dd A e Fag AIEAE dFE L =, ol tde &
BellA EFo] Abar B ARl @3S WA 7] wj& o]t (Connor et al,
2002; Horne & Reyner, 1995; Maycock, 1996; Stutts et al.,, 2001). &3],
T A EFS UBALE doYE Fas ddeln, & Sl H S
Al Eo] A =oha 98 A tH(Bioulac et al, 2015; Bioulac et al., 2017;
Connor et al.,, 2002; Horne & Reyner, 1999; Philip et al., 2014; Sagaspe

al., 2010). Aztst AFare] 10-30%+ S5+ do] ddolH, Foxe] F
A 2 AT Y ENE =2 ddAol HuEdt(Bioulac et al, 2015;
Ohayon, 2012). o]23F gdd o= s +dA9 =&
% A7 FAR gFEHAoH, #HEste] B2 A7 o] Fox L I
(Danisman et al., 2010; Lienhart & Maydt, 2002). A3 <o w=
&g YA =g ofyet 2] B dAEA g A 84
HE & & de &3 =42 A5 th(Kaida et al., 2006).
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A s AL £ A= T3 2<lo] 2 E (Kudielka et al., 2004), Lt

i
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A9 QR @49 dAYS Fuas) A 22 SHsE o] B
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L3t (Durmer & Dinges, 2005, Geiger-Brown et al., 2012; Landrigan,
2010).

A HAARZE YedHE 7] " A Multiple - Sleep

=
Latency Test, MSLT)2} Z+A A #H AF(Maintenance of Wakefulness Test,

g5 7] A AHMSLT)E  Richardson 5 (1978)e o & 7=l o
W, 7bg freta A 2ol Hiabolth MSLTE o=y dase
2 g9dErt 4355929 (Roth, 1989; Thorpy, Westbrook, Ferber, &
Fredrickson, 1992), 773 A& dido =z AAld AFolA =& HA-

A A AFHEE B A (Zwyghuizen-Doorenbos, Roehrs, Schaefer, &

Roth, 1988). ¥ Al: #ulg AW 5 = 4L Hdad B4z
Sof, of g Wk AUl flelA) ol A Avi we Pu A FAse
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S dEFE T Y 9 9L ARE Hriskzl fE AEEAeH
(Terzano, Rossi, Palomba, Smerieri, & Parrino, 2003), 55 A Aoz
A4 Eedw. Fd 9 FA4 HAE ZA AAEEE #HA
(psychomotor task)®} <A #A](cognitive task) 5= FEIW, 15 &
=3 #EE ATl THE Bol AEHE HAe AAeEAd AA
(Psychomotor Vigilance Task, PVT)o|th. PVT+ A &4 Fo8S ZA3
o OHESAIZE F 0/ 55 A AXE 83 (Dinges & Powell, 1985;
Doran, Van Dongen, & Dinges, 2001; Lim & Dinges, 2008). 3 3%
W7tk AAES AR 22 Uil SAES v RS bggd 89 F
HA AR Bt &7, 88 W ol i ®= dF e e T T

o]l &A%t (Horne, Anderson, & Wilkinson, 1983; Naitoh, 1983; Van

bl
=)

v

Dongen et al., 2004).

e} Zol AAE vId YA e Ees S
Moz Az ¢l o} (Carskadon & Dement, 1982), Zx}7F HAF 1 #HA
2wl go] wol Erkiz 3AI7F EA 3} (Akerstedt et al, 2014). ©]
E55 HUtslor ste @R 22 @4 AFelA ALelr] olHoeE @A

[l

o
off

be 1 g

>
e

O

2) A7 wnA AR

AN

M

N

A7) RaA AEXE AA A7 v S dWolA AAAoeln, Az 5

of ztaste] Aeld PR Abgel §olsith: el UArhCluydes et

al., 2002; Shen et al., 2006). &&°] A7) B2 HAEA e AA 54 #4
% o (trait sleepiness) Zi-A 9} A H] ¥ S (state sleepiness) Hi-A| =
wET WA, 54 #H E58 E55 714 5402 FeH, AEHA

olal ¥shA &v 8dox AAF). o= JNlelAl vl A kA o]a A
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00
ol
oln
N

H

Nfo
W

—_
o

Ho
Np

froul

L84

3o} (Curcio et al,,

o]

2001).

olp
o
¥
R
7o

il

bl

l:ﬂ—z:;_
2] 1t 2ol A

=+ Johns(1991)¢] 74

el
ol
ojn
Mo
)
=l
7o

-

7}
1

T

[

3

-
o

o

3

FA A

°©

N &

-

L o]t} (Johns, 1992; Johns, 1994).

B33l = 9lvh. ESS

A (Epworth Sleepiness Scale, ESS) &

3

5

S

(2011)°l

=N
o

Cho
HE

¢
i

Ko
™
g

o
~
N

o
ﬁo

—_—

ro

.AO

H, el 114 ]

—_
fite)

olp
N
e
!

N_.o

il

)

o ZGHl

=
=

!

of] A
o] t}H(Cluydts et al., 2002; Shen et al., 2006). =3+ &

=
o

A

)

4 AMzkol &

A}
2]

~

[}

=2}
H

g a9k gl

-

+

0

% (Visual Analogue

3

Dz
&S

& (Karolinska Sleepiness

Z_]

-

=z 0o

(1973)ell <

R=2
[}

Hoddes
- ']5 -

1

T

Z=(SSS)

J

pas
=S

o] 3t

KeN
=]

=N

A th(Akerstedt et al., 2014).
[e)

=

B3
=

40]
=

S
=t

<t

=
Bl

(Stanford Sleepiness Scale, SSS), &< A4 <4
el

Scale for sleepiness, VAS), /1 &d 27}

Scale, KSS)

-
o



=]

k!
t}. SSS

il

-
9

T

p 84

=4 Z=7°lth. SSS

1

H 71ssta e, a4 £+

°

g 7hd 242l A5

-
T

3}

I3

g

S o =
= =2 T

3

S
&

e

th=

o

0

Nr
=

1
o
)

ojn

M
)

i

o] 9lth(Hoddes et al., 1973).

12, SSSell Al AT

;Ot

3L
T

HiE ¥

= o
=

1

A /ES ol T

[e)

T

b ool $SS

hus
RIS

HH
R

A3}, SSSe =%

1

0]
yul

TS HAR
o} 8938 H v (Maclean et al., 1992).

&, i A/a =, A

== AR A7 HAH(Avni et al,

=

X0

1w
w7

=y
!

n-

I
B

!

100mm
& Bertini,

0] =
R

7] A =] o]

Monk(1989)°] ]
A (Casagrande, Violani, Curcio,

.

R

(VAS)

|
a-

=
s

Al Aol =

9] ol

2006).
21 A

S

H
)

ox

¢

_ﬂoe

vzl

N

—~
fite)

T-o] ™ (Akerstedt & Gillberg, 1990), ™ &3k A]

]

®
~N

3 A=

3

=

3

Pz
&S

=

R

Aol A o

A g E e

T
a

il

o8

< Wrolgkoh(Monk, 1987; Monk 1989).

oo = 7] R AFA ] 7

.ZTI
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ge 571 2 ke & JFE w=vheE Holh oo Ayd Z=Fo] H
FolAl= ARE] HAA =59 FE5 YHlsk=

o] X th(Akerstedt et al., 2014).

BT A Edst st st KSSE  Akerstedt®t Gillberg(1990) 9]

osf FHA =5 FAHS] A& JIEE AEA ol KSS+ 9% H=

ek FEA 7ol AA o o], BE AbEo]l A

e 43t 4 9t KSS+= &89 wWsle] uzdk

=
Arz ded gov Aojals A Frb R % F Ae] W w

s A7) Eara AA

A b 9 dese] Wwst 269w, HHA Luinte] avl B9l
vt e FoA £ 4= VASS KSS 3F B 4#e Fi) &
H g7l g on KSS d4 Wl wel 3 PVT, VAS Sl

2ol 7b = Wel 24 Ag Heldd wE A AR 5SS s
(Akerstedt & Gillberg, 1990; Kaida et al., 2006; Putilov & Donskaya,
2013).

KSS+= o5 (Axelsson et al, 2004; Gillberg, 1998; Hiarma et al.,
2002; Ingre et al., 2004; Sallinen et al., 2004; Sallinen et al., 2005), &
52 (Akerstedt et al., 2005; Belz et al, 2004; Horne & Baulk, 2004;
Kecklund & Akerstedt, 1993; Otmani et al., 2005; Philip et al., 2005;
Reyner & Horne, 1998) T3 #HH A+ % dAAH A
(Soderstrom, Ekstedt, Akerstedt, Nilsson, & Axelsson, 2004; Schwartz,

_']7_



2005), £ AHFA FAHITGL LHA Ao FEPUFHINE E5S
=435zl 98 wWet®El KSSE AF&sta oy (Jeong, Yu, Lee, & Lee,
2019; Jung et al., 2020, Lee et al., 2016; Lee et al., 2017, Son et al,
2008), B} F8t= o] FolA A fdrh. fj=mol® AdE HdEAE AFEE W

= WY 2 g9t dAEojol s, ol Ve HE onst gnE
FASEA ZAs LA s vhE A=A FL BFeA FHsEA A
T A wrgof 3}7] W o] th(Sperber, 2004). E}Z3 HA gL ELE

AgeE A, AT WA B9 2 974 Bgne 93¢ A 5 9

(o) = - -
O, F, d5 o] #EE pE4de 9358 5 odlow, A%E AwsE z

283} t}(Zagheri & Yaghmaei, 2006).

o] B eTolNE WEEAS B =4 Adel o KSS A Wl
2L AFEE Ik, Ay =90 #EAAS dFst dF=3 K
Elsl s @k @A) KSSE Yol (Kaida et al, 2006)% E3 o
ow, Qust KSSel A4 WEAA @ 4ed =¥ W W pvTs

BAAS W AEe BYES Fusr B ATAE T5L 24
?_

A r izl sk, KSSe Ao mE A A Axe 5% A st
oA gk, gk B SAS F3 Al Wt mE &5 WstE KSS
7 Wzksk A SAs=A gletaal sh, wpAEto 2 KSS¢F ¥ o] i
Ao ts] g oz AwKr A sl

_']8_



III. A5 A

¥ oATE £9¢ 4% @39 KSSY AHES BYEE gFem
e

g 3 gy KSSoF &ubuh it dadaAs

A7 FAl 1 B KSSE A%} ojul w7

-1 @39 KSSe A9 Ul 49e ojw @7}

A A 2. =2 KSSE gHIE7F o sk

2-1. 3t KSS9F ~®l¥ = 8 HE(SSS)Y 4 gYes
o] g 3+ 7}2
-2. 3= KSSe Y ArE & AEd FHzE ]

< BeEs ouil?

Do

oK

2-3 WTd KSSHTol weh TRE AW 1 FAgRI) o Aol s
£ 3E BEEE owar?

AT BA 3. T KSSS bz folma e mol=?
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IV.

w3}

A,

A 9] & a2z} 3}

=i}
=

A 2
A ghol

o
S|
A

=

1o

Aol A

A A
AR, bt

[e)

=

)

KE

I
fins

9

o}
2 gk

o] Aol
b
AL @A

=

A= w204 -70A]
ul A o

Aloll = A

a7 o
5

T
olo
T

WA A

ox
—_
file)

~H

i

7o) 2}

Questionnaire,

&l Horne®} Ostberg(1976)7} 7N

(Morningness-Eveningness
[e)

Q%7 fdL B 9

Fol <)

=

s

O
RS

MEQ)
1

(2)

16-417 %

Mol 166870,

EE

No

ot

0]
AR

T4 5 of
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(3) ME=H 27 £8 H &= (Karolinska Sleepiness Scale, KSS)
BoApoa gwsetax = AEAe KSS HAEE  Akerstedto}
Gillberg(1990)7F +#4 &5& SAst7] & /g dFA oltk. KSS+

ddHER d4 E5 AxEE 1932 AUy At =eaE dA

& et KSS Aol wet 5-670 Jdom st o 1 zolE
stk 1 A¥ KSS7F 3, 4, 5-<0 b 83 FJwtelA E53 #
Ae A xe zol7b freofuskAl YERS L (Kaida et al., 2006), Putilov &
Donskaya(2013) oA+ 1-38 Haa 6, 7, 898 e ke Ao]7}
Fou Al UEtgt o]E EdE2 2 AFdAE 58S VToR st =

e 7o £ PYUKSS>H)H e FE L BE FF A EHKSS

o

N
il
o

(4) 2 ¥= £ ZH X (Stanford Sleepiness Scale, SSS)
A4 E25S 437 98 Hoddes 5(1973)0] 7/t ~dH¥X= 2

2 @A AR = =

Y
Lot AN
et
>
ofo
QL
i
£
re
D
k1
rlr
AV
e
2
o
lo

go #2179 5D JAIG 57 2o A4 £ FEo)

2) A=A =
(1) okzt =g A AL (Polysomnography, PSG)

2 AN E59 Y AEE B F A FEAET] R 7E FH

T5 S48 A FHGLAAE A FHGAAAE A

Fol ety A9, hdx, 8§ 3 b

ERE, AR, 44, 2Eol § BFH YANEES gAse] 5

ol

Gl

rE

r

[*]

iy

=
<]

AU
ry
rN
ki
fols
il
)
4

L)

A

) 1l

k>



oA TH 24 9 U T 44 AEE A B AFdAE
Embla N 7000 7] (Medcare-Embla, Reykjavik, Iceland)S ©]-&3}% <
FHe dAe A HE FAHS A 6xde HIF(C3-A2, C4-Al,

F3-A2, F4-Al, O1-A2, O2-A1)¢} 4212 2] <FA 9] % (electro-oculogram), 1

M
==
A

’

HE S o]&sldt. Frtygor wukal A=A 7] (pulse oximetry)E ©| 83}

of AXET LA AAEHEE SHAL, A AR ZIo] FEE

Nep AAE 2 HYes J8sel £9 F AFgu AAE Hoteid
=5

o].a =

=

)

Adojz FHGYAHA H7FE= American Academy of Sleep
Medicine Manualdl w2} 5390w, F FHAH(Total Sleep Time,
TST), <SHZAE7](Sleep Onset Latency, SOL), <& &4 (Sleep
Efficiency, SE), 4™ % ZtA A1 7H(Wake After Sleep Onset, WASO) &=

AESAT. e U Axs % 19 2o

_22_



4] W& 2 EH
. Fe =71 A3 B
Light off A (2%)
Sleep Onset Latency A% % 2AAz2 A==
(SOL) g 7k2 A& Al ZE
Wake After Sleep AT T dojd w7
Onset (WASO) Tkl Aol &= AlZE

Stage R latency

Time in each stage zF =i wA o 77k

Zell A 7o

Light on 2o 7 A (HE)

Total Sleep Time

(TST)
Total Recording Time 25 ol A . .
(TRT) AE AR 2] Al 7h Light off Light on
FH a284
| ffici T FHAS y 1
Sleep Efficiency (SE) 2 2 7to (TST / TRT) X 100
U k)
Percent of TST ZF FHAIEA gigk 7} (Time in each stage
in each stage T A v & / TST) X 100

(2) ¥ 3} (Electroencephalogram, EEG)

AT Az Aol ofzt FAGAGANA ASHE NS BE H3E4
om, olF Tl Lol HIH}E T ol &stATt 62 W= 10-20
@A A= vl X ¥ (Harner & Sannit, 1974)e] @&} C3, C4, F3, F4, 01, 02

of WAsgvh Hs= wme @E glol A% ZgHgor, Ers

_23_



=

=g5glon, KSS A4 A &g = Audd =47 587e] His

=l AFEsklth 0.3-30Hz 5343 (bandpass) &2 FAH 35 HA
o 2H (digital filtering) 8k L, & Aol ARER =9 el 3
T 714 (average reference)= w41 Al A-7]+H (re-reference) & 74

sttt " Hu= dlEA(epoch)E 222 AHAASAom oEAE
(artifacts) & A Ast= dAg A8 AAHY. o|F Fa55 Atetr] 9@l
~HAEZ EX(spectrum analysis)= AAston B AJFo|e= s F
g o] W3 (Fast Fourier Transform)< AF-&3ke] Ao 9+ 9] (Absolute Power)
s Axskde. F34 g9 @ER(Delta, 0.5-3.9Hz), A EHTheta,
4-79Hz), &3} (Alpha, 8-13.9Hz), HlEH(Beta, 14-30Hz)Z T3} o™, ©
T E5% ddAo] & duuE B4 o] 83 tH(Stampi et al., 1995;
Torsvall & Akerstedt, 1988). &3 <utste] AHAS 43 Aol A
= &5 F5F 9900DAA Aozl HaE FAo FE 0|8k 0w (L
Lee, & Chung, 2015; Lin et al., 2014; Zhang et al., 2017, Zhang et al,
2016), o9l 5 T4 F(C3) H FHSF AF FAEANA Lo o
Ws  BXo o] &3t H(Cajochen, Brunner, Kriuchi, Graw, &

Wirz-Justice, 2000; Cajochen et al., 1996; Camfferman, Moseley, Gertz,
Pettet, & Jensen, 2017, Kaida et al., 2006; Marzano et al., 2007, Putilov
& Donskaya, 2013). °o]d £ dAFdA= 5 5 9001, =5 A4
FACI) R HSF AF FGEIANA Lol H3E 240l ol &3kt
a1 #4& 98] Matlab R2021b(The Mathworks, Inc., USA)E A}-&31% 2
W, dAde B ~#ER £42 EEGLABS o] &34 th(Delorme &

a9

£

Ol

Makeig, 2004).
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I (McGraw &

PN
T

%00

TOO+62

var(r,;)

var (ro ¢> + var (eﬁ)

cc

<FAgd W A#JACC)>

Wong, 1996; Shrout & Fleiss, 1979; Weir, 2005).
zm(rol-)

<

R

WA, B%F KSSO)

KSS¢} ~®x =

S HE(SSS)3He] Pearson g3

N

$13] Mann-Whitney

Aol & ol R 7|

T

°
pad

et
oAAA, 2

9

Al

Al
=2

—_
fite)

oF

=

=% KSS¢

i

0
yal

’

57

<

T

¥

yt3} 7Fe] Pearson

o A 2

=
=

R4

@ KSSeb ¥ A}

24

Al
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81.5%(n

H] & 2
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Ay A
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H% (%)

40.52 (7.68)

O
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44

22 (81.5)
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2. 34 A A @& KSS H59 s
, 2 &8 A KSS s ¥ 5ol AAEAT FAHe R A
o] 9l Ajzto]l E7FESE KSS HF7F Asaadon, 2446 7 2o

de FHE o] F (7000 FAHsAS W o+ A(24:00)0 1

52
Rl

<
2
5 [e) & =~
ERE R L N

g%—ll . * k&%

16:00 1800  20:00  22:00 0:00 7:00
2] 7

—

a% 5. 54 A & KSS A5 #Wskn=27)

54 AlAe & KSS "o wssE glsty] fa RS54 A
S AAEAT. WA, drESA EAREA Y] 7R A P8 HAS ¢
wj3ko] (W=.23, £°=35.11, p<.01), Greenhouse-Geisser & % &3&}o] 4 <&
AAstA T 1 Ay, FA A -H wep KSS A feojng zkolrt Q=
Aoz e THAG130)-2954, p<.001, 72=53]. FAHOZ 2o uw, 20
Al S48 A4 18A1d A4 Y HaHt =301 (p<.001), 24419 =
BE HAae 2249 549 HAFEd =dv(p<0s). =3 HH & 549

KSS #A5E 4 gt

™
>,

4 Z4d KSSel s fovid paE

te

_29_



(p<.001). ©rE, 16419k 184 2L 20A]¢F 22410l A HA59 Aol= 9

) skA ekt (p=ns). TAA QD £A A= F 30 A AU

& 354 AAd & KSS A5 #kol (n=27)

M SD F Bonferroni
16:00(1) 3.30 0.27
18:00(2) 3.74 0.23
: . 2 AT
s
24:00(5) 715 0.33
7:00(6) 4.78 0.30

w3k p< 001

3. st KSS9 A=
1) =gk KSSe| FJok ) A3

ik KSSol 2 es AFstr] 98 Ja W A #45 AA sk
B4 Ay KSSe ICCE 42302 el tH(E 4

g
of e AR, 1] ARAESEE AN £ Jdu BT ANHOE

KSS A23

KSS: Karolinska Sleepiness Scale
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S AASAY. 2 A3 stk KSSeF SSS el foju| s A A g
7V FEEH QA G (=775, p<.0l; ¥ 5)

KSS SSS
KSS 1
SSS 15 1
M 3.30 2.26
SD 1.41 0.53

#x p< .01, KSS: Karolinska Sleepiness Scale, SSS: Stanford Sleepiness
Scale

2) #3% KSSe #E HYE
(1) =3 KSS9h 4
FI KSSO FE BYEE A3/ A AF A A KSss

A<
T
H2HE7] 29l Pearson &S AAISHA

_3']_



(n=27)

H
o

g}

N
Mo

o)

)

%

i

7](SOL)

T
~H
B
{+

T

Gl

KSS_# A

A

KSS_# A

—. 4883

71(SOL)

r
~H
B
+

)

5.52
4.60

7.15
1.70

SD
#x p<.01, KSS: Karolinska Sleepiness Scale

g Aol wek, KSS 53l& 7o R

)

NF

—_
0

s AHn7 9
=3

Aol

7}

N

Aoz e THZ=-1.984,

1} O
N

5

HA

S

o]

p=.05).

22!

p-value

a
~H
o)
M
o)
HH

SD
5.99

SD

2.713

05

-1.984

8.14
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KSSe} daule] ddaAdS AHR7] $s] KSSe9F KSS 24 A
SA¥ &z duas EAol o] &kt ool 204, 2241, 2440 A
d KSSeoF &zt Ao o] &AW, Hu A T e[t A 3
el delHE AlQstar F 7870 H 3 dHolE7F AFEH It olw KSS
B s AbEste] 245 HAAs T

E3 4 Aol wE KSS 9 gutmte] Aol Ha(a) 1o #HEAdS
A H 2} 204 9F 22A], 22A19F 24419 S ® KSSeoF &3tube] xko] A

1) g3k KSSoF ¢uhaho] A4
S KSSeF 2ubyt 7ho] #dAAS Ay 9s) KSSe 3719 949
ol Z8% ¢3t (k9] Pearson A#HiAS AAeAT. 1 AR, =

sseb = 3
5

41}«

T 490D, #F5 A5 GHEFE3), #5 T F9CI)elA
dupat ko] fFojugk Aol dEHA kv (Z r=.139, p=.489;
r=.320, p=.103; r=018, p=.929; & 8).

.7;2
1
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3 8. =y KSS¢F &utst 7he] AaE A (n=27)

KSS a(O1) a(F3) a(C3)
KSS 1
a(O1) 139 1
a(F3) 320 16033 1
a(C3) 018 8673 2T 1
M 6.20 59.95 5.36 2.62
SD 1.35 3.12 2.85 1.67

#x p<.01, KSS: Karolinska Sleepiness Scale

2) KSS % ¢33 zo] A4 (ad) 1+ FHEH

KSSel #fo] A9t dupu ko] 3H] Pearson A¥iEA S AASHAT
A ARE 3E 99 AAsEE e, KSS 2l
outul Zpo] zFol fojmg Aol #HFEA kvh(Z r=113, p=.582;
r=.117, p=.571; r=.040, p=.848).

39 =t KSS 3 dubuke] zpo] A 7F AdE 4 (n=26)

d (KSS) d (Ola) d (F3a) d (C3a)
d (KSS) 1
d (Ola) 113 1
d (F3a) 117 733w 1
d (C3a) 040 424 5965 1
M 091 -0.11 -0.29 -0.24
SD 1.01 1.16 1.43 0.92

xx pl 01, * p <.05, KSS: Karolinska Sleepiness Scale
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ol Slva dEA e 53], kA dutst S H HQHA
gyt Aot 59 S7F e #HAAo] dFH A (Horne & Baulk,
2004; Kecklund & Akerstedt, 1993; Otmani et al, 2005; Stampi et al.,
1995; Strijkstra, Beersma, Drayer, Halbesma, & Daan, 2003; Torsvall &

Akerstedt, 1988). t}gh Uyjul= @@ A3 23 AZ4AH 2= Hz7t 2

T3 Ao dupyte] AV wAlslEY o= Yyl xkk(alpha blocking)’
Aoz de A Advi(Berger, 1930, 1932; Niedermeyer, 1997). 53
AAZAA A= w23 4ov o] #A[AAgdS WEl dd dFe mEd
AN A5 Alg Al A9 G3a7t F2335 dHelA SAE vt

g ¥t (Reeves et al, 1985; Simons,

32

Detenber, Cuthbert, Schwartz, & Reiss, 2003; Smith & Gevins, 2004,
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HAHAAT) 2 AHE=H 27} £8 7 AH(Karolinska Drowsiness Test, KDT)
¥ 22 AYstd AAES AMESe] 53 dua o] AARAE
w3 o} (Akerstedt & Gillberg, 1990; Kaida et al, 2006; Putilov &
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ABSTRACT

Validation of Korean version of

Karolinska Sleepiness Scale

Sujin Lee
Department of Psychology
Graduate School of

Sungshin University

This study aimed to validate the Karolinska Sleepiness Scale (KSS) for
adults aged between 20 and 70 and to explore the relationship between
KSS and alpha power. For this purpose, all participants completed KSS,
Stanford  Sleepiness  Scale (SSS), polysomnography (PSG) and
electroencephalogram (EEG). Twenty-seven individuals (mean age 40.5 *
7.7, 81.5% male) participated in the study. First, the differences in KSS
score depending on the measurement time was confirmed. The KSS score
increased as the waking time increased and showed the highest score
before bedtime. As a result of examining the difference in KSS score
through repeated measurement analysis of variance, it was confirmed that
the change in KSS score was significant at a specific point in time.
Intra-Class Correlation (ICC) was evaluated for the total sample. As a

result, ICC was .423 which was an acceptable level of reliability. The KSS
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was verified for convergent validity by correlating KSS with Stanford
Sleepiness Scale (r=.775, p<.01). For concurrent validity, the correlation
between the KSS score and sleep onset latency from polysomnography
was —.488, indicating a significantly negative correlation (p<.05). Also, a
group comparison was conducted to verify the concurrent validity and
examine the difference in objective measurement. As a result, the sleep
onset latency (SOL) was shorter in the group with a high level of
sleepiness (KSS>5). As a result of the relationship between KSS and
alpha power from electroencephalogram was not significant. In addition, the
difference score between the measurement time points of KSS and alpha
power obtained through three repeated measurements was calculated, and
there was no significant correlation between the KSS score difference and
alpha power difference. The above results indicate that the KSS can be a
reliable and valid measure of sleepiness through further research in the
future, and the KSS is sensitive tool to measure changes in sleepiness.
Based on the above results, we discussed the implications and limitations

of the study.

Keyword: sleepiness, polysomnography, electroencephalogram, sleep onset

latency, alpha power
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