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o] 2~ X =(esports: electronic sports)= #FFE°] He dolA, == 94
SAE FMA Adely "Hol vige A AFE APt AELE F3

rL
e
[
i_r“

o] ~x = AFE dAE=vHRailsback & Caporusso, 2019). 2016

AFHY L2 2T FT, W4 FT, ofo| 28], FFYE
A =z

A8 st FAo|th 2018 oAt

TEZF 12E 93t 5 4AHEY 2 = A% du. tEo,

20189 FTHAFAA AR WK FEFRAASN TR o] r(o] 2E2

2 7tF9 ¢ Jd=AWillimezik, 2019; Parry, 2019; Holden, Kaburakis, &
Rodenberg, 2017), AlQ 3} o] A~xX =9l HA 2 H&FStroh, 2019 == A Y
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I 7lse #EAd T =S FAHWest et al., 2018; Stanmore et
al., 2017; Shams et al, 2015). Wl = ol = AFEo A& A%
FEl ol Ui AFEH AFE 20060 JyH A7V FLSFAH A,
A4, 9, 20060, i Ao Z=AA A mE o]~

80%7F 3t 10A1%F o] AY THE I3, 63%] AFEL o)2=x

1=
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THS dRbA] AAFER ofyze} A, AAM AT FFES = 7 3

of(Zohar, Tzischinsky, Epstein, & Lavie, 2005; Minkel et al., 2012) o] =3

= Hese A7 Fas AAAZ WP B v & 4 9
WA, S BARAME o] 2E2 H4Ul A71E AL 0 DL AA

7

off

o H3lE AT & Y. o)|Ax = AFU) 2 AAES Y
EH3] Q5= AA7|Fo] A} A AFEL o|x2x = AFEo] dut
o ¢ e z
(Colzato et al.,, 2012), o #H3 < A (Bavelier et al.,, 2012, Cain et al.

x|
r]

ro
il
b
>
rr
rO
A
off
)
it
Lo
i
fo
oX
filo
)
>
)
k]
%0
o
=
[
of

2
s
N
12



2014), Al&7+# 719 ¥ Blacker & Curby, 2013), AlZ+# o 714 (Green &
Bavelier, 2007)5 <& AAlsta Atk Azt Fogat AlZbE 2H¢7] <o)
Z 23t A F(Cain, Prinzmetal, Shimamura, & Landau, 2014; Castel,
Pratt, & Drummond, 2005; Green and Bavelier, 2003)E2 o]~x = X<
o Fo|gg Agridel A7 FRdsEA WHI FHo] AeS AAETH.
o)Xz HAFEdA LFHE olgF AT S FHA LDHIF #HHE
A THAlhola and Polo-Kantola, 2007). F®o] REZ£3 AFEL AA| 759
ek DA BAFA AXES AFs(Pilcher & Huffcutt, 1996), 4= ¥-e(sleep

sEx A5E AY FP) AYHA A5 &Y

oL

deprivation)&- o]

2~
719, Nad&ss9

L FEA 2 ANAH S RAH 9P F= 3

o2 ¥ tH(Fullagar et al., 2015).

gel=g gt o £4, Dinges S(Dinges et al.,
1997 dFd & W 6/ S 2 AT FAR A2, £33 2

UEG &S Basdth = & dFdA
= ALdS0] ol BEHeAY Ao BRuls ARto]l BolAl= Ao
&3 BE& FUMAZXY L AQbst=dl(Babson, Trainor, Feldner, &
Blumenthal, 2010), @2 o]Ax = HAFEo Yo7l ofd AL 1HT o
olrxz = HARAAAE U AA HL&L 4 AHBonnar, Lee, Gradisar, &
Suh (2019). °lds A= ZIEFHZE A71gd m A= 37 (Beedie,
Terry, & Lane, 2000)¢} o]xx =29 F& AZl&(Hassan, 2018)& 1T

o|axzol AR HSH AT RES) wRel, FHoE He
AEed ATl FHE AEAY 2¥z FeAoH LEUFSS Gao
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(Taylor, 2012). o] 23z =9} HAFHQ X =09 A4 Q4AF BT F
29 dAFNME F O o2xx=9 FFHE A A(competition), =E&EA
(inclusivity), # Z(concentration), ¥|¥Z&  A}al(critical thinking),
(dedication), << (practice), AlAZ 5 ¥ (physical ability), #5¢ o

(audience engagement) 183 &2 F#(continuous training)® 971A =

AT e AE 1ty (actigraphy) 2 &8sl SF5AFEC F FHAZL
(Total Sleep Time : TST)olA &= EHEQIF zko] 7} Gl L ] of o

£ AlZH(Time In Bed : TIB)®} £A%}E7](Sleep Onset Latency : SOL)7}
O Aol FHASAHOl dWieldl W © wou HiHthLeeder,
=< 471 W@
2E# 2, FEAN FoE Qs FRFEIVF oA, FH AEA ]
Hold 4 duteEd, A9, 2014). 53] A7E dF AHAME 66%
of AeEo] ool AgEt o 48 dojuAY FE olFd AF A=
5 4w Aol ywH(Erlacher, Ehrlenspiel, Adegbesan, & EI-Din,

Glaister, Pizzoferro, Dawson, & Pedlar, 2012). &%4l

i

2011). o]} #o] <w Hl(sleep debt)e] FHFH W WA Z FHFEFo] LAY
g F e, FE FHEEd o JAAF, AAH &4 {FitE &5
I A g€ & AFgstE 5@ 95) s HE 5T Vles TLE



St %oA o 2 Aoz BRyuEt(Fullagar et al, 2015, Halson,
2013; Reilly, & Edwards, 2007).

TEATEY FHEFOE s WA, A4, 719, gAEAR Fol
B F&S wri=thFullagar et al, 2015). 21A %, AR E4& o
3 FRAgNA WEA IEST] YA d¥E AlA dFEH= HA
AAZEQ] 7T-9AFRT © ®e 9~10AIZte] FedithE AUd= U
(Calder, 2002; Mah et al., 2011). 2= E3}

AAE olFoly AR AE, &g, ¥4 24
SAES ol Hsrl wWwed FHANE AIs= A9 WwEH

(Erlacher et al.,2011; Silva et al., 2012). o]& 3 EAEo] gt tigo =

ATAEL SFATFES A NAES MLt axpdo dis] Bt
Hom, ‘FHAFI FFsleep extension and napping)’ , ‘FHYA
(sleep hygiene)’ , ‘&% & 3] &% ZH(post-exercise recovery strategies)’

I e FHMA zZ2 g s A¢stx 9 th(Bonnar, Bartel,
Kakoschke & Lang, 2018).
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)& 7

7h ol &z oot £F

2012d AAFHE olz2x= IFol| BT WE A2z o] 23

t
[N

£
AFRZe #E HE A2x AlZe BE Ad=S WAE st AR
AtgE el 71&E B sFE AT 47 2 U FFeE gosit
U olxx = d3] FH o2z =i = o, Fo, F4H A

of weh The ) ol o] ~x2E AoSATHETEAZAE, 2015).

jule

ez AR AAS vlsk A THEA o R 5 dAabEl §
1.899 4 73 ol A 73*@-‘% F34d 59 {A4E EFE Xé’?lz—q., AlLA
88 g8t SHE AFE AA7tE =

O}H
tlo
o
o
il

2. =99 A9

3.42° 49

o] Axx == gy gtel A A]ZFSke] First Person Shooter(FPS), Real Time
Strategy(RTS), Multiplayer Online Battle Arena(MOBA) &¢& A =Z oA A

_8_



A A A 21715 dAHTaylor 2012; Wagner, 2006; Newzoo, 2017). FPS&=
AR FE AYZY AMYEHY AR FHIH HE FH S EA
712 FAstE AY 2R, Aol FHolo] Wi oA T &S
AL g2 AAe 2 4 v RTSE A Adsgnr, 49 gat

W ege Adse dAAseE ZHoR s A% Aol MOBAE

Jo

ol = Ao AYE E7E gukd Atoldle H JHA Aol Eo] S
Tt(Ma et al, 2013). o]2=2x = HFEL AY]2E2)S APoR AT
At AolHEL &34 AHE A ALES F+Ma, Wu, & Wu, 2013).
AFAE wep o]~z =9l Aoy a4 Aol7t e, Wagner(2006)

“AtgEo] AHY} &% 7

rr

i
flo
iie]
oo
oh
£
ox
2
iy
b
rlr
>
é
2
off
1
i

Al AFE = ks @4~ olgta st o, “ZAHFHQ FA St = H
g AlY AES 93 223 &o” gax AHoJdAh(Whalen, 2013).
SAY, ol]Ax 2= HUL AYL 7Hlow = god Az &

U olax = A9 aH A HFsdd

Olx2x = AFeE FUS AL A & F e FAH AdaUdES 2ol
7FA 1 ¢lth. Bonnar $(2019)& W3 #AHI o)l Axx Ao A FH
s 7HQ A FH(caffeine use), 3| AH7E 2d Alzp A -L(air

travel), 47| 7%t T4 4™ & A (pre-competition and competition nights),

_9_



239y EYoz I3 opgte F:x=Z(evening use of light emitting
devices), SHAol(sleep disorder), 7ZA718 FHL 3 IFE A&
(performance-enhancing substances), 71EF 9@ 821 & 77FAZ A AR
t}(Bonnar, Castine, Kakoschke & Sharp, 2019). °]& Xt} FAHo=Z 4k

WaY g 2

(D 74#1 1 44 # (Caffeine use)

7hE e AR S S/ 9 E45tE fFESY FEE 9 w7A
st Wl © Z4Fd (methylxanthine)A] &g&EolthH(HAEE ¢, 2006). ©o]= gt
° Tz FHo Ao dUA 859 FHE 7
S o] g3tx YrHGrgic, Trexler & Lazinica, 2018). =W 3 zZtAd & AA S}

= F 82 F YU H A H(sleep pressure) o2, o= old =
Z718te] Eolx A @thRoth & Roehrs, 2000). 74| Q1S = ANAA=Z
r2l(adenosine) & Aol st zka ofr:Aile] oA &3
=2 3o 2R (Nehlig A, Daval & Debry, 1992) Htg o] o Z7181A
%A st= &37F dok(Radulovacki, Virus, Djuricic-Nedelson, & Green,
1984). ol= €3] EWHZFoIU U A A=z gyt gd 9,
Aol 74l FAE FH A4S Ho

s Aoz yerythDel Coso, Muiioz , & Jesus, 2011).
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wetA AEELS AlgHola AdA 7HH] AES T FHHJdo =R
H dS F e ZHS SUgstar oo s HA= ITF= H4F
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712 [l Aate (et lagle A PsHA HH, ols +H adOo R o]
2 4 Ao+ (Roberts, Teo, & Warmington, 2018). F2 F3t7 &5, 7]E
A glog Q8] &FEr] WelAe] FHY F E=J AeE JhsA
o] = t}(Lastella, Roach, & Sargent, 2018). o] & <13 FHo| ojH RS &
SAFEY FPS AFAIE AoE RBaEtH(Waterhouse et al,
2002; Lemmer et al., 2002).

3 471 71z F9 SHEASleep during pre-competition and
competition nights)

2o Wigt Aol o5t A7) 7 T EAFEY £ AH
| G840 Ay, ZZE E(cortisoDe] F71et wAAAA L HEA3S
of 22 QA 8lsc HAF AdAdS FEIH

il
Warmington, 2018). &5 9 AYE LFTHFES Yo E 7
],

L

o
&
~
re
R R TR

[
.
f
A
S
CJJ
OO
IO
N
3
_{
fo
0,
o
32
o

(Leis & Wendeborn, 2019)¢] ZA3a= o]~

E =
A FRRAE AVT 5 dvhe bS] 2AY B
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4) =348 BHo=z A3 okzte] F:=Z(Evening use of light emitting

< dgkx4l(melanopsin)& st &= W 417 A A E(retinal ganglion
cells)7} A A3l T@34(460~480nm)oll 714 W zkslr] w & o]t (Cajochen
et al., 2005, Lockley, Brainard, & Czeisler, 2003; Brainard et al.,, 2001;
Thapan, Arendt, & Skene, 2001). o]~ = AFEL dF HF 1243 9]
; I, F8S Falsts PC ZUEH Y AP A5, o

SRl vAE Gl W@ FrHH AT Bashek

O>4
Fof
i
flo
ol

re
o
=
o
ke
e
o

old
b

=2
o
ret
off
ot
ftlo
>
@
2
I
kr
4
;

2
[>
g
m
N
N
Lo
>
o
o
A

al

i
A
2
o
M
i)
ne
o
N
¥
;o
8
=
—
=]
x
o8
,:S
Qe
(@p]
—
D“
[\
o
)—A
L
o
rlr
N
e
ol

r
O
:(I>L_v‘
o
=
et
ko
rO
o
e il

(5) = Aol (Sleep disorder)
HHAH FEFEFIToY BUHSH 22 FHAdE FHY &3 A&

2% A3A 21+ (Dunican et al., 2018). #HAA ¥ F 3T Z(obstructive

FH d Aot 5 FEdHKryge, Roth, & Dement,
2005). IREIES W &L 2~4%° EFH3FATHYoung et al, 1993), A&
22 4=(body mass index : BMD7} 30kg/nico] @& wl&e 20~40%7FA 8 &
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o] Z7}3h(Kyzer, Charuzi, 1998).

TEATEY AFoE Hlud AAGFo 4 AFE2 AEdF A7t
e 7bsAol dom, AAAR EA wet FHANe fde] AAVE
gkt (Roberts, Teo & Warmington, 2019). o]~x =9 A$ Ed3 A7 =
T Aol %ol = EAo] AV wWEol Az AAZFoZ QAT H

d

1 5o AREAZE AL 5
F At
B Z(nsomnia) FH MAY AR, FH FAY AHE 5 A

Hoh 98 oA 721 T A FEZR E3E Z7]ZHearly morning

o
it
o
t
ot
+
g
)
2
lo
dg
r (o]
o
u
L)
oo

ot

awakening)S 54 o =2 3th(American Psychiatric Association, 2013). i
of eAFt 2 AH FHI A& ERAS o Hes 2
AT HZ T AT 906W S R 3 AFA &F F 2ntE
™

E& AHgstE A(70.2%)°] F8 F

al., 2018)& §Ag AUe] oz x MiEo BHE PR /A

i
rir
o

A geloz ZAE ZA(Monma et

6) A718 &S 93 oFE A-&(Performance-enhancing substances)

ESIC(Esport Integrity Coalition)oll A& E o] o]xx=9] HZA o] o=
AE 3ol "Adx RustdthKezra Powell, 2018). HiAo m=w
ADHDX| & A & A5 = oF ¥ } ¥l (amphetamine), 2] & ¥ (ritalin,
methylphenidate)e] dFE9 3 F4S s AR Ao GBS

S AEe FFAE TEAZA A4 ES o= F4 sFEA

o 718 2 S AP Folm dUAT AeEE AL Fof 2
ged 9gel 2 Baolth WA oJFo] AEL, FW A FHFAo
FEEEE FPUHIFE nefRE ERAT. At FoHAY



HgAFFANY 78S ASAR ASHZE std, IHodlA = odFe=
S 7bE A erskoh(ekE A B, 2019). ESIColA =FaA AAS vHE7E=

R qk, AAHOZ o8 FHustu YA = E3H(Bonnar et al., 2018) u}
TFEY & oFE ALgd3 gigk A Al
AR7E ot olg 3 oFE, E3 I&3l= 4 FuAort =9

=2 $ % 9 th(Alamir et al., 2017).

G AZHE o] 22

2

ololl

A

il
>

QIZte] ¥ & 244 3rs F7]= W3l Y F7] g & (circadian rhythm)

I ot Al FH o g WAstE FHYHGleep pressure)o] o = H

l‘

THBorbely &  Achermann, 1999). A =o] wWEAA} R =E
(retinohypothalamic tract)& &3l AldstFd Xt A3
(suprachiasmatic nucleus)oll =23tH FHAMolA= FHLS FX3es At
EJS ¢48%t. o2 HEd WHEJ LS HFH HHY -3 3
25 24AsHA Ha A= o] 3250 FH-A44 FUIE A3t dF7
gl 5ol wAgH(shida, 1995). <% 73 84 F 57 gdFol 7V A

gtz &g ol Wolg & 4 k.

R
r2
ofd
o
N

= o) th(Obayashi, Saeki & Kurumatani, 2018). o]& g =&
dutH o 2= Ao =g He AolAT Wr=AZA Aodes AL
HoldE dF7] g 59 AAL %73 HRoenneberg, Allebrandt, Merrow,

| %A gE BT AR W F
&

2

& Vetter, 2012). o] W F7]
o] dF7] AL WIstr] ul&Fo|lth(Zeitzer, Dijk, Kronauer, Brown
Czeisler, 2000).

oJrEx MFEES B4 07 1A AF 1 4ste] 7ol FE 124

_14_



2

o4 4

Ol

o
=

ofy

e 2AES FASEU@ETZd 2338, 2018 &3+
X, 2019; Intel, 2019), H+ ¥ A2 TAZF Wl A= (A&, 9
A, =, 200600 £AEO] HFAH oz Y At HZXIdoa 5

ATH o3 EFHLE SHHA AYPe=m, U Fo B =0

Adaas 7 AH.

o
o

<

T

=]
=

T} o] AX =9} A5

al., 2008; Karle, Watter, & Shedden, 2010), 2] ~7]1<9(Colzato et al., 2013),
Folg3} gA|(Bavelier et al, 2012, Cain et al., 2014), Al&3t4d 719 €
(Blacker & Curby, 2013), ¥®3 A g4 =(Dye, Green & Bavelier, 2009)
SoAM B 53 LS Hole AoRE BT A= 719 AoldME
A Adol & HE Bl A FPLS © FF Auar FoH(Cain,
Landau & Shimamura, 2012; Chiappe et al., 2013). 18t AEZ<1 Ao]
el ARRIES A7) % AolE Hlusta AY THAES Fal dRAEY
A=A A 3o FIEE FA AFoA =, dRRIES F998, 7194,

APz 5ol AY FA o F

D

é
b1
1o
=)
0
X
ot
o
L)
N
52
rir
P
(o]
r o
Y

=) ¢ tH(Boot, Kramer, Simons, Fabiani, & Gratton, 2008). ©] &3t k= <
TAHREL, AdolA AF FLHE JAX 7| 5E JojA AFYE o|~A%
= AFEo] 7IR L U= ZIEAHQA gFo] ESUA HoAd F A= 9

n) kot
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2. FHRRESH AA7S

7} A4:2 328 (Sustained attention)

N
lo
)
o
©
k
&
=
=
O

o

=
=}

[

(@)

@
=)
)
()
—
)

A &2 Folg 2 &3] FoAA(vigilance)ot &2 o]
=t (Koelega, 1996; Howard, 1984), A &2 =+

2 AmTE AAY dFE Tl ATHAS E okl BA AATE A&
A Foy dFE AR 718 HdEgdoer 3kFskr] wZold(Davies,
Jones, & Taylor, 1984).

o
)
o
r 2
(o
i
=
z
Ao
1o
ol

o oA WAEA wE27] gRo] o] A%

o 74 Al (vigilant attention)&= 49 3
g FAY FHE FHAZ Fof 3Eo] Aty ¢# A JAtk(Hudson, Van

Dongen & Honn, 2019).



PVT(Psychomotor Vigilance Test)+ THREZH AT AAFHe A3t
AEE ABAo=w Hrstr] AT & FAHA FolA 7B wol A
&5+ ZAAbolthBasner & Dinges, 2011). PVTE RS =& YA
S HAgF= HAEDinges et al., 1997, Doran, Van Dongen, & Dinges,
200D, #2+9f A (random) At AS Fi SASE A=l gk vEgA
7Hs =A% o gH FoAA(vigilant attention) FEFS ZAHIHLim &
Dinges, 2008). A3 Z& W-EAS 83 AAES 19471 5FH sHAT
ANA &y 2-10x9 FAAA A HAS Fi 103 AANEH=
A=S AFE3E PVT ZH A= 198519 Dinges 5ol ola) A5 AL AL
o (Basner, Mollicone, & Dinges, 2011) °]|%& ¥ AAE 4T AAE A

Hol dg &85 3
Y. ZY719 (Working memory)

2471 7 1A Ao @] AZILEA 1A} PFo TA
E Fdse A AR AHYAlzE o2t & 4 dMiller & Pribram,
1960). Juffs¢} Harrington(2011)& A AT g LD 7] o} #
A71Yge] AYAE AW F= FLI} 2dojgty How, o= A
EE A A& nmge] He Aoy & F
FS Q7 h(Waris et al., 2019).

MOBAZ =9 thEAQ] ol2x= FH F1 LB HHEIE A= 549

o
[
t
[N
rlr
K
rlo
S
N
o
L)
2
N
12
oo

A 1sA ol2m A% FrEm gtk olHF AYHES BF SEHS

ZEA AL o AHEE F e Vle'd TR Tl "EdH B 408
€]
=



FAE Wess Aed WA Fo 4FES F AT AT 5 9o
oF Bt AT, Aol AgsE 54 AYH AR DR EE
of A ASHAEA AT, 1AL GA ALT 5 A AWEL AT
lofob AT & & % Atk N-back AAE BEaa AY ol

(o3

o wolgAe AAVE FEL MNAH A ATSE oPF AL

il
il

FHkA 3tk (Colzato, van den Wildenberg, Zmigrod, & Hommel, 2013;
Moisala et al., 2017; Waris et al., 2019).

B2 A9l AFENA n-back #A Z& AARES HA T AHEEI
ATt N-back HAE dAL FHES AdE AASFAA ZH2te] g&o
niA  del AAE FEFH JdASF=AE BDGEGEF S HAAloln
(Kirchner, 1958). wetA Fodzte YA oFE Hlwstr] st nHix A

of AN 5 Asta 9

Dolu, Basar, Ozesmi®} Siier(2005)= n-back Ao E3H FHr|Yge
71e3 #EE FHolx Al ZEA Y] A H AES FESIAT A WA= 7
3 3Hencoding) ¥ 7§ Al(updating) 71%5ola, ¥ WA= ZAP7) Aol A
BE g=(holding)dtal Al (maintaining)sl+= 715, vpA o2 F4 o o
3k ¢l Z(retrieva) @ ] Z(storage) 7]%©|th. N-back #FA &= E3] 27
A T HA719 7 " AAG & F Ao APTIdY & F

Aotes @t ZIdAA ks 2y HAAdd i vk AAVE 8T

sS40l BEHely] Motk AW FeAAE ALAA BUHAE AF
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AN EZE JA71gel AR oty kg Ao #HEI FYAY 71w
B2 A48V 2 asty] et d7AEc°] n-back #AE HE = U
= 2 71A ol #7F Ak A n-back FHAAME ZH7Y el H RO
g FAo Hete] AHO A& i Aol aE Aolges VMBS
& F AT =3I, ne 2AFCEA FAHJUIY e FagFe x3str]dd &
olstth= o] HE& zt7] wEo|th. N-back #HA|7F #AF2 A3 AL X
AERE FASIES 2730 HoAAde e Ad71Y FA S mpzrbA
o]A ¥k, A&KHHoE AAHE AFEd Wi 954 H]Iﬂ.(dynamic
comparison)7} o] £} A& A& n-back AW ZE3I EHolgta

2 tH(Meegan, Purc-Stephenson, Honsberger, & Topan, 2004).
o 3P 5 T34 9A
9 ¥ 3 S (risk-taking behavior)o]| & |z o=

F A= A" FAA ZAI(R) dg
t(Moore & Gullone, 1996). ©]#]3 HFPF9 7Ad= =54

o
E _lE
it
ol
ol
rr
o2
oft
flo
1o
sh
b

@ 99 BFol 258 @ AR AFL FARAY 5 o, AFE
53

w3 FHRE9 oks we=th(Harrison & Horne, 2000). E3)
dad7 e} 27 AA7elA ol Y de 2 Aol A= A
TE°] F7Fslal ¢l =ul(Shochat, Cohen-Zion & Tzischinsky, 2014; Short
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& Weber, 2018),

°F7]

+
N
X

£t

|

x4 sYo
B u% 9itiDahl & Lewin, 2002).

%%

o
qom, v

2013).

h

3ok (Telzer et al.,

e

o
A

]

Ho

)

N
Njo
TO
~
K
!
=y

)

ol
lr

o & o] 2

A9 o o297

A5 =

-
T

MAL I =7}
t(Muraven & Baumeister, 2000). A ©7}

s Aol

&

E
a3

S
=

ks

al

°
ey

Qi AT

Go-NoGo 3} A ol A4 2]

Rk

d)(Palmer & Alfano, 2017),

j—
| .

4= =0l

el

AAE FBA7IA "

=
=

3]

=]
B4 A

S

9JtH(Anderson &

=

file)
B
_L
=
N
Njo
o

o
G

Ho
Ao

o

A5l

(sleep
2012).

?_]__

Al

e

9]
= 2 tH(Gruber et al.,

2]

Ho

o

IS

o5 U4 ATIAE B

=

—
QLN

restriction)&

)

i
T
<

O

R
o

ey
Ak
o
!

JTH(Baum et al, 2014; Becker et al., 2019).

T

)
—_

N
No

!

B

X

KN
=

o, 2 554

e

SRR

a3 S ol Al A

ol =

28U E 9 341 ~(Social Network Service: SNS)$}F

=
a-

TS5

1
|

o]

%) TH(Troxel, Hunter, & Scharf, 2015).

ol

Y

~

o))
Ho
N

N
e
&

p—

0
X

fuze]
pil

o
il

T4,

2 mFo] Hol

=
=

AYAT

2002;

o g2 Htk(Dahl & Lewin,

(Shochat, Cohen-Zion & Tzischinsky, 2014; Short & Weber, 2018).

o 2=

oju
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3 AA

ﬂ,ﬁ

ol
M
=
o
o
o

-

B
N

pa—

0
X

"
ol

= B\ =
THRZ

aw

o wered el o

==
o

o
ol

2 B 15 Qvh(Zhai, Zhang & Zhang, 2005). 4 ubet

TolM =

oF

ol
NI
-
H
A

7
Nlo

o

o|J

(Franzen, Siegle, & Buysse, 2008),

N
Nlo

A

&

Feldner,

Z th(Babson, Trainor,

< A ZHA
Skt w™ol

=
==

I <= 913l tHKahn-Greene, Killgore D.B, Kamimori, Balkin, & Killgore
FHEZ

W.D., 2007).
Blumenthal, 2010).

dido] =& WQoRE, AR

_mﬂ

il

2 438 A

o}
™

)

o] ]

el
1o°
Bo
o
N
ﬂm_u

—_—

NI

Baglioni et al,

2008;

t}(Jansson-Frojmark & Lindblom,

)

°

AF7IRE AT

H =

9

Ll

[e)
201D).

r

No

Bk

3

<)

2.3890 ¢} 3518 2 =kt}(Sivertsen et al., 2014).

ol wy @ A

o
o

N

i<k

of Hl3f(xL=FH] 39.8)
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(2010)

s
FAadsol H

&3k, Gangwisch

Ao 2 Yebykth(Ford & Kamerow, 1989).

T
T

3

o] 7 oldel AL

20% o]

Ko
T

ol 24% ki, Ay

o]

!

LT

J]

3
P

Tty B

7}

=
[

S
| .

[ele)
T=

)

el

ol

I

J))

™

N
No

G

A TH(Minkel et al., 2012; Roy-Byrne, Uhde, & Post, 1986; Sagaspe et al.,

2006).

B
.«

0
G

el

[——
1o

5} =) tH(Pires, Bezerra, Tufik,

AYANe)

A7) F9

A= =<9

& Andersen, 2016).

»
fA%
7

uj

T
1l

o
2
o
T

o

|

o

PN
FHRZOR

Bt =,

= ¢

| B} A 7+ of] A

}

e

} 4 oh(Pires, Bezerra, Tufik, & Andersen,

AR AN

e

SRR

e

2016).
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=
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(1) &Y= (Sleep Diary)

A A8 3

Bed Time (BT)

Aol Soizt A7t

Light Off (LO)

el E71 sl

e A

Sleep Onset Latency
(SOL)

zHatglel 2 UA dAl=
s H7bA 2d ARk

Wake time After
Sleep Onset (WASO)

e UA dod w7hA]

3ol Ao le AlZE

Wake Time (WT)

Time Out of Bed (TOB)

Sleep Quality (SQ)

Time In Bed (TIB)

TOB-BT

Total Sleep Time (TST)

TIB- {SOL+WASO+
(TOB-WT)}

Sleep Efficiency (SE)

TST/TIB*100

Sleep Quality (SQ)

Freshness

FRYA W 2
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3] (Actigraphy) : # o] ¥l =(Readiband)

g e Fo) ARd F FRALS fsLd @ dUuss

o~

SAFTE(Sleep, Activity, Fatigue and Task Effectiveness)®=2o]glx 3t 3
A4 Hz2 mdg Algsty Jed, ol ulx IWE(Department of
Defense)$} <=4 (Department of Transportation)oll Al A # & F Y& A
®2 RIFJAHHursh et al., 2004; Hursh et al., 2006). €] 1] A

FRSE FQ FUAEE ol <(FE4>9 FH

E 4 YE|TTolN HMBsts AN 50 XE

A& W&

Average Alertness SAFTE ¢38]&S 83 ZH4= A4 900]do] 4.

Total Sleep Time
without naps

Total Sleep Time

Sleep Quality

Awakening Per Hour 9 & 720 35 FU A2 UF #h.

Total Number of -
Awakenings

Wake After Sleep Onset W3 ZFAAIZE

Sleep Onset Latency  #E wj7zbA 2@ A7+




Sleep Efficiency Ztjel ™
Sleep Onset SF2hE AlQsta o]l & Azt
Wake Time FH gHe] Eval dojd Az

ag 2. YE[aefm (lclHE)

U A71nad AEgrt=ET
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3

0~407 o

Hel=

Aol

HoF

(Cronbach’s «)

8701t

L
) .

. State-Trait Anxiety Inventory)

A& (STAI-X-2

=
o

&l Spielberger

b1 9

J]

37
o4 5(1995)7} F4 %

)

%!

B =<t

AF

=i}
=

AT

= o
Eig= R

al

A 25

(1983)°]

o]

b ot

J|

AH(State-Trait Anxiety Inventory-State; STAI-X-2) Y40& & Al-&
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ANA= 161 o=
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2 FGIskAth 2 AFeAe] WA LA

4) A Eokzx= A3 (CSAI-2R : Competitive State Anxiety
Inventory-2 Revised)

CSAI-2R2 AAZ oA AAGHEJIGED), A =HTE
), AANZGEE Hrtste F 170 £Fo =
A= A Ao =4 e A7k 3 A 2gh)s 131
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B 389 BUEE 4R AcE RIHAG. B ATdA YU
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5) EH= AlzZk4 2= (9] : Insomnia Severity Index)

Bastien, Vallieres & Morin(2001)¢] 7R&sta 201430 Z8<Y S0
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=

Bo 2 ergd33(Cho, Song, & Morin, 2014) W= Az % H X (Insomnia
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2018). Drake(2003)¢] oA Cronbach’ s ¢+ .80°0] o, 3o 9]
BEd =+ 6792 tHRhie, Lee & Chae, 2011). 154 o]XolH FI &9

A

0 oz Hrigith B AFolA e UAdX =(Cronbach’s «) .62
o}

32

o AA7s B =T

() PVT (Psychomotor Vigilance Test)

O3 3. PVT 2HH ofA|

Dinges, 2011). PVT= Al&star AEstA Ailes dA S &4< B7hst

2. AT FeAATE WS AL F 1710002 B9
NEE WgAZEe 123 S AAET Ao sAol FEEFE
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4 9o m(Basner & Dinges, 2011) F2] Z{ ¥ A4 AyTo] Fgk
<= = F v HSANY AeE SAHS=d BPEEo  IdohDinges,

2 AT e= "HES 7]Hke] PVTE AE3AT. F8 T2 3
o RE&AlZHmean Reaction Time: mean RT), ¥kul& 3 HE-3- A ZH(mean
Reciprocal Reaction Time: mean RRT), +=(lapse), F 4 =(false start)
Fol Atk wHlE HF wSAME AE5H FolEE BeE HAEE A5 A
Aol tigh A7+ FAAte WSEEE ou|dt=H, Ha WA o
BA A Q7] Wzl B AFol e whn
=0l AAE F 500ms AlF7FA] ®E-go] gl
H, ol& ZA E(alertness)et #Ho] Qv ®<lolth(Basner et al, 2019).

CEE E ASE e A4EES Jusd we 2P AT Ae

o

= A$E Z3Dinges & Powell, 1985). B AFoAE FF& A=

A w2 AL

(2) N-back (Fractal 2-back) task

N-back#A & #=atd o2 AAEHE A=5 7hed A Al A A
H A=o] nHA o)l A UBtu= A3 LR sF=H ol theto] wt
< t=E 873t A FA otk (Kirchner, 1958). watA FAztE o
A ARS Hlastr] fste] ndHA Ao AAH FES J]Fstar glojof
gt zAg 2-backe wAE P 7€ n-backe] WP oE FAA
J omA(ZAR)E ALK E AATH. FARES AMFA AAR ©f
H A7} 270 ol Aol T3 A} LI A4 vSstEE AA =T §hE

dloF st A&JH A Xske AF ‘miss’ ® 71 E35H, wgekA 2@



2 4. N-back AAL 3HH Of|A|

olof dl=H dt= A9 ‘incorrect’ B 71 E3th AAE E 62709 A
2 o] FojA Uu. ZAY ojm At ALHE AL A9, F2 £A4d

A AR e VIS BAFLEN dolEVF FUtste AR F

- 1

=A% £ & E=FoltkBasner et al, 2015). B Ao A= n-backd Ak
o] Hs(accuracy) XN EE AL AFESo Ay x2S HUEY

(3) BART (The Balloon Analog Risk Test)
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Collect

Total winnings

A T #THol e AFITE FAH= E=TFoltklejuez et al,
2002). HALE At 2=adol g FAdo]l yEva, A9 HFd=
A EF=49 AFeward for balloon), F4F(total winning), F=g]|7]
(inflate) WEH} Fa(collect) HESE I =] AAHT
FALE F 3077 FolAH, REYY] HES Y wnit ¥

EA Hi FAol AZAFE FAddE ¥ BE B dS F Urh FAo
AdetA s FARES A" BHAA HH A2 FAo]l oA v
BuA Ha dAHer Z2E AA

l

=

dol HAIHEE @A Fow Aldel £ wi7hA Radd. A= 3071
of FAHLE o]FolA oy FHARSAA HE F APFAFE LHFA

Loyt FeldEe BAY B WA s B

rlo
o
o
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=3
[6)]

L AT FoIxte ATEASY SN (N

55)

O|AEX X4 gkl p—value
mean SD mean SD
Ha A= (A 20.41 2.40 21.95 2.92 .050
BMI 24.24 5.39 23.50 2.93 .580
g AGAIZH(AIZH) 13.56 1.63 1.36 1.02 .000™
Hy N % N % x?
A w2; 34 100 21 100
10tH 10 29.4 5 20.8
A= o
20T} 24 70.6 16 66.7
FHAIQl AH AF 21 61.8 13 54.2 536
MOBA 15 441
A F=
FPS 19 55.9
1d wjwt 2 5.9
1d ~ 29 4 11.8
g 2y ~ 39 11 32.4
3d ~ 49 8 23.6
43 o)Ak 6 17.6
pL.O01FEAA YT
U, 313 FH Y FHAHA
FHARE B3] Haud o|AXx = Ao FHZ FHAT kel
ge Hud Adde <FEOH LT
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of mlsf 272 © Aoy o zelvt T, ojxx = ATt HA
= dall AA=E 7he ANABDS B 44 4208 RIS HFQl 24
18-l ®lafl Folm kAl =ATHE5.588, K.00D). o|2x =2 HAFEL 45
A ZHLO; =4.887, pK.001), YHAAIZHSO; £#6.026, pK.00D] AAAE Lt
A Bol mls) FolvsiA =& AR yEyH. &% §F ol 5 "Wt
A Ade ARE duste FEAEZISOLE olzxz= AFTt
22.51(+24.60)%, LHkQlo] 13.05(£7.3DF L8 olx2x =2 M7t ¢ AR

U SAAeR fowatA okt o2z MEe FE Tl B
1.25(+1.7D3 AAFAHNWAK A4 += A4 AIZHWASO)e] H+&
12.39(+£21.80)F 2.2 ZAHIUT o]X2x= 4

124 13&(£47) 0= A REJIA0A] 9F+89)ol Hla) folmstA =3
3(=6.681, pK.00D), 7174 & HholAM ydee= AZHTOB) £33 LREIEo0l
Hlal B4 2413 o] =AW(=7.028, KX.00D). =

g
1:014
o
lo
<

N
2
)
X

StA, 5 YAE HAZ=2 H3d F=HFH o H(#-3.156, K00}
717 & 4 eH(=-2.857, K.00DL 25 AukAEo vld] folnstA ot

E 6. O|AZX Mo RN M QA
O|AEX AF gyl
w2 (N=34) (N=21) p—value
mean SD mean SD
TST? 7:16 1:13 6:55 0:12 0.182
BT® 4:04 0:59 2:18 1:21 0.000*
LOP 4:35 1:03 2:57 1:25 0.000*
SOL (#) 22.51 24.60 13.05 7.32 0.093
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SOP 5:04 1:00 2:58 1:11 0.000™

WASO (&) 12.39 21.80 9.72 7.62 0.593
NWAK (3]) 1.25 1.71 1.31 1.25 0.875
WP 12:13 0:47 10:09 1:29 0.000*
TORP 12:33 0:42 10:13 1:31 0.000*
TIB? 8:49 1:11 8:14 1:24 0.222
SE (%) 82.55 9.46 84.53 5.83 0.383
T3HA e A 2.75 0.46 3.34 0.67 0.000*
718 & A E 2.63 0.45 3.10 0.54 0.002*
#p<.05FF oA Foln], #=xp< 01 FFNA F2]u]
a. A7k
b. Al: &
oko] (abbreviation) : TST=Total Sleep Time (ZFHA|71), BT=Bed Time (FA}g]

of ZF A7), SOL=Sleep Onset Latency (FHZE7]), SO=Sleep Onset(YHAIZD),
WASO=Wake After Sleep Onset(d™ F ZIJAH, NWAK=Number of
Awakening(9d® ¥  ZH3l4), WT=Wake—up Time(7]%3A|3}), SE=Sleep
Efficiency (FH & &)

. ARY F9 P A8

HE L S ZEste] AT FHEAE =T FHIA G FAR 2
A FEUAzt, FRzdE7], A" AT Ao F o AdE I F
g zolE HolA wtoen, AWAZHE3.740, KODIH 7]&AZHES.
KODANA T o]~ = A7b FojmetA =3Ao
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E 7. 0laxx Mo AN 0 QM
O|AE X A& dntal
w2 (N=34) (N=21) p—value
mean SD mean SD
TST_0O? 06:25 0:58 06:03 0:47 0.212
SOL_0O? 0:25 15.15 0:29 0:21 0.602
SO_0OP 4:38 1:17 3:04 1:21 0.001"
WASO_O (&) 0:50 0:34 0:38 0:18 0.202
NWAK_O(3]) 4.05 1.81 3.55 1.32 0.818
WT_OP 10:58 1:31 9:17 1:42 0.002™
SE_O¢ 80.72% 8.39% 80.55% 6.26% 0.978
#p<.05F oA 1], «=xpl01FFolA 297
a. A 7bE
b. Al
oko] (abbreviation) : TST=Total Sleep Time (F+HA|71), BT=Bed Time (FA}2] ]
7t A7), SOL=Sleep Onset Latency(W3E7]), SO=Sleep Onset(YHAIZH),
WASO=Wake After Sleep Onset(yJ¥ 2+ A7F), NWAK=Number of
Awakening (W &  Z}X4314), WT=Wake—up Time(7]4A17}), SE=Sleep

Efficiency (& &)

Ml M o mEx MF
[oJge)
A5E, FLEE L ALY &
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e

150 03

L4

o

Al

=

]
<l

p—value

(N=21)

mean
N of high

(N=34)

mean

SD

SD

<
Bl

x2
135
173
.508
.061
.300
796
.001™
.000™
.960
.010"

5.31
52.4
5.27
33.3
9.67
9.5
8.28
14.3
918
11.73

risk

14.43
11

8.05
36.10

9.76
16.00
55.93
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5.13
70.6
4.13
41.2
11.24
11.8
64.7
1.64
13.94

14.11

%N of
high risk
16.65
24
8.97
14
39.09
21.29
22
16.09
46.35

PDSS
ISI
STAI-X-2
CES-D
PSS




frolu], “p01FFEANA F2ov]

¢ko] (abbreviation) : PDSS=Pediatric Daytime Sleepiness Scale(¢}58& F3IF =9
2 %), ISI=Insomnia Severity Index(¥W% A7 #H%E), CES-D=Center for
Epidemiologic ~ Studies  Depression  Scale(3=3  std3AE $2H%),
STAI-X-2=State—Trait Anxiety Inventory(JEH-54 =< FHT YI),

PSS=Perceived Stress Scale (X Z® A~EHA =3 2 E)

nh o] AEx S AAINE HA

OJAE X AF o] u}ol
WS (n=34) (n=21) p—value
mean SD mean SD
PVT
4.04 0.45 4.25 0.345 0.141
mean RRT (ms)
PVT
) 3.64 3.54 2.30 1.87 0.074
lapses (time)
PVT
mean RT10 187.40 23.24 187.92 15.88 .923
fastest (ms)
PVT
false 1.44 1.418 1.30 1.490 734
starts (time)
N-—back
10.03 2.15 10.40 1.98 0.324

Accuracy score

BART

Accuracy score

749.44 241.99 810.40 188.30 0.338
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#p.05FFA A F2u], #p01FFAA 2]
oko] (abbreviation) : PVT=Psychomotor Vigilance Test, mean RRT=mean
Reciprocal Response Time, BART = The Balloon Analog Risk Test

vt o]2x 2 HAE FUARESG A FHTAA

r S
(4
N,
=4
i
lo
o S
2
i
A
=5
—
o
Y
=2
2
>
_o|£
3R
£
o
[
|
[N

AAZAH EBQHCSAI-P)S Ag4Eo] FRHo=E R F£H A(=.610,

=734, KOS Bgow, 9xH

(e}
=
N
o
o
o
i)
e
k)
ol
i)
r o
o
r o)
N
\f

# 10. olAxZ=x Mo FHX|ER} HAMo A

STAI CESD PSS CSAI-P CSAI-C CSAI-S

ISI 0.182 A97% 0.231 —0.095 0.211 —0.082
PDSS 0.019 0.132 0.325 -0.222 0.096 0.011
BT 0.073 0.205 0.246 0.229 0.241 0.055
LO -0.014 0.246 0.278 0.446 0.382 —0.083
SOL 0.168 0.042 —-0.556  —0.206 0.223 0.426
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SO 0.039 0.218 0.031 0.305 0.520 0.077

NWAK 0.166 0.167 0.376 0.060 0.129 —0.297
WASO 4127 0.245 0.275 -0.304 —-0.492 —-0.044
WT -0.139  -0.071 —0.206 0.304 733" —-0.199
TOB 0.043 0.104 -0.222 0.024 0.492 —0.318
SQ -0.214  —-0.266 0.415 .610° 0.460 -0.119
FR -0.192  -0.170 0.232 734" 674" —-0.515
TST —0.302 0.049 -0.369  —0.083 0.201 —0.382
TIB —0.084 0.202 -0.236 —-0.110 0.243 —0.145
SE -0.318 -0.243 —-0.056 0.038 -0.173  -0.111

#p<O5FFONA F27], wipl 01Tl 2]

oko (abbreviation) : BT=Bed Time(&AFg]o]l 2+ A]7}), SOL=Sleep Onset
Latency (FH&E7]), SO=Sleep Onset(YHAAZL), WASO=Wake After Sleep
Onset(d¥ & ZAAI7H), NWAK=Number of Awakening({¥ & ZA31F),
WT=Wake—up Time (7]1%A17t), TST=Total Sleep Time(ZFHAZL), SQ=Sleep
Quality (F=¢+#] W] #), FR=Freshness (71} ¥ %), TIB=Time In Bed (3 tl
of ME F Azb), TOB=Time Out of Bed(Ztold Y& A7), SE=Sleep
Efficiency (+#H &%), CES—-D=Center for Epidemiologic Studies Depression
Scale (3= Se-AFAE 22 %), STAI-X—2=State—Trait Anxiety Inventory
(e -54 &<t A% Y¥), PSS=Perceived Stress Scale (A Zt® AEA 3 F

s
a-
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ol = AFo FH AREH} AAVFY FBAAE <FE1D AA s
Atk N-back HAAFS] FH-(r=-.445, KODIH HFF(=-.395, KOD+= 9
Bel goud BAANRS Btk 33 N-back AAFIA Y A
ES

©

megry %RT PVT lapse aé\lc?l?”gléy acl‘,gcﬁglc;y

PDSS -0.217 0.040 —0.143 -0.014
ISI -0.210 0.034 0.109 0.150
BT 0.056 0.124 -0.130 —0.103
LO 0.151 0.063 -0.157 0.047
SOL 0.093 —0.266 -0.460" 0.040
SO 0.141 —0.066 —0.251 0.065
NWAK -0.152 —0.043 0.162 0.261
WASO -0.175 —0.093 0.196 0.238
WT 0.011 —0.020 —0.216 0.200
TOB 0.003 —-0.157 —0.090 .408"
SQ 0.048 0.003 0.177 —0.253
FR —0.007 0.058 0.131 —0.249
TST -0.135 0.327 0.162 0.137
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TIB —-0.109 0.041 0.217 4327

SE —-0.061 0.390" —-0.032 —-.352"
*p<.055 7oA 90, wp<.0lF ol Fov]
oko] (abbreviation) : BT=Bed Time(F&xg]ell 2+ AJZH), SOL=Sleep Onset

Latency (FH&E7]), SO=Sleep Onset(JHAIZH), WASO=Wake After Sleep
Onset(J¥ = ZFAA7H), NWAK=Number of Awakening(g]® Z Z}A31),
WT=Wake—up Time (7]1%*1%}), TST=Total Sleep Time(FFHAIZ), SQ=Sleep
Quality (7¥+2] =@ 2] ), FR=Freshness 71’} & # %), TIB=Time In Bed(d]
of wW&E X A7H), TOB=Time Out of Bed(Htjelx & Az}, SE=Sleep
Efficiency (&%), PVT=Psychomotor Vigilance Test, RRT (Reciprocal
Reaction Time, BART (Balloon Analogue Risk Task)

oL, oj2¥x =2 A4y £H AE I+

o
i

A71 B2 AL FHAAZHE FHE olx2x =2 A9 U ARE
(E12>e) AA AT F SHTFES B

KOD, FdolA des AZH(r=459, KODFH Frojnd BAAAL BRYe
W, F33 FHe d(=-.400, K.05), F

o]

& By B9z 44 P MPE Aw 3H9

O:
rJ

N
N
o
ol
+r

(r=-.388, X.05), YH=*= . =
(r=-.347, X053 fFovg FAZAe Ydeiad. =3, FHFE = o
HAZH(=.498, KOD, FAdA Hoe= AA=377, K05F} A2 Gad

AZ, FHY H(=-509, X0, 714 F &HF(=-541, KXO0D, FHEE

=
>
>
Y
~?
(JJ
[ep]
=
o
U‘I
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)l

(r=-.534, X.01)s}

A ZH(r=.801, pK.01)#%

- B
- T

, THAS(=-538, K.O0DH
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12 . ol2z= X M5 £H X7 7+ &

kel

PDSS ISI BT LO SOL SO NWAK WASO WT TOB SQ FR TST TIB

ISI 617"

BT 0.067 0.016

LO 0.094 0.063 8447

SOL 0.268 0.254 0.123 0.124

SO 0.202 0.189 7917 .860™ .498™

NWAK  0.289 0.212 0.134 0.136 0.224 0.217

WASO 0.251 0.220 -0.032 -0.036 0.111 -0.032 .801™

WT 0.320 0.084 .385" 5367 0.315 6667 0.326  —=0.031

TOB 459" 0.256 0.221 3707 377 543" 467 0.223 8297

SQ —-.400* -.372" -0.209 -0.294 -.509" -—.427" -.388" -—.361" —.347" —.484"™

FR -.421" -0.319 -0.265 -0.304 -—.541" -—-.463" -0.336 -0.271 -0.296 -—.413" .916™

TST -0.034 0.080 -0.124 -0.165 -0.301 -0.222 -.369" -—.383" -0.040 -0.126 0.129 0.153

TIB 0.171 .364" —.420" -0.258 0.079 -0.143 0.010 0.063 0.036 0.185 —-0.209 -0.145 .690™

SE -0.250 —.350" 0.243 -0.003 -.534" -0.218 -.638" -.599" -0.149 —.431" 479" 424" 457" —-0.318

*pLO5FFEON A frolm], **pl 015l A F2lv]

eFof(abbreviation) : BT=Bed Time(#}gloll 2+ A|Zh), SOL=Sleep Onset Latency(5=H7+E-7]), SO=Sleep Onset(}HAIZl), WASO=Wake After Sleep Onset(d® F ZrAA17h),
NWAK=Number of Awakening(d= & Z}Al3l4e), WT=Wake-up Time(7]%A17b), TST=Total Sleep Time(ZH A7), SQ=Sleep Quality(F#2 <=H o] =), FR=Freshness(7]%
% A#3h, TIB=Time In Bed(tho] M & 3 Az, TOB=Time Out of Bed(H oAl 1}-& A7}, SE=Sleep Efficiency($H & &), PDSS=Pediatric Daytime Sleepiness Scalel(o}
8 F7F 9 A %), Sl<Insomnia Severity Index(EAZ Az s A=)
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Fotal A7 g tid B AS5ZQl olslE EEsiEHE Aol
(Greene, Caracelli, & Graham, 1989). ®& AFAEo] FH AT A
T AT sty Al A A=A 2H As5dES F
& 3¢t (Bartholomew & Brown 2012). o] tis] & (ntegrating),
“d(Synthesis), 52 WX 5 o8 7HA &oE AA HIode= EFAT
(Mixed Methods)gtE €01 HHZFH o Z ALE3THCreswell 2003).

olgf3 EFATHHE *F, A2F AU 9 HEZH =A4& 6
st A TS AL 1980t B =9|7F &EstA Mg H o] 21417] S
of ¥z, 274 A7 A A3 FoI ATFHHESLE AAHI 2
t} (Johnson, Onwuegbuzie, & Turner, 2007). Johnson3 Onwuegbuzie(2004)
= €A 3 A7 AR g 22 d VHAE dEEn
ATk 1 ZF I9, A <E(narrative) & Sl Fol 9uE FUME F 3
t. 2 & sl 2, O, Agdd BFAE S+ dd 3) &¢H, 2
A AT AHE By 2EE 5 Ut 4 2
AAAsEAY AFD = AT D) stute] AT E FAHA 7] wWE
of Bt} P AT EAE = & F Ut 6) FLId AFolA st
e Ao e S5 A e U
T At D AE OE ATFHHOE d& AAE FH(convergence)

=

R 7}(corroboration) & E3f o< #

th. 9 dF Ao YurA(generalizability)S =Y & Atk 10) A AT
of A7 AFE I EFoEHA o] FANA BLg BHo ok
A2 e de 5 A

ol9} 22 HHA, 7S YT WYL E o] R FHATY WY
2oz FHATI MK A, ola2x= AFEgeE WY N2 S
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w3 olsfatA RS u wEHow Feizs oAz
SR A9 F718 <2 gA(probing)e %3

ofu & HEHA Fotd 4 Yrk(Creswell, 2005)= FH ol Ut

AR AFo we AFPo] glE Margot(1991)9F Robert(199)= 159 A

A vigor AFUD A fosok st Aol tslA the 2ol A

AR, ASHE Al A7 ddAdA Ao BEE BEs] & da
7b e, A WIS AAEl s 2dste IS sfoF o
Z, g9} 23 (detachment-attachment)ol gt Ld o AL A -2
ook ok EA, dES AFsr] Ao AAATFE B8 dEAI S v
el & AIREA WA A&t HAo] Besith HEAHAE F
THI A=Y ARS g "dEo] 2o 3, ol AFEHH

Ao
ok
o
Y
ok
i)
4
i)
2
X
v
X,
)
iy}
T

H
a %
AY 9A4sA e Aol Foh AA, ATAY tAA kol A BA

uol—

Agste 1947 4FF Azsh BUsy AnFe AFoE o
MEs dAshel tha BA o)A AZE YoM (F31, 2013), Husserl&
g 3 AA e gk mE Ao 2% s1Ye] A st

(Husserl, 1954; o] &<, 19974 A<l &).

Z

Aol s FoA EA9 AZE o] AA Fe Ade] A= T



%3 FHH AL B3l uE Fohhi EAITHLI Y, 2012). HehA

AdAelm AAA AR AURThE AP WAFE o4 @y 4
242 gTAHFY, 2013).

Eo 03 YT hE A8 AFE 4FH

I A5Ee] A8 942 oldsor de A

AR $27} e Aeks @aelx A=aop Brhe Husserl #4ho] A

ZWety. Husserle IRia= e =S S ga R eI 3

Ll

(phenomenological reduction)’ o2 -89 |z A oA YEeElY+=
AHRE Feotsta s FE AMASGY HEES Tt I &S 879
3

o Aweta gWoE @S AP e Husserle 2@ A43a

of 2o ZEd dJe EHE Mwss Zeolth(Van Manen, 2000). €73t
S A FHA APH ARAEE IET FAHA BIRHNSH, As

ajEe AN O AAR Sobbd BAS M@t oS FATEe =

rl

AL AIHEAE AEFoZH(van Manen, 2000), Az APl A 2
Aol Fx & AZIA dAEHEs on RS F3 o= Fth(Polkinghorne,
1989)

ol ojul= MAE Bt FoA F5AE&E T FHHER(]S

3, 201D Wil vt A ola g5 Hol7] wEe Tt detH A age
H(am g, 2012). =3, orje AHE=E FoA= Aol oile APS wHA
Zow st FAFeEZH THT 5 dvk(e]< =, 2011; van Manen,
2000). wetA @gdstd A7E s # T

Aol AdA, F#, o doprt 71EY Aoy o84 IAE H
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2006). Az W AFEE BHE
Aol WA Ao BPL WA 2AS o FE, o] Aol ATA A

of A3 A Ao Y #H THAH S0l TdHEHTHX

=)
of
[\
o
—
DN
=
%
ot
Y

7] (bracketting) ®+& HwZZ(epoche)7t o] H Aok Fth. oA o =N
7= vE dA" AEs A Fa AT FAe AdF ofrig 4

=3 ovld] AFY 5 Utk
=

T Agstd @4 d NMUsz mdy ouFos Wy HER
HYH gujFS FA FojA =AFH 7]<=(textural description)®} 27
7] < (structural description)& & 4] 3Ft}. o] uj

A7t tist Aola, F24 7&e & AJ9A AFIAE7t i Ao
T} Moustakas(1994)= <1 ~71d 714 9w & SFA 7= A<= Ao
DA FoAA Ao the ARk olsi & 7 &7l @A 2)9m &
¢l(meaning units) 7], Iou G E AHEst] Fozt Z+ Qe agn
AT A FF AFE AT, H ATFEAE ZFHAA A JHo=

A Agel te Az ofn A4 Fo BAARE AN,

2. @7 FAA
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toojznmx HeEe FARY obUu AW L A AL S dolHE
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gael BFAN O FW FREo =28 & YU wWEolth A72e)

13 . AT FOoiXte EM
A to] 4 FEE AT X A
roahl A5 224 Loy 2w A 54
Foiat2 GRS 204 w2t Q9% 49
o 23 A 194 ey WA 3d
ol At = 304 w2t QW 1] 3d
Zhol A5 A 254 w2t LW 49
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H AESo] HedA IWS F rRHF FY
stz R Oy #HEHA, AolAl ZZ2A

[e]
=
Aotk dt1 Jt2AETE wlgow T
8

& S olok7lE AW AL A2 AZE 9

O oAl 20208] 17} A ZHJEH, N2 9IS A4 A=
= AEE Folsty oW 7 EIVS

O ZEZY19 v dAE WA Hu dAHF Ad AL
T2 AU HAHAY, &

8]

K

B

()
At

At

™

~

AW AR AL

7 Wxad, B, A4, A dese ddsid A3
W mE dEESS O @ PRt oy e RE WEs
O 2EP 5 UES @t @ e ¥R Bun G WFE
oz wat glom UFd MFe £3AQ F god Ak

O a9 %22 719 FAes} A Fug Ao 2
A7 s

O 73 ghobd AFE ZUHT wng Ba E &2,
del 5 AZE Test wol 2 A ged, AGBIE o9
3 AAL

O 22 4 A= Au ALHd 24 2L AL APANE
sha? AEgol WoldgAY 4A M2 ATGAY s,
O AZ#y Zzaxd 2 Zlol Jua? 14 AL AR

&

o}

HoojH =88 W AoAvtg

O BF AA3 =A AA2 HAAW7E o HoAA dojye= A
g5 sl=d, A7 H7] Aoz 238 AEHE S 7 Y
=A87?

2) W32 . #AA

O Aldel &go] Fo3ltiRyY HYE I AA= FF3] =
8% A Zed, o' AgEoyd F2 AR, 5ol A& o
= oJ9A dMEst=A TEFFUL




O otz Aoty 22kql oA Hrtol= orlst
A 2 Zota. Ty dvas ZE Aol =787

O =ZA, A, T2 Hv& AdSde] aAgEd =g 4

dol AAY 14 H4E BA Hol Yok o)) FA L
Ak

ge A7 5¥s ge 450 YA oW AArLr
Folt ol@ AFe] goartar
o

W A Aol AR

g, HURY WE @A A zeAA 8 A Lopa.

sl A AU TR s AL o7k AR
O A o T2 Hv e Zo] har

O Mg £2 A, 7MF I H2 od AdAR?

z O O O
flo
RN 1 Ay

o) WF4 5
O Hode 2 ojgs FRATD AstR? SWe A=
Aol thal oW mwlo] Aupe (7 FAbol HiF AE)
O olzxz= Adgyse 9 744 22098 =dddd
=93 oy BRoA £8g Wi 4o 8?
O olzxz AFse AT 2Ed2 #e 2330 JdgH
ggs) Bu e A7 YoAAar
Fo A7} of7lekm AQo} ofrlEkA EH Hiol v o
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4, AA59] B4
7t A9 834

B2 A7 gFAS R3] 95t Gubael Lincoln(1994)0] A A g &
AATe] H7F 71 47FA A2 A(credibility), & 84 (transferability), ¥ %
d(dependability), & ZAd(confirmability)S AF-&3te] H7lslAth AWAHLS
e drtd AAsta FAsHA Assta sidsA=rtE onlste A
o2 dAFE T ¥ A AFdHe AHE F de Ao #T
Zolth, AWAES &Rty 98 A7Ae BEAAAT IR A A 9

Ug 2 gseA, AP os A% =E Fa8A dgeAE %l

EA, AT Hg4 F AAF ANE FAs] Aste] W FR F

24N ool AFAE AR BAE o, B

rk&
i
ko
9'1',
N
v
o
=
A

AFelME o124 = 23T A=sHAA,

< AAEA Zlestal 74 FA o uld FAlol i dARE AT Ul



714 203] ol A&EAHow HIE AESFYPT. A5 ZHL Nvivol2.0

£

2

e

T olaxx Age] £ Faze] f1¥acle ovje e &

Ask7l skl Giorgi1997M)9] &4 W< ol &3t B A4
TAAL AR B4 DAL AT o

nE A&sts FAoltr. a8 EE AFstuxt ste @A o

guE =F8 e Aol A A FHoln, o AT i

BAAAAN i 722 FHES olsfstaia st= Aot o] WA A=

Rol ohd, Eely drRe] WAL Jwow A7 A AW onE
wEG A Ade BAL dopste ol AmEAY @4 ol tHGiorg,
1997). AHA AT B4 4%

rlr
/\
e
—
PN
A4
—E
i
i}

E 15. Giorgiel #EAEE EA chA

AANE AqFE @5 F 7€ 97l
(Read the description for the sense of the whole)

>
tlo
12

A ag goldst aed 242 220 ga Qw9
7) 8 FAATL & WL
rRroz FobhA oe) W

O
>

71e WE&s YuddE UF7]
(Divide the description into meaning units)
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(Transform meaning units into best disciplinary expression)

=29 U9 b APR 4T BPOE WY

O, 1, AN $YHA Brd U Az 45

ojupsl frk. FefASe AgA ol 2

8¢ ATAL ATHLA GE HE B iz AL, o
134 58

Agd e e F2E ST
(Synthesize transformed meaning units into structure)

3AANA Pol2 AT WA AP BAS FRHACE B
t AYolth AEE YWY WEOoE HRW W A U AR
= Eolr} Tzl BuloA o th AuEh ol @A wEol
T FHWHN Fameans FASA AT ¢ ek
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= st 84 de JNeE sF/T
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=
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(Spielman, Caruso, & Glovinsky, 1987). o] €1 o] thd Lul A2 =
BAs = 9= 9 YA (sleep hygiene)a 2o +£1 AYx o I
NA = F
2 HZ U2 AFNA Fe A AAA AFTAA FH AT OEE
FH ANAE ste v E80 gus AdFE TxEFH AT (Rottapel et al,
2020; Spadola et al., 2020).

o= HAFEE HET MM &EFsta F=H flxs ol Fdt
© AEES st Yo AA HAEL o|HFEE AFEY FHA fdadd
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CBTI(Cognitive Behavioral Therapy for Insomnia)E o]~X = X< gt
FYP0E AFdte A tieke] 2 F U &
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o2  FAMYE & fFAR AHEE, 2WITIFLE 9%

FIT-IN(Firefighter’ s Therapy for Insomnia and Nightmares)& o 2} 2]
AAFH B4 224, 847 2208 34 18 £ Aol (FY
g 9], 2019).

AFES o2 3 FUNYL SRS FHEAY Mdd =4
S FE Aol ax2Z(0’ Donnell & Driller, 2017, Van Ryswyk et al.,
2017; Caia et al, 2018)¥ Z o2 RHIITH FHYYL FHo| =&o] F
P& TH}L FUHAN7IH FHo| Hart He A5 st A
S o)n)gth(Mastin, Bryson, & Corwyn, 2006). &2 A Fo A= o]~
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Adste] olEe] FUANE FYAN L HFE O FH RUE
B FEEde NPT F ARF ALt 2ol BasTHMies,

Clarka, Fowler, Miller & Pumpaa, 2019).
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ABSTRACT

An Exploratory Study on the Sleep Aspects and
Risk Factors of Sleep in Esports Players

Sangha Lee

Department of Psychology
Graduate School of
Sungshin University

Esports is becoming increasingly professionalized, yet research on
esports athletes is remarkably lacking. The present study 1is an
exploratory study aimed to investigate aspects and risk factors of sleep in
esports athletes. To this end, we conducted a mixed study utilizing
quantitative and qualitative methodology.

The quantitative study compared sleeping patterns, cognitive functions,
and emotional characteristics of esports athletes with non-athletes.
Thirty-four esports athletes were employed to assess their sleep patterns,
mood and cognitive functions, and were compared with 21 people who
were not esports athletes over two weeks (mean age=21.6 years old,
100% males). During the sleep observation period, participants recorded a
daily sleep diary and objective sleep indicators were obtained using

wearable wrist actigraphy. The esports athlete group showed a
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statistically significant delayed sleep phase compared to non-athletes, and
the quality of sleep and refreshment scores after awakening were
significantly lower. Sleep quality and refreshment scores after awakening
also showed a significant negative correlation with late bedtime and a
late wake-up time. The esports player group showed significantly higher
depression scores and significantly higher depressive high-risk group rates

compared to non-athletes.

The qualitative study consisted of in-depth interviews with participants
on areas that were excluded from quantitative research or that need to
be understood in more detail using phenomenological research methods..
This study was conducted on six participants including esports players,
coaches, and an esports manager. We tried to understand the meaning of
esports athletes’ daily lives, sleep experiences, and sleep risk factors, and
to identify their needs for future sleep intervention. Semantic units for
life history, sleep and sleep risk factors of esports athletes were derived
from six categories: sleep risk factors, sleep protection factors, lifestyle,
stress  factors, organizational = management, and demands for
sleep/psychological intervention. Characteristics of sleep patterns of
esports athletes were discussed and interventions proposed based on
these results. Limitations and clinical significance of this study were also

discussed.

Keywords : esports, sleep, sleep risk factors, mixed-methods approaches
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