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AR F A,

B F PRI & B BIRATE R AT, BERR A B A e E, £ EIAR LI L FHARE A 2T ek =
HE e TAGH S AR B4, B, FRAAwaiag, TGRSR EART . R4e LT

BAREA . FRREREAF 7 RBAT T, ARAREZRERNA G ES, ARXAGHL. MEH XY
BAAAATAG . AR L A R R AR T EE )
KR R FHUK; BRIR; REIRE M FROL; B, LA

2SS B849: R395

WEE R R R R, BT ST, B
Jiki . HL T R L XK AL A ) A AR B A BT L,
NATAERR K i B R I 2R A 5T TAE #1528
PRIRRNAE 2] o R Bl R T HOR R L AR Y 2 1
&, A LA A TR ARk 52 s e, B B D
EREEER, MadE, £8R, 2017), fEgit, 8
ot =4 2 T A AR N R A A S/
B} L _F (Atkin, Sharp, Corder, & van Sluijs, 2014),
1635 E Y — I 4 R PR A v, 90% 4k 1 1 IR
HT— /N PR 23 foff FH L A i I (Gradiisar et al.,
2013),
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AR, G0 AN R R A O T
(1R S i 11 T2 5 ol O N S s R
4 Z %1 [a] i (Robinson et al., 2017), LA, HF
TR fof ) IR P9 52 M) S 5 /B, IR ARk, R
X2 SR B AF A B0 R O, I BRI AR L
W B IR SR, B

Bl T 4 H 25 AT, M AR m) R 22 B0
HEa™EaH. MRiamRErRE R, Th
EZ W ILEME D FEREA SR ERWEER, -
AR LK, JLE AT AR Y i IR i 2 /0 e
—AN/INif (Matricciani, Olds, & Petkov, 2012)., 1M fi
T — T AT 2R B, B IR A 6 3R [ K2
JEH s, KRN 25.7% (Li et al., 2018). 14T,
I E AN HE IR Bt A2 R W (Lu et al,
2017), AN R A IR RN — FR 51 B OB ) 1A
FYIBEZR, WAL (Riemann, Berger, & Voderholzer,
2001). B (Liu, Zhang, & Li, 2012) . O I 4595
J5 (Cappuccio, Cooper, D'Elia, Strazzullo, & Miller,
2011). J&HE(Qin, Zhou, Zhang, Wei, & He, 2014)
&, FEESRHIMAT KK (Gallicchio & Kalesan,
2009).,
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TRCF ARG AR S5 A L IR R RN
F1% 235 ¥4 R ) E 25 D T A 52 W (B LR 4, 2017),

M7 5 T R 5 A P X7 B B ) 532 W 400 0K 9 %,

ARSI VIA, RGLiid TR
JHR B R P S 080 . HIL o) B T B 1

1 T ERRE R X BE AR BY 5200

RAFAFFERW], B A A 23 % e Hi
) 32 00 2 00 (T G I 6 R G 558) 7 2R S
7 LA 2 % B B 1) 28 00 2 400 (Can B IS 45 4 45 ) 7 2
ANFERE R, B, ST EZ R
REWr A 9T B 7 SR ZE Z A OC R R, A
bt W5 A S 4 = AT RN ) BF 5 A vk R
PRI 38 Z MR IR R . T AT
A T 7 T A F 5 2R B I 3 B IO e % R
AT
11 BFHEAERMERASZN: XN EIER

U i B 2 B A I 2 R D B TR) 45 1Y
7R BEAT, BT, WL P B R
TR HIRERE G & Liu, 2016), H H &M
3 P R Rz ) R VG 2% R T HIR 5T o 4 4L
(Pittsburgh Sleep Quality Index) (Buysse, Reynolds,
Monk, Berman, & Kupfer, 1989), %[7)%: B A B4
PR RORE R B R U 1) 28 L P) 4, 20 I P 2 o
MBI TT ORI BE R 48, 1996), AT T X ik £
BRI T B 2R A (RS, 2R, B, KR
SN, SRR, 2014) A REH A B R by L B R A
>J ## & % (Children’s Sleep Habits Questionnaire,
CSHQ)th 75 12 40 38 wF 5¢ Hh #5 31) ) 72 i i (Owens,
Spirito, & Mcguinn, 2000), 115 A AW H T
24 L # (LI et al., 2007)F12# 3 AT L (Liy,
Wang, Tang, Wen, & Li, 2014), 5 T bRAEAL 117 45
R ZA, BEIR H A TE IR A 5T o i &
W, EERMBERS O RE(EERE 5, 2016).

ESMNE T FRE X 2208 L3 A D AR )
U Al RN R IR 22 18] 9 OC R AT T £ 3R FoT oy
Br, S5R LB, H T IRAA (o - R AR BT B L R AR AR
A H (B HE B A T B E WA E X R (Cain &
Gradisar, 2010; Carter, Rees, Hale, Bhattacharjee, &
Paradkar, 2016; Hale & Guan, 2015), 4|4, Carter
S5 N (2016) X 5 A7 e 2 1) A6 485 7% 20 154 (T
S Al P i A5 ) o B 45 72 2 T 7 O R BEAT OC 43
Mrk B, IR 1 TR 09 45 F 5 R R I Al 7 o

) B MR A DA K it 22 1 FI ) i R 3 A AE o0
BEMMEREKER, HXMERTFE. Hae
Guan (2015)%f %1% J LB FI 7 /AR (057 i 18] (screen
time) 5 B IR 2 W] 3¢ R BF AT R G LR R, il
(RN N ST A= NS IR 175 AN - 25
WA FIAR AR TAN AL, 43 i S 25 AT AR AR 32
BHRZRIMRR, S55R KL, 0% HF5T 3 &
LS BsF 0] R e AR 5 (32 2 S M IR DA T B
[]) Z AFFE AR G C R o LI — I ZRR L & 3
T XYL R (Cain & Gradisar, 2010), “FI3HIHY
B4y JL R M O 1 R LAY 45 R 4R =X (Cheung,
Bedford, Saez De Urabain, Karmiloff-Smith, &
Smith, 2017; Nathanson & Beyens, 2018; Tso et al.,
2016) . 1117 BN TR A 1) BIF 53 45 SR U] RE X6 B8R 4 —
o WAHFF AT A (ot FF X A BIR 7 Y
Y& FH (Exelmans & van den Bulck, 2015), ifii & H#F
FEENTE AR e BV, 1 SR felt D 0 e B 19 I 52 )
(Exelmans & van den Bulck, 2016;L eech, 2017),
12 BFHEAERAXMERNZm: TN ERIER
% LR IR 2 50 S 2R AR 310 s AORTE IR 22
S0 4% (polysomnograph, PSG)R4 ., PSG &l
RO S0 AR e, AT Lhic s A R e A e
BRZ . PEIE, A . OBk, IESERR S, A
3 3 AE S T R R IR B RS, Ak, BIR
RE 2 LI 7 32 2 A ME AR S50 T AR V5 (R 1 (Sl eep
onset latency), HEHR.EAT ] (total sleep time), HEMR
% (dleep efficiency), AREG LKA (wake after
sleep onset), 7E K & E] (time in bed)%% (Blood,
Sack, Percy, & Pen, 1997)., Zeid &b 5511 F1E F 2
Ja, MR A GUA W] LARYE PSG i 5% 3 1y A S B i
FIF 5 0T B AR AT 3300, DA i 4 1 b 7 i A 4R
AR I 1) 175 0 R Sh 28 A #E L IR Bl AT IC 5
B IEIR SR REA PSG & Mam, HEH
TIHAAEHEE T, 78R g2z
i, ©15 0 EIR R PSG WA — & AT Lt
Pk, 7E—E R Eal LU PSG AT HEIR 2401
WL (van de Water, Holmes, & Hurley, 2011),
TG T L - 5 (1 P 700 e IR =2 () 19 S B BF
FERD 2015 A, A 2EF X TR B BERT R 4
A 7INEE AR5 A5 AT HL - A5 0 HE B (4 5 T, 45 2Rk B
AR TACBT A3 A B, 1 - 5 2 i 2 0 R
RO, M RBOA B A [B] REIR , PR AR Bl B AR
Wb, WHBESRZ G WG T R, HAESE 2T R
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i 2% (Chang, Aeschbach, Duffy, & Czeisler, 2015),
J& LB 5 R 0] 1S ] g 2 8 G /S B A 38 26
LAY 45 5 (Réngtell et al., 2016). Kt (i — T BEHL
X B SEEG P, AN TR B ok, TEIR b iR
L 523 i /D 18 T B (Grenli et al., 2016),
15 U 5 Bh % P B A B IR R T+ 4 SRR (Borbély,
Daan, Wirz-Justice, & Deboer, 2016), X152 bk
E, BT RS NRASERE S, Mk
R B MEE ARENR . SR, B — AR XTI
123l RIS N e R, B T AT T A /NS Al R
Jiki - A5 23 5% il B HIR (Jones et al ., 2018) o 3% —J 1 AJ

RESZ A D T 252 8l AR B il BAT R 4 1o e NS ] 151,

A—Jr, el FERE A SR AR AN (R
8 MIFEL.

2 BT ERORAE P X RE BR B 2 AL )

B BB ST o 42 00 T 0 o 3 {1 15 O i R
F 5 (A A R 6T e HIR 52 W) ) VB FH ML (Cain &
Gradisar, 2010), X PUFFHLE 41T -
2.1 REARE % (sleep displacement)IEig

IR AN HL A A S —Fh AR Uk
B4R % 3 (van den Bulck, 2000), %4 BI% 1)
B 1 IR ] R E] BR ] (Kubey, 1986), %5 5 £l i

WP Fsf [ F) B 48, DA TR 5 T B IR s [ T B B 5T £
(Kubiszewski, Fontaine, Rusch, & Hazouard, 2014;
Twenge, Krizan, & Hisler, 2017; van den Bulck,
2000, 2004; Westerik, Renckstorf, Wester, & Lammers,
2005) (AnlEl 1 ffiR). X Fp B AE LB A D AERE
etk 3ks (Adam, Snell, & Pendry, 2007; Hysing
et al., 2015; Reynolds et al., 2015), #%ilt, Exelmans
Fil van den Bulck (2017)KtFERRFEIZNA, St 1R
A 1] (bedti me) 1 Ak AR A2 46 B 8] =22 1] 79 B B ik — 25
Y55, W b RIS R 22 R/ Y B B Bk Sy il IR 5 48 By B
—, TR b PR AR [ 220 P AR BR8] 7 3¢ B A AR o 1K 300
(shuteye onset)Fx =z J HEHR & e B —, LSRN
i G 5 A PR ) SR A L, R B R A 48 Xy s
WUNE 2 FrR), M 1% e e e I 4 e i
TT Y RGN,
22 MEEIEiR

NG T T A A F - BREAA PN A o] BB R
{141 5 7 R €45 1% . (Brown et al., 2006;Dill & Dill,
1999), 7% 5 T 0 A 10 A5 3 1 110 B i g 7K S
B, FeARYE | EREAE J) ROV (Anderson
et al., 2010;Harrison & Cantor, 1999;van der Molen
& Bushman, 2008), MIiffi AMELAAME, HEHR 5T
BT RENE 3 FR). 2800, I — R A &

BT A A

EpRE]

BB PRI BB

PR B 5

Bl 1 BEAR & i (Exelmans & van den Bulck, in press)
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2 el IR 3 XU B P 2 (Exelmans & van den Bulck, in press)



518 W PRAR 46 F, Aol FE X B NS Y 500 . L) B G 35 73
R A A bRt HEE MR PR AR 3 B
I
Fl 3 MafEElie

HE TT 0 AL 00 I X 238 T B s () VA2 A S 3 52 i)
(King et a., 2013), XML, MEEVE N MR H
T U AT B B 52 1 ) AL T i — 2P S
23 REXER

Bt CHIR U IR R R I LS T
o AR 2B 243 WA A AR BT A, DA A R A R B[]
21 B R (Cajochen et al., 2011; Chang et al., 2015;
Chellappaet al., 2013; Green, Cohen-Zion, Haim, &
Dagan, 2017, 2018; Granli et al., 2016; Wood, Rea,
Plitnick, & Figueiro, 2013) (A& 4 ff7R). i —
AR H I R 35 3 il T RO A8 (light-
emitting diodes, LED)E J5F %544 5T, %41 K 5
WHEE SR NRBERGUENEEKEL, Xak
SN BB BB 21443 1 (Berson, Dunn, & Takao, 2002;
Chellappacet al., 2013), M\ ifii 5 Wi Bl B 5 72

TEEERME, BRI AR 2R A A A )
o B R BT — 5 Y B R SR ARRLN, R, A
HIE AR 2% B E AR 2 —, i — Wit
FE (8 FH AR H B 43 0 % L T = A BRSO s (5
% S5 4 O R Ao B T I A Y BRI ) A — T/
B R Z 0, X AR BE T s . BRI RN H JE]
TIREMI R EAT TSR, S5 A, =Mz
&) il 22 S 80T Hods (Heath et al., 2014), %5 —I0#F

g3 &% PRS- (Wood et al., 2013), 4R, 7&
i PR 8] A8 < B /N 2 05, H T Al P X e
HE ARSI T 4 S B0 43 3K (Orzech, Grandner, Roane,
& Carskadon, 2016), BF#eit2os b & Ml s B R 19
G Wh, DT AR A B[]

AN, — RN RM, 8B el ot vk
B3 Gy, T L A R il e B 5 A
(Ayaki et al., 2016;van der Lely et al., 2015; Wood
et a., 2013), Xt AIZALH] A A P PR T HF—
ARYE . J14h, —TERFR LM, BT IESENH
T2 AN, B T IR YR R Y H I Sk
FK A A B R (Johansson, Petrisko, & Chasens,
2016), XA Ry iz IR AL T AL
24 mMEHIERHFER

IZBRIS AN W 1148 RS ) v A 25 e
AL £% #4 (Hamblin & Wood, 2002; Loughran et al.,
2005), #fEiR AR (1 53 W [A] (Wood, Loughran,
& Stough, 2006), MM &2 i Al 5T & (A & 5
TR)o BRI, AR TS R, BRI
SR 7 % )L A B B (Huss et al ., 2015). fix
BT — i 25 R 495 BT T R 0 A R A B R
AT AR RO S, 2 R R I R T A R e
MR 14 52 W 45 16 1 A — 3 (Singh & Pati, 2016), Kt

HL T
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REAR R BB

BER

B 4 BREGEie
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REIRIER HERR

FRLREIRAT

SR ER 72 B g by

BT B TR — R AL A TIRR
Zi BRR, PURHLE] 23 51 A [R] £ B2 X H 5
S A e NI 14 2 WD A g R, o e M 48 PR DA
TS [R], 0 BRI AR N 2, DR A B A
Jie 0 B A AL E A0, P S B e A v R
Xl PR ] ) R R X U R AT AN ) A BE )
Bro Fovb, BRI 480 B 98 ) B BN ) i 2 fie
B, SR, L A AN B0 B RN A 3
WM, B B IR A AR AR AR, A ABE R |
I B 503 A5 A R, T X T I BE AR AR A SR, B
I 45 B A RE A PRAE A AR . e, LT
Xt T X AR R TR, ANETRA L R

SR A A MHZBE AT T — R R AL MY,

FE 0 T B e 1 3R B e (Exelmans & van
den Bulck, 2017), #KTii, X BSR4
M ) R B, 40 0 2 — KRR 7R Yy, DA 3 2 (] B
AR H R BRI . e, 2R S
HEAT AR I B A A7 A — 2 BRI IS P, B
FH /AR L B R b R A B 7 B0, T B I AH
KT T- A S . AR5 &
I, BRI A 1 1 23 4R AR S s BT (]
8B [6] Bt 2 $E 3R AL PR A (R, PR 0k, I IR G B
K AR /52 J i (Custers & van den Bulck, 2012;
Exelmans & van den Bulck, 2015, 2016)., it —
TN KBTI E ZE LI T M DA R R 45
3, W A I 1998 4F 3 2010 4F B 45 BT <
B IR A 35045 Br 38 o, L 9 3 77 7 Sl 3 A IR AR
KK % (Leech, 2017)., 3 3 B J57 45 it FH IS [ (14 184 in
AR —E 23 T SR AR A A3k b o 3 T g2 A
AL EFELEEARENEEACHHEESL,
AT R 8% AR A R A 00 ol PR 17 100 > R 3 TR 3
L BRI R AR IS I

T T T R 82 L R P P, X P B

W RIRA T LR R S8, (HR IR R
WRA—, FEARMRSE LR, HErif
FEEEEN — BN R P AOGIIE . XIS
TOLRBYAE SR (BRI R %%, 2018; FRAX
&, 2018; KEE, Wik, FEE, 2015), W4
PHATL I 22 1 6 X R LR AT T A R, R EA
T SRAE AR, X AT B A i R U
AHEEN LB TR X (HEA AR 2B, &
H RS 5 W BT A A )t 2 ) B R AT
Frsgm, X FXEME, FAOGHRIEARES T
FRAE I A R

3 R TR RE P RE AR 2 Mo BY Fa B A0
Tt

HRRBEX A ARMATIER DAZE, Ml T
i AT O A A9 B 2 0, R ) v SR A 4 X
I IR, ) 2 ), B 8 A i B I IR 1) 1R L Ana
IR F A AT HEAR 2 F IR RE 08 A e B AR
T & WLHEHR (Barber & Cucalon, 2017; Kira, Maddison,
Hull, Blunden, & Olds, 2014), #4b, EJLEHS
2% B i — B () 3t 23 & A — A BUSKE 7 B (Policy
Statement) > F 55 e 45 HL A (5 6 L 2 R R
AAE RS T TR RIS IR, I 95 B ) — S N X i
3 TR A AR E T AR A 5 0 B R e 1 4
AR, U0 2010 AF F ORIt s M & LR L
BRI TR, 1 LA )L {8 A
8] B K de 22 AN B i WIS/ (Council On Media
Communications & Brown, 2011), XFPAREH
1 St BB A5 A 28 0 F T AR AR Y T 5 e 19
T AR

A B V400 199 Ff B SR 10, R B AT LA o o b
o PR P A ) it R B () Sk T, RS2 F
% 2 LB R (A 4583l 20 400 57 i ) S e R 199



%1

PR SE: T SO T B AR 2 00 AL B G 131 75

e AR (Wahi, Parkin, Beyene, Uleryk, & Birken,
2011), i H.—SEAfF 5T AL R AL i 1) 7 Ay i
N AR B B T4 A5 0 B — A 4 77 15 716 (Blunden &
Rigney, 2015), {HJ2 it i— RS A A B, JE4E 4
Jil 22:00 LAJS S 1A 7 AT TR s 2 2B
I R S W B >0 45T 149328 2 B 1 B AR 155 100 9 G ik 2 T
#(Harris et al., 2015), K, 2AafBR il A A
Al BEIF A B BAR AP MR

ARG BB %) F B SR U, A R IR
B3, T LAE YULE . NG — 8 I T 1 N
2, MIATHE i —26 hAGHEL . miE . #&97. @
T B PIEY o DA RGBS B0 9 R BEOR UG, ) e
0 H AR A A Bib A 22 A0, DT i S A
S A L A0 T I G P 3 A 2 T ik 1) /N o

% F HRIZ5 88N —BUW 2 SR F L EE,
M, A THRETE Y, TR XTSI 58 B e X
AR A T R, H AT 9E R BN = A w7

Hi—, MBRFEAR G M BT T, Wby &k
HE TR LED B R BOR B A B —Fhog 84 1)
WIRA AR B R R . BT
E A B F-HLR%E(Oh, Yoo, Park, & Do, 2015)
T % % (Brainard et al., 2013; Jou et al., 2013;
Zukauskas, Vaicekauskas, & Vitta, 2012) #4711
— R ERTFIT RFRCR o IR AR Z Rk
R A AR 8 D6 B e 7 i U A 30 334 T T 1
oo HMATEE, BETENCAFRE R
THEEAHEFIERE ARSI et a., 2014; Yi
et al., 2015)fc I 4% Bf e o) IS A T AR 2 i . 5
LED B3 AFIAYZ, 4050 222l o Ut
AEOCMM A B BoR AN AN B K, XL
WY LED BEAE H A OGHTH R0 [, X575 b1
BT B B BAR TR E K I S E R, HE
FE MR AS - 98 0 22 T o3k, SO 07 D %o B IR 174
TR, PR AR AR R —A T 1

B, 0T P T B A R A SR e U o
WOt o T T A U B sl 2 97 4 AR 5 W) DA 43 b i
U8 B 5E 6T A (A0 ), DT 3k B £ 3 e
IR L0 (Ayaki et al., 2016; Burkhart & Phelps,
2009; Escofet & Bara, 2017; Gringras, Middleton,
Skene, & Revell, 2015; Sasseville, Pagquet, Sévigny,
& Hébert, 2006; van der Lely et al., 2015), i3 &%
AP IRGERAART . 5 TR, el
U8 W6 T T R B B AR i DR, (AR A

FEAE—LBE A B BRIG . 55, o 8 250 I A S5
W b, MR AP IR R AR Pk b, X T REAE
R A T il —E R E R AE , K, i
B 47 IR B 1) 378 9 6 R T N AR 1Y, TR A REAR
PR ZR AT B AT .

5=, (RN R AT IR B A .
PR IAE TR AR R A A L OGTE BY A X
U, T A B B S R otk A . 3K
14 L FH B A A 6 2 SE AL S BLR (W SE i 1, R
V82 S5 T S X B MR PR AR S T . AN, B SR
AL, WREIAME, F P AT LR A & R R i
FTEhaSIYY . B ATz FH F 24 f.lux (Escofet
& Bara, 2017; Heath et al., 2014), Twilight (Bossi &
Hopker, 2017), sleep-aware (Gringras et al., 2015)Fl
FEHLA P A Night Shift"#17 (Nagare, Plitnick,
& Figueiro, in press)% ,

PLEA BT 107 A — @ B L2
B LLAOHRE, RO IA T B E— 2P gl O
SR, OB SR BT T 5 £ 186 TR A A0 $8 A IR
oA, ECAWRMIER L, HALELER T
T N EAR SRR, IR T8, i —3
W9 & B, IR 14:30~21:00 A2 /NFAY 526
(%1 569 Ix) 8 5 58 % A CHEIHE 7 8] PR /N 1)~ Al
P 5] 332 %o e B 174 7 4 52 il (Réngtel | et al., 2016).
WA, B IR I HAT YT, REAE R ey B Bl
FOAHAT RIRIT A B AR s T A =
S BERR (R8T, 127 6 IR T R A RERR 2 4R Y 3R
J LA SN R B AH 5 DA 0 Y I 4 (Montgomery &
Dennis, 2004; Murawski et al., 2018), T H:H 1y A
BN AT A IT Be A8 11 B R AR 2 1 ik % (Riley
et al., 2010)FIiE 1 (van Straten et al., 2014)%5 %
PRAL B N HIAT AT i, T IR R R B e aT
FIT R (RS 4%, 2016), f&BhEnl LI A
Xof L AR A AN A T, RS T AR
I HIR 3 22 T 9 PR AE DG IBE, AT A O A1 T B e
AR 7] 231

4 KFIMREE

41 ERXEMHIA—DTEF

FE, - A 57 D R e B 2 ] ) PSR G &R H i 9T
TSI, B 9 S5 90 25 B 55 TG 1) BIF 55 ) 45
IR, BRI IR L 0 55 2 5
AR 2 T BRI ), — BL3E B T
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AT I 38R A B 5T B R A S, A
W B DA A5 B I 3 /NS B H AR
T 1) R0 A 7 0 ) ¢ v ) MR [ T 2 8 I 2
#H 2% (Johnson, Cohen, Kasen, First, & Brook, 2004),
Nuutinen % A (2013) 9k a1 A 5T 3 W, B fini i I
WL FE P R B 2 L A SRR A 9 A A 8 23
JLZE R HEIR AT o ER A — e ST A5 R I
THIRMEE . NG 22338 i A R B R B
IR, B R A 9/ B A5 S 25 N LA R B
i) (Hart et al., 2017), 53 4b—LERF 58 & B, AAT]

AR AT BEA HL - A S IR 7] AL P — o R xof T Bt

BV R I T O MU B R A 25 SR i R R . —
WUR ) = AR G AR GE R B, A 2 Y e IR 1] R
ST TR (Tavernier & Willoughby,
2014), +L£ 2 A REFEJEAF U 1Pod 4K (Ferraro,
Holfeld, Frankl, Frye, & Halvorson, 2015), H 7<#x;
IE—TRESE 6 AEMIF R SRR A e, i1
6 % Bt Y A B Hsf 8] S22 3R R 12 27 s () B, P QA i i
B B A B IE A 56 % & (Kato, Yorifuji,
Yamakawa, & Inoue, 2018)., Bf5E & ITIA N =2 fif LA
11 B 45 SR T R SR IR Oy R I A fT R N R BIR
] () 5C R £ Bl 5 AR IR ) A2 fb T 22 4k, 1 Johnson
S5 N (2004) A WF 58t SRR IZ ARG . AT BE, 14 %
N F, AT FH B[R] 0/ D 16 2 e B[] A
fR v/ 5 B R TE A GG R, T 16 %5 B AL PR
A5 FH s} 8] A ek A E AT 22 25 Bsf i IR (] 850 1) 9 2D 2
FERTE S

A FEET U L P JE SR, R
2 [H) AT RS — OB AH G OC R (Magee, Lee, &
Vella, 2014), A He TG ZEBTH ™4 0 il F 52
R[] Y S 35 2 0 5 (B 1 I B B 18 3 o o
F14) S0 Yo H, - B O felT D I 450 1) 5 i ) Sk s — 2L
FE A Z A R AR o6 R DL KT REAEAE IR R T AR
A A A8 i, 0 I /K (Cacioppo et al., 2002;
Carter, 2018; Carter et al., 2016)%,
42 MEAXBEMRLINZ L

H 6T T R A 1) 7 L0 2 £ 285 A Bl S A
e ARk PSG, BLA 1 ST 50 B 53 1 4R 14 ok
FHIX 6 J7 AT L B 1 R o XTI S
FIHE S RRIR B AR DL (AN B 4l L . U R ) R U,
88 P 3 TP A T B IR T BB R R PSS, HETA
LRI TH RIS MRS RS, %2
ZR G5 RE i 30 2k LR TG 4R A TR 118 i X A T e G

i Y M 0 o 2 R R B 3 S 45 2R IR PSG B —
BT Pk (Werth et al., 2017), - HiZK RS AT L)
KB TAE, XA & 2k b, Bl R4
) B R R 2 5 2 RT LA R NI B, IERRN
TR BRI R TR, B AR IR EIS 5
iR FBZ—,

Al E IR T, Ji R Liu (2016) Al 25k & B,
KA 0 5] 4 B GRXF A5 BE AT T 30k, (H 20
01 2 I A 1] (responsiveness) A 7 R AT R 36, itk
Hh, REB ST )45 1 2R AR R AR S DU 48 A, ™R
BEWMNIZMA R TR P HETNE, SR T
SRULAGTHF 2 A BERR G 50, DI 454 0% B W B 4
K, b RIS E] 855 (Short, Gradisar, Lack, Wright,
& Chatburn, 2013), Liu 5% A (2018) & 3, 7 HEHR M
W A ) R A B = TSR A A 3R
et Z AAH OGN, X R AT 27 600 T A FR 4k
AR W EE M, R FAREIR H & 00584
FEERR H EIE R E20WE 5 KL E(Short,
Arora, Gradisar, Taheri, & Carskadon, 2017),

5 H P AREAA (5 A5 00 A 0 D 2 R
W Im) 5 1 25 9 7 ik, HLAS AR {6l FH 9 3 O[] 5 9
AR B R AR, SRS 4 R Z AR
MEFEAT BT U o AR R T B & R T
PR SO IR A f SR, HEAT ARG Y0 BRI A
PP, DAREING R 5 0 — oM Fnn] Xt o
WAL, TF R HL AR A I 0 1 2 UL Ay ik
AR F AR ITE, n— L4 F R 2 P
AT LA A Bhid st T HLA L G )l RS 0L, RSEAFSY
AT A2 R el S R sl R R Sk e SR LT
AR RS .

43 HEHNFHINESURALMAR

DA LA 5 U A BRI 09 X b 4 A T L
DU B A DL e, AR RS Y R A A —
R 5L 1, PR ENE IR SE X7, MiEAF
HE—ENEGMLEZZLL, KKV LARE
TFER ARG 1, o F SR OoRs I 09 SE 801 1 4
RN E . AR B R B 45 7 T
F A0 7 52 I B AT 22 B 0 28 B, LAAREH — 3%
Z R 2 B AL, A ) PR IR ol X B
PSRBT, 54k, AT LUK S Y Y 2
WHAT —EWEES, UBZRE 1Y EAERRN %I
TR A, R 6 FrR. L AEHR B3 X5
BRI A, 435 G BRI . BG4 S R



5 10 BRDCHIAE: L T P IR A . BL BT 77
b AR FtE K PR IR T Kﬁ@@@§£>{_l@a

e B B 8 O B —
BRI, FLBERST. W

WA B S B —
BHROt. GRS, M

6 T BEA P X B AR S ) 99 450 BRIB HE 28

ol e G 98 B Bt — RN B Bt AN TR sE ), AT 2
B H EE R (5 X e R 2 e B e Y TR

T SCER IR A B 5 AR 4 S A F L 1 1
o R 10 3K 5 1 L 50 5 FH T I IR ) 52 ), T
UEAENE, 5t 1 9 9 2 1 b I ) o
X B IR (52 ], W FALRRE AT, RS
AHH, YEARIE, 2017), R4S AR (Chen & Gau,
2016)%5 o AT WIFFE H G i 5L PR a2 PN 25 A0 o
PR FHRE L, a0 38 19 32k 4 ] (Sampasar- K anyinga,
Hamilton, & Chaput, 2018). IHt41, IRl T4k
Al RE X MEAR EL A A [R] A52 0, dn Arora % A (2014)
R FE 22, A P 2 0 L 1 LR il FHER R T4
H Ry BEIR A T E, FHLEH . 4 sg b A
oL FIERR AN UT & SR 5 A M PR S A O, Hidp,
W35 SRS B R . T Twenge %5 A (2017)IX 43 T 1%
Gt T AR AR, R I B R R ) 9 2
AT AR A% SR IR ) i FH 25 DO AR OG . kA, A
H Bt 2 X 45 524 firsg i, gilan, #xtF T T
YEE R, S 7RI E A i 4 JA it FH e i 8 2o 30 4
/N B B W] BB A& A= R AR (3] 81 (Andersen & Garde,
2015). %F H i f 1 Al ROk B A 22 £ 00

A, AATTAEAE 23 [R) I 22 Fl e, 1 1844 (Calamaro,

Mason, & Ratcliffe, 2009), ¥ 3 AT 5% B 1% Fh I
REINCHE o AN I T AL X Ly T X HL 7 I
By BT FH RS S BEAT AR AL, DL I 4 Bt 45 3
P SO Aol 180 A [ 155 190 T B B 114 A [+ 5 00
AR E SN 5T AT R AT BUR,  H A

Il P X T 32 U B 0T 58 R 0 e ELBIE S A0 A B —,

{ELJR Bt 25 Pl P AR 1 I 25 3747 A0 R 1) R 1 H
JE, P R R O 4R 2 T R R
TR BRI, W Li S8 A 2007 T
CSHQ 4 T He WA Ei fii {5 155 B A5 24 L 28 hie
WG 2 [R1 0 DG 2R, & 300 F A0 R, i 07 P A B B
WL BRI ZEZ —(Li et al., 2010), Zhou

FEN(2012) A T B EE R . X R A (Wu,
Tao, Zhang, Zhang, & Tao, 2015; Xu, Zhu, Sharma,
& Zhao, 2015) F124 iy Hif JLEE (Tso et al., 2016) 1) 1
BB oT Al ke B 3 2 (AR A DG IR K, (] P A
RREEERBUESL NS A, BRI HME
WHEA —E ML E X, (H A e 3 L )
Iy X7 R R, AR L SR =
% . YNGR T T 58 /Y I J o AN 45 B4
MER DA, ARG B 0 IEAR T4 5
By, W R M AR A 5 AT LA R A fofF R ) A
) Y A 52 M B JEC T X i, LS B2 AR T i ] A
B 7™ B M A B T BB B DR R

B oS Rt bW 2 BRA E IR Ching-Sui Hung
B A A 3 AR 0915 2.

2% 30k

MRERAR, WihvE, FHE, e, ek, FR, HEE.
(2018). JuREX A2 L ELFIAT N IISE . O ZEFL 20,
26(6), 1083-1095

EHF, FEE, FEM. (2017). B H AR XA AR
L PRI, 25(10), 1799-1810

XRE, Fa3ZE, #EM, WK, (2017). FHRKEEH
AAERRIRT B A S RATER . O IR, 49(12),
1524-1536

XGER, T, WA, EEM, REW, B, . &H
JIE. (1996). UL 2% £ ik HIR J 5 48 K4 (0 15 FE R RURERIF 7. 7
LEkF LA, 29(2), 103-107.

BBk sY, ZEH, EHE, skIiE, ROKBE. (2014). VU246 AE
AR T 2 48 B A5 B RO v . KR 7, 43(3), 260—
263.

ERFK, BERR, ZEE, T, M, R, BAEE.
(2018). oM E R EAER . © B F FHE, 26(7),
1213-1222

Rk, UHEE, REE, JF0R, BRINE, BB, (2016).
AR B B 2N EAT IR TC T TR R R R X
WEHE VAN . O BRI, 24(2), 173-195



78 LR R

%21 %

KA, WHERH, AEE. (2015). W RAE0EEH &I
i 2 WU O ZEFL 2 R, 23(8), 1348—1360.

Adam, E. K., Snell, E. K., & Pendry, P. (2007). Sleep timing
and quantity in ecological and family context: A
nationally representative time-diary study. Journal of
Family Psychology, 21(1), 4-19.

Andersen, L. L., & Garde, A. H. (2015). Sleep problems and
computer use during work and leisure: Cross-sectional
study among 7800 adults. Chronobiology International,
32(10), 1367-1372.

Anderson, C. A., Shibuya, A., lhori, N., Swing, E. L.,
Bushman, B. J., Sakamoto, A., ... Saleem, M. (2010).
Violent video game effects on aggression, empathy, and
prosocial behavior in eastern and western countries: A
meta-analytic review. Psychological Bulletin, 136(2),
151-173.

Arora, T., Broglia, E., Thomas, G. N., & Taheri, S. (2014).
Associations between specific technologies and adol escent
sleep quantity, sleep quality, and parasomnias. Seep
Medicine, 15(2), 240-247.

Atkin, A. J,, Sharp, S. J., Corder, K., & van Sluijs, E. M. F.
(2014). Prevalence and correlates of screen time in youth:
An international perspective. American Journal of
Preventive Medicine, 47(6), 803-807.

Ayaki, M., Hattori, A., Maruyama, Y., Nakano, M.,

Tsubota, K. (2016).

Protective effect of blue-light shield eyewear for adults

Yoshimura, M., Kitazawa, M., ...

against light pollution from self-luminous devices used at
night. Chronobiology International, 33(1), 134—139.

Barber, L. K., & Cucalon, M. S. (2017). Modifying the Sleep
Treatment Education Program for Students to include
technology use (STEPS-TECH): Intervention effects on
objective and subjective sleep outcomes. Stress & Health,
33(5), 684—690.

Berson, D. M., Dunn, F. A.,, & Takao, M. (2002).
Phototransduction by retinal ganglion cells that set the
circadian clock. Science, 295(5557), 1070-1073.

Blood, M. L., Sack, R. L., Percy, D. C., & Pen, J. C. (1997).
A comparison of sleep detection by wrist actigraphy,
behavioral response, and polysomnography. Seep, 20(6),
388-395.

Blunden, S., & Rigney, G. (2015). Lessons learned from
sleep education in schools: A review of dos and don'ts.
Journal of Clinical Seep Medicine, 11(6), 671-680.

Borbély, A. A., Daan, S., Wirz-Justice, A., & Deboer, T.
(2016). The two-process model of sleep regulation: A
reappraisal. Journal of Seep Research, 25(2), 131-143.

Bossi, A. H., & Hopker, J. (2017). Twilight: Filter the blue
light of your device and sleep better. British Journal of
Sports Medicine, 51(14), 1103-1104.

Brainard, G. C., Coyle, W., Ayers, M., Kemp, J., Warfield,
B., Maida, J., ... Hanifin, J. P. (2013). Solid-state lighting
for the International Space Station: Tests of visual
performance and melatonin regulation. Acta Astronautica,
92(1), 21-28.

Brown, J. D., L'Engle, K. L., Pardun, C. J.,, Guo, G,
Kenneavy, K., Jackson, C. (2006). Sexy media matter:
Exposure to sexual content in music, movies, television,
and magazines predicts black and white adolescents'
sexual behavior. Pediatrics, 117(4), 1018-1027.

Burkhart, K., & Phelps, J. R. (2009). Amber lenses to block
blue light and improve sleep: A randomized trial.
Chronobiology International, 26(8), 1602—-1612.

Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R,,
& Kupfer, D. J. (1989). The Pittsburgh Sleep Quality
Index: A new instrument for psychiatric practice and
research. Psychiatry Research, 28(2), 193-213.

Cacioppo, J. T., Hawkley, L. C., Berntson, G. G., Ernst, J.
M., Gibbs, A. C., Stickgold, R., Hobson, J. A. (2002). Do
lonely days invade the nights? Potential social modulation
of sleep efficiency. Psychological Science, 13(4), 384—
387.

Cain, N., & Gradisar, M. (2010). Electronic media use and
sleep in school-aged children and adolescents: A review.
Seep Medicine, 11(8), 735-742.

Cajochen, C., Frey, S., Anders, D., Spéti, J., Bues, M., Pross,
A., ... Stefani, O. (2011). Evening exposure to a light-
emitting diodes (LED)-backlit computer screen affects
circadian physiology and cognitive performance. Journal
of Applied Physiology, 110(5), 1432-1438.

Calamaro, C. J.,, Mason, T. B. A., & Ratcliffe, S. J. (2009).
Adolescents living the 24/7 lifestyle: Effects of caffeine
and technology on sleep duration and daytime functioning.
Pediatrics, 123(6), e1005—e1010.

Cappuccio, F. P., Cooper, D., D'Elia, L., Strazzullo, P., &
Miller, M. A. (2011). Sleep duration predicts cardiovascular
outcomes: A systematic review and meta-analysis of
prospective studies. European Heart Journal, 32(12),
1484-1492.

Carter, B. (2018). Letter to the editor: Is poor sleep, and
loneliness linked by increased use of technology?
Psychological Medicine, 48(5), 876-877.

Carter, B., Rees, P., Hale, L., Bhattacharjee, D., & Paradkar,
M. S. (2016). Association between portable screen-based
media device access or use and sleep outcomes: A
systematic review and meta-analysis. JAMA Pediatrics,
170(12), 1202-1208.

Chang, A. M., Aeschbach, D., Duffy, J. F., & Czeisler, C. A.
(2015). Evening use of light-emitting eReaders negatively
affects sleep, circadian timing, and next-morning alertness.



%1

WRPRAR A5 o Aol FH X B MR Y 520 . AL o) B G 33 79

Proceedings of the National Academy of Sciences, 112(4),
1232-1237.

Chellappa, S. L., Steiner, R., Oelhafen, P., Lang, D., Gétz, T.,
Krebs, J., Cajochen, C. (2013). Acute exposure to evening
blue-enriched light impacts on human sleep. Journal of
Seep Research, 22(5), 573-580.

Chen, Y. L., & Gau, S. S. F. (2016). Sleep problems and
internet addiction among children and adolescents: A
longitudinal study. Journal of Seep Research, 25(4),
458-465.

Cheung, C. H. M., Bedford, R., Saez De Urabain, I. R. S,,
Karmiloff-Smith, A., & Smith, T. J. (2017). Daily
touchscreen use in infants and toddlers is associated with
reduced sleep and delayed sleep onset. Scientific Reports,
7,46104.

Council On Media Communications., & Brown, A. (2011).
Media use by children younger than 2 years. Pediatrics,
128(5), 1040-1045.

Custers, K., & van den Bulck, J. (2012). Television viewing,
internet use, and self-reported bedtime and rise time in
adults: Implications for sleep hygiene recommendations
from an exploratory cross-sectional study. Behavioral
Seep Medicine, 10(2), 96-105.

Dill, K. E., & Dill, J. C. (1999). Video game violence: A
review of the empirical literature. Aggression and Violent
Behavior, 3(4), 407-428.

Escofet, J., & Bara, S. (2017). Reducing the circadian input
from self-luminous devices using hardware filters and
software applications. Lighting Research and Technology,
49(4), 481-496.

Exelmans, L., & van den Bulck, J. (2015). Sleep quality is
negatively related to video gaming volume in adults.
Journal of Seep Research, 24(2), 189-196.

Exelmans, L., & van den Bulck, J. (2016). Bedtime mobile
phone use and sleep in adults. Social Science & Medicine,
148, 93-101.

Exelmans, L., & van den Bulck, J. (2017). Bedtime, shuteye
time and electronic media: Sleep displacement is a two-
step process. Journal of Seep Research, 26(3), 364—370.

Exelmans, L., & van den Bulck, J. (in press). Sleep research:
A primer for media scholars. Health Communication.

Ferraro, F. R., Holfeld, B., Frankl, S. N., Frye, N., &
Halvorson, N. J. (2015). Texting/iPod dependence,
executive function and sleep quality in college students.
Computers in Human Behavior, 49, 44-49.

Gallicchio, L., & Kalesan, B. (2009). Sleep duration and
mortality: A systematic review and meta-analysis. Journal
of Seep Research, 18(2), 148-158.

Gradisar, M., Wolfson, A. R., Harvey, A. G., Hale, L.,
Rosenberg, R., Czeisler, C. A. (2013). The sleep and

technology use of Americans: Findings from the National
Sleep Foundation's 2011 sleep in America poll. Journal of
Clinical Seep Medicine, 9(12), 1291-1299.

Green, A., Cohen-Zion, M., Haim, A., & Dagan, Y. (2017).
Evening light exposure to computer screens disrupts
human sleep, biological rhythms, and attention abilities.
Chronobiology International, 34(7), 855-865.

Green, A., Cohen-Zion, M., Haim, A., & Dagan, Y. (2018).
Comparing the response to acute and chronic exposure to
short wavelength lighting emitted from computer screens.
Chronobiology International, 35(1), 90-100.

Gringras, P., Middleton, B., Skene, D. J., & Revell, V. L.
(2015). Bigger, Brighter, Bluer-Better? Current light-emitting
devices——Adverse sleep properties and preventative
strategies. Frontiersin Public Health, 3, 233.

Gronli, J.,, Byrkjedal, K. I|., Bjorvatn, B., Nedtvedt, &.,
Hamre, B., Pallesen, S. (2016). Reading from an iPad or
from a book in bed: The impact on human sleep. A
randomized controlled crossover trial. Seep Medicine, 21,
86-92.

Hale, L., & Guan, S. (2015). Screen time and sleep among
school-aged children and adolescents: A systematic
literature review. Seep Medicine Reviews, 21, 50-58.

Hamblin, D. L., & Wood, A. W. (2002). Effects of mobile
phone emissions on human brain activity and sleep
variables. International Journal of Radiation Biology,
78(8), 659-669.

Harris, A., Gundersen, H., Magrk-Andreassen, P., Thun, E.,
Bjorvatn, B., ... Pallesen, S. (2015). Restricted use of
electronic media, sleep, performance, and mood in high
school athletes——A randomized trial. Seep Health, 1(4),
314-321.

Harrison, K., & Cantor, J. (1999). Tales from the screen:
Enduring fright reactions to scary media. Media Psychol ogy,
1(2), 97-116.

Hart, C. N., Hawley, N., Davey, A., Carskadon, M., Raynor,
H., Jelalian, E., Wing, R. R. (2017). Effect of
experimental change in children's sleep duration on
television viewing and physical activity. Pediatric Obesity,
12(6), 462-467.

Heath, M., Sutherland, C., Bartel, K., Gradisar, M.,
Williamson, P., Lovato, N., Micic, G. (2014). Does one
hour of bright or short-wavelength filtered tablet
screenlight have a meaningful effect on adolescents
pre-bedtime alertness, sleep, and daytime functioning?
Chronobiology International, 31(4), 496-505.

Huss, A., van Eijsden, M., Guxens, M., Beekhuizen, J., van
Strien, R., Kromhout, H., ... Vermeulen, R. (2015).
Environmental radiofrequency electromagnetic fields
exposure at home, mobile and cordless phone use, and



80 LR R

%21 %

sleep problems in 7-year-old children. PLoS ONE, 10(10),
€139869.

Hysing, M., Pallesen, S., Stormark, K. M., Jakobsen, R.,
Lundervold, A. J.,... Sivertsen, B. (2015). Sleep and use of
electronic devices in adolescence: Results from a large
population-based study. BMJ Open, 5(1), e6748.

Ji, X., & Liu, J. (2016). Subjective sleep measures for
adolescents: A systematic review. Child: Care, Health and
Development, 42(6), 825-839.

Johansson, A. E. E., Petrisko, M. A., & Chasens, E. R.
(2016). Adolescent sleep and the impact of technology use
before sleep on daytime function. Journal of Pediatric
Nursing, 31(5), 498-504.

Johnson, J. G., Cohen, P., Kasen, S., First, M. B., & Brook, J.
S. (2004). Association between television viewing and
sleep problems during adolescence and early adulthood.
Archives of Pediatrics & Adolescent Medicine, 158(6),
562-568.

Jones, M. J., Peeling, P., Dawson, B., Halson, S., Miller, J.,
Dunican, I., ... Eastwood, P. (2018). Evening electronic
device use: The effects on alertness, sleep and next-day
physical performance in athletes. Journal of Sports
Sciences, 36(2), 162—170.

Jou, J. H., Hsieh, C. Y., Tseng, J. R., Peng, S. H., Jou, Y. C.,
Hong, J. H., ... Lin, C. H. (2013). Candle Light-Style
Organic Light-Emitting Diodes. Advanced Functional
Materials, 23(21), 2750-2757.

Kato, T., Yorifuji, T., Yamakawa, M., & Inoue, S. (2018).
National data showed that delayed sleep in six-year-old
children was associated with excessive use of electronic
devices at 12 years. Acta Paediatrica, 107(8), 1439-1448.

King, D. L., Gradisar, M., Drummond, A., Lovato, N.,
Wessel, J., Micic, G., ... Delfabbro, P. (2013). The impact
of prolonged violent video-gaming on adolescent sleep:
An experimental study. Journal of Seep Research, 22(2),
137-143.

Kira, G., Maddison, R., Hull, M., Blunden, S., & Olds, T.
(2014). Sleep education improves the sleep duration of
adolescents: A randomized controlled pilot study. Journal
of Clinical Seep Medicine, 10(7), 787—792.

Kubey, R. W. (1986). Television use in everyday life:
Coping with unstructured time. Journal of Communication,
36(3), 108-123.

Kubiszewski, V., Fontaine, R., Rusch, E., & Hazouard, E.
(2014). Association between electronic media use and
sleep habits: An eight-day follow-up study. International
Journal of Adolescence and Youth, 19(3), 395-407.

Leech, J. A. (2017). Changes in sleep duration and
recreational screen time among Canadians, 1998-2010.
Journal of Seep Research, 26(2), 202—209.

Li, L., Wang, Y. Y., Wang, S. B., Zhang, L., Li, L., Xu, D.
D., ... Xiang, Y. T. (2018). Prevalence of sleep disturbances
in Chinese university students: A comprehensive meta-
analysis. Journal of Seep Research, 27(3), €12648.

Li, S. H., Jin, X. M., Wu, S. G., Jiang, F., Yan, C. H., Shen,
X. M. (2007). The impact of media use on sleep patterns
and sleep disorders among school-aged children in China.
Sleep, 30(3), 361-367.

Li, S. H., Zhy, S. K., Jin, X. M., Yan, C. H., Wu, S. H., Jiang,
F., ... Shen, X. M. (2010). Risk factors associated with
short sleep duration among Chinese school-aged children.
Seep Medicine, 11(9), 907-916.

Liu, J. H., Wang, G. H., Ji, X. P., Cui, N. X., & Liu, X. C.
(2018). Agreement between parent-reports and child
self-reports of sleep problems in Chinese children. Seep
& Biological Rhythms, 16(3), 283-291.

Liu, J. Z., Zhang, A. L., & Li, L. D. (2012). Sleep duration
and overweight/obesity in children: Review and implications
for pediatric nursing. Journal for Specialists in Pediatric
Nursing, 17(3), 193-204.

Liu, Z. J., Wang, G. H., Tang, H., Wen, F. M., & Li, N. X.
(2014). Reliability and validity of the Children's Sleep
Habits Questionnaire in preschool-aged Chinese children.
Seep & Biological Rhythms, 12(3), 187-193.

Loughran, S. P., Wood, A. W., Barton, J. M., Croft, R. J,,
Thompson, B., Stough, C. (2005). The effect of
electromagnetic fields emitted by mobile phones on
human sleep. Neuroreport, 16(17), 1973-1976.

Lu, L., Wang, S. B., Rao, W. W., Ungvari, G. S, Ng, C. H.,
Chiu, H. F. K., ... Xiang, Y. T. (2017). Sleep duration and
patterns in Chinese older adults: A comprehensive meta-
analysis. International Journal of Biological Sciences,
13(6), 682—689.

Magee, C. A., Lee, J. K., & Vella, S. A. (2014). Bidirectional
relationships between sleep duration and screen time in
early childhood. JAMA Pediatrics, 168(5), 465-470.

Matricciani, L., Olds, T., & Petkov, J. (2012). In search of
lost sleep: Secular trends in the sleep time of school-aged
children and adolescents. Sleep Medicine Reviews, 16(3),
203-211.

Montgomery, P., & Dennis, J. (2004). A systematic review
of non-pharmacological therapies for sleep problems in
later life. Seep Medicine Reviews, 8(1), 47-62.

Murawski, B., Wade, L., Plotnikoff, R. C., Lubans, D. R., &

(2018). A systematic review and

meta-analysis of cognitive and behavioral interventions to

Duncan, M. J.

improve sleep health in adults without sleep disorders.
Seep Medicine Reviews, 40, 160—169.

Nagare, R., Plitnick, B., & Figueiro, M. G. (in press). Does
the iPad Night Shift mode reduce melatonin suppression?



%1

WRPRAR A5 o Aol FH X B MR Y 520 . AL o) B G 33 81

Lighting Research and Technology.

Nathanson, A. I., & Beyens, |. (2018). The relation between
use of mobile electronic devices and bedtime resistance,
sleep duration, and daytime sleepiness among preschoolers.
Behavioral Seep Medicine, 16(2), 202—219.

Nuutinen, T., Ray, C., & Roos, E. (2013). Do computer use,
TV viewing, and the presence of the mediain the bedroom
predict school-aged children's sleep habits in a
longitudinal study? BMC Public Health, 13, 684.

Oh, J. H., Yoo, H., Park, H. K., & Do, Y. R. (2015). Analysis
of circadian properties and healthy levels of blue light
from smartphones at night. Scientific Reports, 5, 11325.

Orzech, K. M., Grandner, M. A., Roane, B. M., & Carskadon,
M. A. (2016). Digital media use in the 2 h before bedtime
is associated with sleep variables in university students.
Computers in Human Behavior, 55, 43-50.

Owens, J. A., Spirito, A., & Mcguinn, M. (2000). The
Children's Sleep Habits Questionnaire (CSHQ): Psychometric
properties of asurvey instrument for school-aged children.
Sleep, 23(8), 1043-1051.

Qin, Y. Y., Zhou, Y. H., Zhang, X., Wei, X., & He, J. (2014).
Sleep duration and breast cancer risk: A meta-analysis of
observational studies. International Journal of Cancer,
134(5), 1166-1173.

Rangtell, F. H., Ekstrand, E., Rapp, L., Lagermalm, A,
Liethof, L., Bucaro, M. O., ... Benedict, C. (2016). Two
hours of evening reading on a self-luminous tablet vs.
reading a physical book does not alter sleep after daytime
bright light exposure. Seep Medicine, 23, 111-118.

Reynolds, C. M., Gradisar, M., Kar, K., Perry, A., Wolfe, J.,
Short, M. A. (2015). Adolescents who perceive fewer
consequences of risk-taking choose to switch off games
later at night. Acta Paediatrica, 104(5), e222—227.

Riemann, D., Berger, M., & Voderholzer, U. (2001). Sleep
and depression — Results from psychobiological studies:
An overview. Biological Psychology, 57(1-3), 67—103.

Riley, W. T., Mihm, P,, Behar, A., & Morin, C. M. (2010). A
computer device to deliver behavioral interventions for
insomnia. Behavioral Seep Medicine, 8(1), 2-15.

Robinson, T. N., Banda, J. A., Hale, L., Lu, A. S,
Fleming-Milici, F., Calvert, S. L., ... Wartella, E. (2017).
Screen media exposure and obesity in children and
adolescents. Pediatrics, 140, S97-S101.

Sampasa-Kanyinga, H., Hamilton, H. A., & Chaput, J. P.
(2018). Use of social media is associated with short sleep
duration in a dose-response manner in students aged 11 to
20 years. Acta Paediatrica, 107(4), 694—700.

Sasseville, A., Paquet, N., Sévigny, J., & Hébert, M. (2006).
Blue blocker glasses impede the capacity of bright light to
suppress melatonin production. Journal of Pineal

Research, 41(1), 73-78.

Short, M. A., Arora, T., Gradisar, M., Taheri, S.,, &
Carskadon, M. A. (2017). How many sleep diary entries
are needed to reliably estimate adolescent sleep? Seep,
40(3), zsx006.

Short, M. A., Gradisar, M., Lack, L. C., Wright, H. R., &
Chatburn, A. (2013). Estimating adolescent sleep patterns:
Parent reports versus adolescent self-report surveys, sleep
diaries, and actigraphy. Nature and Science of Seep, 5,
23-26.

Shui, L. L., Hayes, R. A., Jin, M. L., Zhang, X., Bai, P. F.,
van den Berg A, ... Zhou, G. F. (2014). Microfluidics for
electronic paper-like displays. Lab on a Chip, 14, 2374—
2384.

Singh, M. M., & Pati, A. K. (2016). Effects of radiation
emanating from base transceiver station and mobile phone
on sleep, circadian rhythm and cognition in humans-A
review. Biological Rhythm Research, 47(3), 353-388.

Tavernier, R., & Willoughby, T. (2014). Sleep problems:
Predictor or outcome of media use among emerging adults
at university? Journal of Seep Research, 23(4), 389-396.

Tso, W., Rao, N., Jiang, F., Li, A. M., Lee, S. L., Ho, F.
K., ... Ip, P. (2016). Sleep duration and school readiness of
Chinese preschool children. Journal of Pediatrics, 169,
266-271.

Twenge, J. M., Krizan, Z., & Hisler, G. (2017). Decreases in
self-reported sleep duration among U.S. adolescents
2009-2015 and association with new media screen time.
Seep Medicine, 39, 47-53.

van den Bulck, J. (2000). Is television bad for your health?
Behavior and body image of the adolescent “couch potato”.
Journal of Youth and Adolescence, 29(3), 273-288.

van den Bulck, J. (2004). Television viewing, computer
game playing, and Internet use and self-reported time to
bed and time out of bed in secondary-school children.
Sleep, 27(1), 101-104.

van der Lely, S, Frey, S., Garbazza, C., Wirz-Justice, A.,
Jenni, O. G., Steiner, R., ... Schmidt, C. (2015). Blue
blocker glasses as a countermeasure for alerting effects of
evening light-emitting diode screen exposure in male
teenagers. Journal of Adolescent Health, 56(1), 113-119.

van der Molen, J. H. W., & Bushman, B. J. (2008).
Children's direct fright and worry reactions to violence in
fiction and news television programs. The Journal of
Pediatrics, 153(3), 420-424.

van de Water, A. T. M., Holmes, A., & Hurley, D. A. (2011).
Objective measurements of sleep for non-laboratory
settings as alternatives to polysomnography-A systematic
review. Journal of Seep Research, 20(1), 183-200.

van Straten, A., Emmelkamp, J.,, de Wit, J.,, Lancee, J.,



82 LR R

%21 %

Andersson, G., van Someren, E. J. W., Cuijpers, P. (2014).
Guided Internet-delivered cognitive behavioural treatment
for insomnia: A randomized trial. Psychological Medicine,
44(7), 1521-1532.

Wahi, G., Parkin, P. C., Beyene, J., Uleryk, E. M., & Birken,
C. S. (2011). Effectiveness of interventions aimed at
reducing screen time in children: A systematic review and
meta-analysis of randomized controlled trials. Archives of
Pediatrics and Adolescent Medicine, 165(11), 979-986.

Werth, J., Atallah, L., Andriessen, P., Long, X., Zwartkruis-
Pelgrim, E., Aarts, R. M. (2017). Unobtrusive sleep state
measurements in preterm infants - A review. Seep
Medicine Reviews, 32, 109-122.

Westerik, H., Renckstorf, K., Wester, F., & Lammers, J.
(2005). The situational and time-varying context of
routines in television viewing: An event history analysis.
Communications, 30(2), 155-182.

Wood, A. W., Loughran, S. P., & Stough, C. (2006). Does
evening exposure to mobile phone radiation affect
subsequent melatonin production? International Journal
of Radiation Biology, 82(2), 69—-76.

Wood, B., Rea, M. S, Plitnick, B., & Figueiro, M. G. (2013).
Light level and duration of exposure determine the impact

of self-luminous tablets on melatonin suppression. Applied
Ergonomics, 44(2), 237—-240.

Wu, X. Y., Tao, S. M., Zhang, Y. K., Zhang, S. C., & Tao, F.
B. (2015). Low physical activity and high screen time can
increase the risks of mental health problems and poor
sleep quality among Chinese college students. PLoS ONE,
10(3), e119607.

Xu, X. L., Zhu, R. Z., Sharma, M., & Zhao, Y. (2015). The
influence of social media on sleep quality: A study of
undergraduate students in Chongging, China. Journal of
Nursing & Care, 4(3), 253.

Yi, Z. C., Shui, L. L., Wang, L., Jin, M. L., Hayes, R. A.,
Zhou, G. (2015). A novel driver for active matrix
electrowetting displays. Displays, 37, 86—93.

Zhou, H. Q., Shi, W. B., Wang, X. F.,, Yao, M., Cheng, G. Y .,
Chen, P. Y., Li, D. G. (2012). An epidemiological study of
sleep quality in adolescents in South China: A school-
based study. Child: Care, Health and Development, 38(4),
581-587.

Zukauskas, A., Vaicekauskas, R., & Vitta, P. (2012).
Optimization of solid-state lamps for photobiologically
friendly mesopic lighting. Applied Optics, 51(35), 8423—
8432.

The effects of digital media usage on sleep: M echanisms and interventions

CHEN Qingwei'? RU Taotao™*; LUO Xue“% DONG Qiaoling"?;
ZHAI Diguo™; XIONG Xiao4; ZHOU Guofu'**

(* National Center for International Research on Green Optoelectronics, South China Normal University, Guangzhou

510006, China) (? Research Center of Light and Physio-psychological Health, School of Psychology, South China

Normal University, Guangzhou 510631, China) (°* Guangdong Provincial Key Laboratory of Optical Information Materials

and Technology & Institute of Electronic Paper Displays, South China Academy of Advanced Optoelectronics, South

China Normal University, Guangzhou 510006, China) (* Beijing |psos Market Consulting Co., Ltd, Beijing 100029, China)

(® Shenzhen Guohua Optoelectronics Tech. Co. Ltd., Shenzhen 518110, China)

Abstract: Sleep problems are more common with the prevalence of digital media devices. Subjective and

objective research has shown evidence of negative sleep impacts of digital media usages. The underlying

mechanisms involve sleep displacement, hyperarousal and effects of screen light and electromagnetic

radiation. Sleep education, restriction of digital media usage and blocking blue light from screen can be
promising options to alleviate the undesirable effects of digital media on sleep. More effort should be
devoted to the integration of theoretical models, causality establishment between digital media and sleep,
objectivization and standardization of measurements, refined classification of digital media user behaviors

and local research.
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