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JINE S BEEIG r RRIG R TE AR ZE E h AE AIR ER Z2 JEARMEE R AR S5 (I AR 55 e v AR IR R U G
R, BERARAMEREIR S BIRR R 1.10 /N, S g tEw A i pfb B R S R . ARRFIEES RN L
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(El-Sheikh et al., 2022), 2021 4£ 4 J1, HEEBEN %K
(T HE—25 hnsi rh /N2 A R IS 33T A (Y38 0 )
(LA fRIFR B BSE 0 ) ), X Hh /N A ) R AR A
FUEEE I ) BB 2R, R /Ny A T W 1) i G
IR F] 10 /NI, A0 rh As g W P e R A 7 3k
F 9 /NI, FRAELE b B CHERR A, SR, BiE
&2l A RGN B IR Az, ST FR E
JIN 2 A T I 7™ 0 (74 B IR A FE R 75 7 35 5L 46 B IR 1)
L, RRAE 2022 r [ [ R AR AR R ) B9 S s
WoR, 29 67%JLH T DA R R HEIR AN 2 8 /M,
24%AK AR NFEEZ s UG A REARE . © A Kt 1y 52
UERFFE R, BEARAN 2 . 5 7 25 LA AR AN B 2
JLEE T D AE 77 A A8 R RTAR 55 P4 Ak Ta) 5 A o 22 XL
[ I Z (540 Guldner et al., 2023; Wang et al., 2020;
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Zhu et al., 2024), {HJ&, RS 5T FFAE— 2L (]
WU FEffo . B0, TRIRBEIRA K 5 LE T D4 N
fln) BRI 58 R 2 R TLebE i, A R C e
AENFAE IS B /N LB AR R R T P B4
PERR, T8 A R A B i I IR A £ 56
i FRAE L AR R oA T 5 48, ok, BRI
ERIPIREL RPN R N AP N S
P - AR, fn, BRIRZ TS5 AL B
KRR B S W ILE G DA & R By BER <5
FRIE T = AR 25 50 FRER T o 8 T 3R # IR BFIEAS A2,
ARHFGE LA LG AR G 52, 554K 1)
I IR S IR o R A A e S = B IR i (1]
SRS NI C R, #E— DR 2= B (/N H)
HO I AR 28 PETE LR SE R P AT E o
1.1 #HEERRKS AL EER

AR 1) B AR i 2 g 1 A DA R 381 T T 482 5
R RS D, 2 TP A A i BRI 150 F5 5 T A 28 L 46 A
(Meltzer et al., 2021), KELIFFFEIE T LM R
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(LA B, 5 0 a] BEHIR IR 5 L #7520 4F N4k
[A] R f%) 5% 22 (U0 Guerlich et al., 2021; Pasch et al.,
2010; Roberts & Duong, 2017), 40, — ks KT
FELARRIN 406 44 8 & JLFE R IE X 52 2% 7% () B AR
A5 L AR OC R, 45 R IRLAAC (1) A RS Fsf
ok, JLEE HEE N Ak DS XU (Guerlich et al.,
2021), [AlkE, —IHFFELL 349 44 10~16 % FH /LR
TFFEXT G T W AR 5 ISR . 2508 54T
M) RELRY DG 2R, B () B MR Pof K e, 5 /D4 () 41
BISAE DR ™ o, 77 [) B R ek /D> 5 3 2 — > TR %
)38 A 5C (Pasch et al., 2010), Roberts Al
Duong (2017)L) 4175 %4 11~17 % 5/ 4E W BT 52X 4
5T AR ) HE IR s o) A P R 5 1) A ) A
25 T % 30 B R P ) 9 D 2 J S G N D AR e R
FERERERF A XU o 1T I, BEAR R 2 L3 D4R
i) 8 ) T B XBG PR 2K

W2, Je A5 B BRI (] 84, P Ak o) 0t 2 B
o HEIRJEAMA MRS RGBSy, BRIG
[ RIR A 5 A AE B 2 A7 AE U B &R, RIT7AE
o A2 4 B MG Fsf e 24 41 A e I i R HR 285 ) F Ay
(Saper et al., 2005). 3 [ [E 5 B IR 5L 4 25 WA 2 1
T A [RIAE % B S A M IR N, 2 1 L 36 110 e A e
RIS A 9~11 /NI, AT 7 /NP EGE T 12 7N
FRE A fd BE (Watson et al., 2015), HEIRAE
AR TC A5 2 58 2 AR S K (Meldrum et al.,
2015), BEHRE 2 2R G 1ES 5458 fiz 8 54 1
SR ML 23 (Siegel, 2022), M AFARFRUEHE BoR,
e FIR: Fof R AN ik 22 3 55 v o i (] R A 5 O
G DX A AR B R EE AR /N (L et al., 2022), AT
D, B B B 5 A A i B 22 0] AT BB A7 AE AR 2Pk R
Fo OA SLUEMFREAE SRR 5 /N LA
WESE T BEHR A 5 Py Al B 22 [ A7 7E U RLSE R ()
41 Dong et al., 2022; James & Hale, 2016; Li et al.,
2022; Sivertsen et al., 2021), |40, FF 7 A= Pk
APEHY) 50 T7 AR NBIIFFR A5 R R, BEHR AT
AR B I 7 /N 2 S B0 22 B9 R R BRI B
I (Li et al., 2022), —IiHT 2 EHEZEEE S S
TR (NHANES) . A B, HEAR AN Lol 8 /Nt
23 P AR N A HAB XU (Dong et al., 2022), [F)FE,
THB U BIOCRTEAER /N LA 15 5]
HRATIUE . B, James Al Hale (2016)%%25 T JL3E
) BEHR A 51T R B e &R, 25 R R BEEHl 5
%t R RN BRI AR, 9 % Ik fal B HR K 5L
HEAT HAETE U BICR, BEIRAHCTE 8~10 /AT

10 B Y A R A /D . Sivertsen 48 A (2021) L)
WL XS G, & A 1] B AR B X6 Py AR )
BN A BB U BIC R, JLE 1.5 Z R
H R [B) BEFIR B AE 10~15 /DaFRsE, 8 5 B B ik
(] B XU e /)N, 2D F 10 /B2 15 /iR &
T PN A e A JRURS: o AR, AR 174 i IR e >R R
AR AR o 23 it o A I8 4 4 i & A 72k (Hirshkowitz
et al., 2015), 7ERAFIAERERE/ NG JLERER P15 2]
(1 I AR BRI N AN RE BL42HE) ™ 2 LB F AR
PRI, ASHE5E 05— B At 2 7E S i L= A7 b
A v 2 AR (] B IR N 5 P Ak 0] R 22 [A] S A A7 A
U BICR, JfitE— 200 e S AR AR A ) 300 5 I PR
12 EERTERENKEE

RN Y e 18 N IRME Y . LBl 24 /NI 3
oy J 1 P B B — i PR A, AR 3R T MR AE H RIS B0
TR IR FsF (1) 45 7 T8 1) T B O 4, s Je 2R 4k >0 5
e (Borb é 1y et al., 2016; Randler, 2014),
Tl AR AT 7 i A S, JLEE T D4R 2 1)
P B FE 4 (Riccei et al., 2021; Short et al., 2018), &
WA R IR, B 18 1R B T 5 b B A1 O,
JLZE T/ AF I B FIES R B 8] BL 1 1 22 /0 4R
— /Bt (Bessot et al., 2023; Prabhat et al., 2022),
PRI, 25582006 LS /0 AF 1 R AR 75 200 H Ak [7)
R Al s

O T HE AR 1 A 5 L T DA AR TR @Y it 5%
KB, BEIR T A S 5 P9 Ak ) DR OC (1) R
Jk#E 4%, 2020; Bauducco et al., 2020; Chiu et al.,
2017), Ml Chiu Z£(2017)Lk 2139 44 7~13 % JL#
RWEFE RS G2 25 88T )L R e AR YT R i 45 A AR S R
ZIAOC AR, 453 e P e 28 L B8 H AT e AR 1Y)
DU B e o AR IMTLAG AF Y & IR 5 A 5 7% 5 Ak
[ 82 8] FEANAFAE B 2 B (] A Furusawa et al.,
2015; Lemoine et al., 2013), i, —ILL 959 &4
PE TN 9k i A Ak 5% % B e 72 5 3 Jm=e 7R A Ak 41
ARIEAR Y A A AT i 2 2% R (Furusawa et al., 2015),
— IGUEF XTI PRAMAR 835 A B et & 3, R Y0 T
ASBETIANARIEIR 1) & A8 fk(Lemoine et al., 2013), [
IR 5 T RE R T 5 AR T AT 25 R — B, X
Al RE AR K O IR AR BT O S A R AR Y AN BE RS
by S AR ST B 1) B IR 22 A

X, AR I <“HEAR TP 2> (Sleep Midpoint)
KT SRR T A, B I v T DL oA S B4
LS A BRI Y A, R IR R B S 0 T L A 4 o Y
R ), TR SO R A B TR 2 172 B
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MR AT, AR rh oA S5 A A R A B I 3 7 1) 22 3R
(Roenneberg et al., 2003), WFFEFH, HEIRS HEH
Hahn /AR N R IR B (de Souza & Hidalgo, 2014;
Zhu et al., 2023), 741, de Souza Fl1 Hidalgo (2014)
P 351 45 12~21 % 2 A GT 0 52 % S bR v
PIARREAR 0 2 ZR, 45 5 & B2 A4 R MR m o5k e 41 A4S
SRR ™ H , [FIFE, Zhu 45(2023)LL 957 B H AR
WFFERT G, 455 % BT 04 0 R AR v s bk,
PRI TAR AR ACRE AR 0 KU e i . JE T ik
JE, ARHFFE A EE A B DABE IR a5 Sk R AR YT
B AR AR, 5 B MEAR Y A 5 L T A 4E Pk )
B XFR .

1.3 ERERMEMS KL EE

% T 7 ) B R ST < 0 e RS 9 4 LA A, e MR
AR 5 M (A e R 1Y) S R I () S 40 R AR R
P (Sleep Regularity) J2: 85 4™ 44 Bl HIG — 5 B A% =X 19
H R AR S, & F A DU s 4 b L5 R AR A TR 19 14 Y
S (RN ARE 22 ) . FE 2 I 25 R R R 42 B B 45
(Fischer et al., 2021; Sletten et al., 2023), J&AR kM
AR AR Z2 T AR B AR T4E H A BEAR A K 22 5%, 1
B85 XA B A M B A U 25 T H B R 4K (Kiim
etal., 2012), H a2zl i A2 1R B 2 HER) %
Wiy, 2y JL 3 5 /0 4F il i AR A 57 B 2 H B A
“JE R B BRI LA, BIOR B i L #E T AR
K JE A R BIGISF [R], #b FE 76 b 2% H SRR Ak R 5
(Tang et al., 2021), P2 WU 90% T 47 A
RFFTAMEREAR (Liu et al., 2020), i, A#Fs 8
PR R A e R 5 i S 114 728 S 1 55 P A T 3 £
KF,

TIF 5% 25 Xk ) o I A2 B IR 15 4 A i BRE 1) O AR
AP . — PR, SRR MR AR AT
N X TAE H BRARAS 2 B 32 Sl 8 SR, — E AR B i
G f TAE HO LB RE I A5, %o fele S LA R A
(Koo et al., 2021), BN, A5 K BJE A HMREHR A
{LRE R AR AT (Kim et al., 202 1)F1.0r L4595 0
(Zhu et al., 202355 B (A g5 [ 51, [] Ao gk 2> £ TERT
AR 2 N Ak 7] 5 (Oh et al., 2019; Zheng et al.,
2024). 75— MO, FE R M R HIR 23 3 m T A
HAEE TAE H B BEAR AR 55, FEARHE AR A, JE i
FECE Z AR fEERE R (40 Kang et al., 2014;
Wang et al., 2020). {44, Kang %5 (2014) LA [ # 2>
AR, KR A AME R IR A K AR S R B
W20 H A T R A K Wang 45(2020) 75 R ]
TR PR IT L B, T /DA JR AR AR (4 s [ e

1, — 4R AR AR AR 0 XURS B o ST R AR
e R X I AR 5 7 A BN G S TR AR W), 7T B2
FCRH AT, FAT 38 24 00 R R A M B R 2 AT 4 AY
(I0 Kim et al., 2021; Liu et al., 2020; Sletten et al.,
2023), i, Kim 55(2021)% 58 W JE AR # MR IS
SRR R B OCHR, 45 R A AR AT 1~2 /N
AR YIS R SEAIAIAE AR 0 IXURS: (i 35 A, T 2
AN T R D R 23 B A ARRE AR o HEAh, Liu 5%
(2020)LA 7311 Z4F AR N HGEA, 450 K PR AR A
WA 5 7 D AR IARIEIRAATE U BUC R, 53l Y i
ARAMEREIR (0~1 /DAL, sl 2 09 R
AR AR AR 23 G AR KRS o 25 b, ABFREINEE =
ADHME, DURIFRAMERER/E R )L T /D47 B AR )
MENAS AR DR, AR ) LB DA 1Y JA A M
REEHIR 5 P A ) 8 A O AR A=,
14 HRBEEENZEMNATEA

S R IR 1) A | e LB T A0 AE N Al ) Y
HIEG R, (HRIFIRRTA 2 P bR (R) iy L 2
T /D AEAR 2 IR S5 AR B TS VAN R (Turnbull et al.,
2013), HLHE 22 5] 2 JBPE IS, AP S EREE RS %A~
T SIS 23 32 B H A B SUBURAIE Ry 15, s
TR 8 X PR B8 T 15 e SN AgURR,
25 oy 32 A PR B2 I 1Y 5 e (B B Bl 4§, 2015
Belsky & Pluess, 2009), Pl tt, M55 M HIR 28 7 38
AR TR £ RE R B IR 2 5O e P AR 22 S, —
FEFRRE BRI DA R LAAE G I F R 4528, ] LA
D 3L e R AL e S 2 50T O 22 J L 3 ELA T R A ARG
BRI $ 5 BE RIS 5 A A5 X

T W% 1 25 1k (Negative Emotionality) J2: > 4 )
AR AR Z —, B —E i fl 2 A B, 2
TR BREE T I AR B G A SO, DL
2 IR TH AT 48 Wt ) 1, B B Bk X
4R 5 (Hartz & Williford, 2015; Rothbart & Rueda,
2005), U A SLUERFIE S T I NG 25 Pk R AR 42
Jaxb JLEE N A ) p 2l 7 F (k07 4%, 2019;
Cremone et al., 2018; Goodnight et al., 2007; Troxel
etal., 2013), filf, Cremone %5(2018)% %< 1 24T JL
B VAN T 1 R B R P R ) A A 1 S [ 4
SR RIS IIE IS A JLFEAE L, S A 25 P
L2 1 B IR o 5 G ) R A T it o 22 o Bk O T A
(2019)F 52 1 3K [ 2717 ) L 2 19 1 B 17 44 1 % i IS
2805 WAL B Z 0] 5 R B9 IR 3545 0, 4528 R
AR [1) e B L S RE B 1] 5000 v 4 B8 A7 285 7 L 25 1
IR, XHRIE R S A L A B . ER T
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5% 2% B 1R T W1 2 P T BB R A AR B IR 28 7 1 )
JEEN R . L, AHBEIE LATHARCE 2461 R 2 4
b, 558 JLEETT /D AF RTH AR 45 1 R B S 4000
P Ak ] 8 e R4 FH o

Br TR, KRN B SRR 200 5
WAL C R o 5, A B e IR 5 SR R e £ e
IR o] 2 il 25 4T 1% 119 25 4k 1717 & A= 22 fk (Hirshkowitz
et al., 2015), K, BEARASK 5 P94k n) B ¢ R A5
P B IR T e AR AR AR 25 57 . R, Bl L
BEH /AR T BARWE, AN IR Y A
W AR, MEAR PR SR K ARER
(Randler et al., 2019), B4h, 24 VE B ZHAFEAE
B2 S, Sl B B R BTN, g
LU 7N A TG B ™ Y B AROAS 2 | M HER 5 A AR
ZEALAF I, 5 aRMEHR 28 17 5 N A ) ) 56 2R 7 2
TR 2E R L, AW AT H 2,
2 BN WA 5 VRN~ BE (BN /N2 R g o)X L
T /D AT M HIR B 5] 285055 P9 A T 856 3R 18 98 5 4
15 HMREMSR/RIE

gi b, AWIELL 7~16 3 2Ei LEAE 4N
TIFGE X} 52 25 S 1) M HIR R | B v s R ] R P
M FI = 1 B I T[] 2400 5 L35 75 /0 4 AR ] Y
KR, ik — 2K B IS 25 M 24 B iR C R
R . T BRSSPI I, TR
(B

HI1: £ [B] B AR I 5 2208 ) L2 75 /D 4F N AR ]
U BIKCR, BIFETEF R AR A g R, 74 (71 e AR
A AN 2 Bt K R 2 2 % L3 75 D AR 1 N 4k
[]

H2 : BEHR P o5 5 2 % L3 75 A 4F P Ak ) B2 ]
RMICR, RIBEAR S, Al LE T R
P AL B £

H3: JA A AMERREHIR 55 27 % )L 2875 /D 4 N AR )
ZIH R UBICR, RIFATE Sy i AR A ME R IR IS
HIAIR /D B ik 22 2 1 i P Ak ] A

H4: S0HENCE 25 PE 208 L F EM L, &
TH RN 28 PR 24 i LB 75 D AR T 25 ) 52 HL 1 B R IR
LI RZ I

HS : A [] B AR B[] 240 5 228 LB B D4R ik
[R5 1Y) 5 R R AFAE 2 B 22 57 o

2 ik
21 WEIMKR
ARG R FHREHLBORE S B 50 1 AR Al b B9

5 BT U B JUAE Y 3197 4244 IFE x4, I
954 1590 N(49.7%), 24 1568 N (49.0%), 39 A
KIEMERNE R FHAERA 1233 (D = 1.72,
range = 7.70~16.76). IEMFF R, BEIR H & AD
T 5 KA RGN0 Meltzer et al., 2012; Philbrook
et al., 2017). AWF A P HE AL T A RS,
Hidr 3177 A 86i8(99.4%) B A w8 BRI IE 5%, 20
AR (0.6%) FETERB B, HAh AR ik L 712
KT 4%, >KHZ HEififhE(Multiple Imputation) X}
BB R THAN . 9.0%BEERT 8.0% R EZHT
FERE R b S LUR, 64.8%FF 351 60.7%58 35 152 21
BB KL BAFE), 26.2%EE 35 31.3% X 2 H
TR A K D
22 MEIR
221 HEEEREER

K A9 (FIERANE DR ) BUEEL KKz
FIFEAE B, AR EAPER . ARG . ARG, A
AR Z B ERES ., LHNZABERER~M 7
BT 1= RTNER, 2= /NE 3= P, 4= 5
(b &), 5= K&, 6= K¥EARL 7= Wi+ K T,
222 BERERFESHAONE

K FHBE AR H 2 s gl il i B AR AT 0, AR 4 AH G
PR R R ) S5 BRIR H R — R AR R AN
PREARIC S 2%, BERAMAR RIEANIE St A O
A RENR 55 S mErst (7], n] S e HAERVEAR X (] PR (Bernier
et al., 2010; Kouros et al., 2022); RG], M
i H AT 5 KA RCEHE (140 Meltzer et al.,
2012; Philbrook et al., 2017), ASHF5¥ 2R #kikic 5%
B O — 8 W BEAR TS O, AR e st i e] .
S A R B[] R A PR B ] o LA fry B IR B[] S 45053
LI

I BER I = 85 — AR — §i—
R[]

MEAR s = ASPRATIH] — 1/2(7 [l R AR A )

HRAE 38 O 2T 3 — R Hp A K 4 7 (i) B
I A FT R AR i, B 1133 LA S S 347 )
HE IR i R ) B IR v

THO 8 AR I AR 75 14— 28 43 5 2 H
FA AR B AR A4, 5 3] b 01 R R
FERUAEE, o BB A0 0 [ Bl AR RS (B S B IR
AFIB) — ] B gt S IsF R ) R ) 7 A 8¢ ) e I s
KO8 H R ERREE — 758 Bt atm R
JEAR BEAR ; FLASEF ] SAE S 2% B A BEAR, J5R
FMEREAR A TR A
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JEI AR AMERER = J8 oK -3 5 ) i AR A —
b H P Y9 ] B HIR s
223 HREHMERNE

5% H Ellis il Rothbart (200 1)f& 1T (17 /b 4E HLIH
X Ji [A] % (The Early Adolescent Temperament
Questionnaire, EATQ-R){M & JH W 1 25 1, % &%
AT 9~15 FILEH DA, HREEEES 7
TEAS, e TR0 b B R R A FE R, TR AR
Wik, BURPOARYE A O B SEPRIE AT 5 ST
oy, 1 RREATFE, s REXEEMFE. £HRENE
PR TN 1, 7550 w5 22 B AR 155 28
A o ISR B LE AR A R IE5L
BEGRZNFY 4, 2008), ABFFE H ) P8 — 20 R AL
4 0.73,
224 WLEEKNE

K H Achenbach (1991)% il i) 7 /D 4F H L PEA
2 (Youth Self Report, YSR)IEALNALIAIEL, fl45
FEIEANAR(14 8, B 45 (7 ). ARIRFEIYREG B =4
Hepx , BORGEARYE [ B BRI B R A R
173 505y, 0 fRETE, 1 IRERMIR, 2 RREH . FF
A E B R A AR R, 3543 g
B P Ak ) R e R, 2 AR IR L T DA R A
A RIFMESUEGESZAT 4, 2005), ABFFEH N
— RN 0.94,
2.3 HEMERF

B, BEIR H SR P AT L h sk, 2k
HLET S H O — BRI A ], Hk, BEIRIC 54,
WG, DABEGON B i 2f AR 1 IR B S A
. TH AR 8 TR P AR I L B AR IS R R 2024
43 H, EBUER HE R LBt i8sh S % ik
AR AR AR A S, B 9T N AR P BRI
IV K 270 B 2 A0 P 2% 51 2 A0 H A% At v CHE o
5 CNU-20211202) A B 248 F A B 01 R
JITA R T A FE
24 HESH

o, XHEE AT AL B, R £ AR AN R
MBI R, X 4 AN BRIE2E B0 T4 R
ARER, FRASAR SR A RE MR . R, Xt 45 A8 e EA T4
HMT . B, RS2 BIA 2T % 2 R AR e ] 2
HOGF P Ak ) A TR T, LA B T A 17 4 v 2 B
(R VRIS o TO0I0 A 2 AN AR S FE AR il AL AL B
Je MR R IR AE L0, DL AR IR REh R AR B, 2R
— R AT AR 5 2 A AR IR K Y — Y I
AT, BB R A R B IR 174 — R RN —
URITL . TR 2 D S B R U A 1 2 =2

YN L 3R — VRIS T R 2 Y S8 L
DYV ESE = LR e 2 ST RE VA A L= PN
FIRBREIR SR — R RN R g e
BLW = A8 B I LA 58 = A8 H o PR =58 HLI0 g 3%
JE S M o2 BEEAT, DA B8 [ 2 B B I A (1]
SRS WAL OC R 5 A8 LI b 2 ) g
A7 AT BAARE RN HT, 5 B B MR S 1) 23 8045 AN () Wi 0 A7
25 P AR TR G O R AR

U BRI LU 120, MR AR A fa)
S IR R FIWOR BAAAE UBIC R,
TWRIMARRERT 0, WWHWHERIE U BXE,;
FF ORI AR F/NT 0, UM A U R,
W, XU BSER MR ENE VET TR 50 (Haans et al.,
2015; Lind & Mehlum, 2010): 182845 25 (Turning
Point), 2 b3 fH= —B/2B, (B, N— kI F 4L,
B, M TURI R B, A LR A A5 I AR TR AR e i H
SRR, M6 U 756 R,

3 4

31 HREFEEEKRRE

K Harman B[R ARG 56 16 3847 26 ] 7 e 22
Ko, RRMEHNZE ST A, REHEREN O T FE
HERT 1 WHETA 614, H—THF AR
11.04%, /NF 40%lG A8, FEEHRT 0.18, J7
ZRAK R /N T 5.50, UEBHASTEAE ™ 5 A L[] 7
el 2% o
32 WMETHH

X4 AR AT RERYE G (ILER 1) FIAH S 434
(WL 2) S5 SRA B, /N2 A R o A BRI B
REHI o 2 o A OG, SR R M AR AR 2 3% IE
AHE, MEARH 55 R A MR AR 2 2 AR G, B
IR S < 5 P A T 0 5 E A G, BRI Hh RIS A 1
S5 AR IR 3 E A 6 o AR R MEZ R IR 5 )
A AR SRR DG . MR SCEZ A B RES
AN AR TR A C 2, e /NS A AR I )5 2203
Mol 5l AR 32 BOE B EEAR N R i AR i PR
AL MR SE Z 20F R B 5400 A o Ak 1) R G G
=, ERI P AR S 2L o B R R L AR R R
R HE RN i AR
3.3 ARERMBESHMERESE. ZETR

im@EmeyEEER

K53 2 WA 2% 52221 L3 T /D AR = i
B (] 2 4505 H Ak ) B 56 R AR, DA Ak ) st
JHARR, R CREZHE R A, bR
MR P — YR IR R 0T, AR Fp A R AR M B R
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x1 WMRTEWHEESIT
BN =3197) INEA(N = 1812) WP A (N = 1385)
W As &
M SD Range M SD Range M SD Range
e R ) 8.84 0.84 [5.49, 12.19] 9.24 0.66 [5.68,12.19] 8.33 0.76 [5.49, 11.98]
I HI ol 2.58 0.43 [0.84,4.31] 2.54 0.39 [1.00, 4.20] 2.63 0.47 [0.84, 4.31]
JEIR A % ik G 0.93 1.18 [-3.85, 5.71] 0.72 1.03  [-3.12,5.71] 1.21 1.30  [-3.85,5.71]
THAR G 2P 2.82 0.90 [1.00, 5.00] 2.71 0.89 [1.00, 5.00] 2.96 0.91 [1.00, 5.00]
N Ak ]t 0.37 0.35 [0.00, 1.79] 0.35 0.33 [0.00, 1.79] 0.40 0.38 [0.00, 1.79]
x2 TENHEXRHFEITLER
AR 1 2 3 4 5 6 7 8 9
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Abstract

Sleep is essential for children’s and adolescents’ physiological, cognitive, and emotional development.
However, sleep issues — including sleep deficiency, rhythm disturbance, and sleep irregularity — have become
increasingly prevalent public health concerns. Although existing research has demonstrated the detrimental
impact of sleep issues on internalizing problems among children and adolescents, several gaps remain in the
literature. Specifically, most studies examining the relationship between sleep duration and internalizing
problems have focused on linear associations, providing limited insight into non-linear relationships or optimal
sleep duration thresholds among children and adolescents. Moreover, findings regarding the effects of sleep
rhythm and sleep regularity on internalizing problems have been inconsistent. Furthermore, drawing on the
differential susceptibility theory, which posits that individuals vary in their sensitivity to environmental
experiences based on personal characteristics, it remained unknown whether these association are influenced by
factors such as grade level and negative emotionality. To address these gaps, this study employed daily diary
investigation to examine the associations between sleep duration, sleep rhythm (measured as sleep midpoints)
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and sleep regularity (measured as weekend catch-up sleep) and internalizing problems among children and
adolescents, and whether these associations were moderated by grade level and negative emotionality.

Participants comprised 3, 197 primary and middle school students from Grade 4 to 9 (mean age 12.33 =
1.72 years, 49.0% girls). Each participant first completed a daily sleep diary for seven consecutive days to report
their sleep-wake patterns, including bedtime and wake time. Nocturnal sleep duration was calculated as the total
hours between sleep-onset and wake-up time, and the sleep midpoint was defined as the halfway point between
these two times. Weekend catch-up sleep was computed as the difference between weekday and weekend sleep
duration. Following the diary investigation, participants self-reported their internalizing problems using the
Youth Self-Report (YSR) and negative emotionality using the Early Adolescent Temperament Questionnaire-
Revised (EATQ-R). Parents completed a brief survey to provide demographics information. Hierarchical
regression analysis was conducted to examine effects of nocturnal sleep duration, sleep midpoint and weekend
catch-up sleep on internalizing problems, as well as the moderating roles of grade and negative emotionality.

The present study revealed three key findings after controlling for demographics information. First, a
U-shaped relationship was observed between nocturnal sleep duration and internalizing problems among
primary school students with high levels of negative emotionality and among middle school students. The
optimal sleep duration threshold is 10.39 hours for primary school students with highly negative emotionality
and 9.09 hours for middle school students. Second, a later midpoint of sleep was significantly associated with
greater internalizing problems among middle school students with high levels of negative emotionality. Third, a
U-shaped relationship was also found between weekend catch-up sleep and internalizing problems among
middle school students with low levels of negative emotionality, with the optimal threshold of weekend catch-up
sleep is 1.10 hours. In contrast, a positive linear relationship was observed for middle school students with high
levels of negative emotionality, indicating that longer weekend catch-up sleep was associated with greater
internalizing problems.

In summary, the present study highlights the psychological risks associated with suboptimal sleep duration,
delayed sleep midpoint, and extended weekend catch-up sleep, particularly in relation to internalizing problems
among children and adolescents. These findings not only provide further empirical support for differential
susceptibility theory, but also offer practical guidance for developing evidence-based sleep schedules to reduce
the detrimental impact of sleep disturbances on the mental health of children and adolescents.

Keywords nocturnal sleep duration, sleep midpoint, weekend catch-up sleep, internalizing problem, grade, negative

emotionality



