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@ =. B J%315 3 (movement behaviors) ¥ i 4 6 A3 o, IR K A & R BEIR AT % (DSP) /& 0%, BE IR BT K (NSP) (#%
4455 (SB) f&3& B F K EF (LPA) P E R E F 0 EH (MPA) . &3 E F K EFH(VPA) , > Ak 25, F 5K E
AR ATILE(3~6 % )iEFh I d ) 4TIAR, Fik: vA530 8 FRFTILE A LHR,E A ik FARR
7R \24 hif L3733 gk oL, 13 A (B RAR BT 2 AR T M (20 U304 ) ) 345 4R 4 Bk 0L, 4% 8 4R 48 % 54 \ROC
A= Logistic @ )2 M 5 7 R R R EMZ M e) 2B, 4R . )25 %3 fe 54545 ,DSP.LPA MPA ,VPA MVPA
(moderate to vigorous-intensity physical activity, MVPA ) #= TPA (total of physical activity, TPA) 5 A X 4k J i e 35 2
2% EANE , M NSP A= SB 5 /R fifk i 2 8 % R A4 52) A 5 ) fo 585 )5 | 4 & MPA . VPA .MVPA . TPA K F #4 4
T, AR AR A R AR B AR (OR<1,P<0.05), R % , 4 SBR-F &3 hm (kR R FERH LA
(OR>1,P<0.05);3)SB.LPA MPA ,VPA MVPA #= TPA 3§ 3 # X AR R R L E A R E W R o 4E R, £+, %
SB J1h 34 512 min/d, % 4% LPA JAf 24 176 min/ X, 542 MPA /A4 4 37 min/ X, 4% VPA AL 24 9 min/ X, 5 £ MVPA
FAH 2 46 min/ X, T fE TPA AR A4 233 min/ K ;4) 5 R i R4 5 2 o4k, % 2 AFF % SB.LPA MPA ,VPA MVPA #=
TPAEHF T Z)E , BRI R R R AR EH B F TH(OR<],P<0.05), Z&# . 5 PEARHTEAAG(FHTILE
(3~6% )iz shigd ) #A S 400,24 hiz 3h 3 % 3 09 MVPA 3£ % 3 14 1& @ TPA 3 % 318 & , B B ¥4k T LPA .MPA .

VPAFe SB#IIE 5%, A R F X TR T S o9 ISR B RO LAA, #t —F FiER L FEBILE24 hizHhEHF
&, FF 24 hiE )35 A% SiEHIE RS A IS Bt — T R &,

KR FHAT LT ;24 hiE 3 AT FIERE
hE 5K S:G804.49 XHERFRINAD: A

24 hiz 35 5 1 “i2 37 (movement behavior) U T
B 14 3% 3l (physical activity, PA) . ## 48 17 N (sedentary be-
havior, SB) FllHE ¢ 55 8 /£ 17 24 (Okely et al., 2017 ; Trem-
blay et al., 2017b) . HSCHFIERM B2 B RT3 B
P AR AT SRy AR A I I B[] ) 2 A A el st 2 it i L B
B B A B JRE B AR BE AR 50 (Kuzik et al., 2017) , H.2##& 75 L
I ] T AR A B (R 25 AL A T R s — AR LRI H S Ry R
W AT 2= 1T L EE 24 hiz sk O B I AR 1 A7 AR
25, I 2= I E L RS TR R A AN A B IR 20 A
FUFT NN A>T DL OGTE . (HIR L 4F R EAF R R, 2
#4 1i JL T 1Y) B A3 Bl 7K 7 R IR B () O AR an AT T AR 4
IR , A S, B PR3 Bl AN 2RI AR AN 2 14 30 52 385 3 A7 15
CHARIE 2%, 2020¢) o Hh U, 5% 358 [ 50 241 4L 0T iR
P A # HT L TE 24 hiz 348 9 (Okely et al., 2017 ; Trem-
blay et al., 2017b; WHO, 2019) , H.iX ££ 48 #§ & 12 4 B/
Ji oF BRL At 1Y) B RS S AR R L TT A6 N AT HE 2 1 T L
80

B H AT R ) AR

JUE R S 9 22 W AT L2 24 his 3h3s B A G A A (X
8 A B T T Y S2EF 5T T 20 A BR (Okely et al.,
2017; Tremblay et al., 2017b; WHO, 2019) , J&; H 2 7] i}
% B RIS Bl AR AT Ry R BIR = T 5 £ R A oG Bk
M 5T O AR 55 ,20200) o A 2FE X1 b ~5 % )L
24 hiz PRI 5 (R AR 2 [A] ( OC R EAT T 2838, R IYY
90% I W 5T 15 Ko i A A7 RN B ARG 31, 10% 2645 I RIFGE o
TR R AR AR AT Ol A 4R B A i A7 L O =X, i L
FBERF ST AR AR B R BT & A TEHE (Kuzik et al.,
2017) o 340, FE4 BR B SR 58 W, 38 FH A I 5 T HL 3
WO R PO, TR o 6 1 T AR 2 A2 B R
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WARIE: 2R HTILH 24 his SF8 g T ik I ISR R —— LR U A o 1

B 2R A 5 e, LA [a) B A T AL B AR R TEA 1Y A i
RJLEE Y R g I A% o TSR AR i T A R A R L
B ATE 2l HOR 1S WT 2D, T L 24 A TR] BT L
H#32 SOR B, o8 i — R 2R R L R R SR AT R
g B A DG I AR AL T B2 AIL

PRI, AR BF 50 RE A S5 2 0 )L B 4 95t 1 ISTIE R R =X
(i —, 20105 £, 2013) , 7£i2 F = Hilon 8 1% 15 2%
£ TG W 2 4 BT L B 24 bz SRR BL A 2t X
BM Y 24 hig st & OF SR E R R A W CE R ET L E
(3~6% )iz shik ) AT HLER , LhF & 24 hiz gh 48 M AH G
SEUEBHE sl HE B A OCHR R A HE— 20 R R .

1 MRMHES5HE
1.1 AR Z

e B4y E Al AR U N v T 6 X 1 B9 Jir 4l LI b ik
L 530 44 4 4 A L EAE R WF s X S, ARG AR o B TR
V43000 2 gt 2 AR T AR 1 S0 I L B R A A OB 382 4
(R1)o RYIAIHTZIEF LB 148 45, Hh, 24 hiz
B BE B LR 13.6% (72 45) , M o 3 I8 e 2k 2R 24
N 21.7% (115 85 ), RN A 53 B 04 2 88 i L 38 A8 B i (=
0.876, P=0.381) . /& & (0217, P=0.828) . 4 % (=
0.661, P=0.509) F1 BMI(=—1.468, P=0.143) % /7 T 549 A
ST AR BT L TE 22 R

K1 HREFEER
Table 1 Information of Research Samples

it

A 30% 35% 40% 45% 50% 55% 60% #
% 17 23 30 40 37 26 17 190
* 15 29 34 33 41 31 9 192
&t 32 52 64 73 78 57 26 382

12 AR
1.2.1 24 haz s R K

T o =l AL R 2% (ActiGraph GT3X-BT, Pen-
sacola, FL, USA) I PF2= {4 Ai JLZ (¥ 24 hiz gk, B H
K I MR B K (daytime sleep duration, DSP) | 7 W B R B K
(nocturnal sleep duration, NSP) . it 42 7 & (sedentary be-
havior, SB) {5 ¥ B {75 51 (light-intensity physical activ-
ity, LPA) . " 4558 i £ {4 1% 2) (moderate-intensity physical
activity, MPA ) Fll 1= 58 & & {1 8)j (vigorous-intensity physi-
cal activity, VPA) PRI . ZE B SE AL 1w DLtk — 2511 55
S IR B K (sleep, SP) . FP & o JiF B 4K 15 3 (moderate to
vigorous-intensity physical activity, MVPA, MVPA=MPA +
VPA ) Fll 5 1R 3l B4 (total of physical activity, TPA, TPA=
LPA +MPA + VPA) %45 45

TR 32 13 1 25 24 h S 2 B A2 kAR 7R

S A TAERM2AFR A o WK TF 46 1 58 A & )

IR A oSG 8 o AT 5 S8 R T A2 1 A B
WEHR . BTl E AR e m TAEA R B IFRK &,
] 0 5 A TE A UF A K N A SRR Y L 4 S 3 ]
SRR B ASC A L 15 2R O 35 R0 Dk &0 R A P 1] (0 45 e
B I ) 24 7 S, 0 5 R 4y el 52 3R 0 B A B B
B, TAE BB AE 7 RIE 1956 8 R ML 2% . 2 5 F
ActiLife v6.13.4 X 504 i 47 T 2000 25 4047 .

B4, BEAE AL T ActiGraph B IR B8 i RS AR 5 9
TE I %% (low frequency extension ) 5 2 D $2 &1 W 19 R £
J¥ (Hjorth et al., 2012) . JIl# J& % Jk & FL A S 405 & 1
BN 2 iR . Hk, S A WS (Chang et al., 20215
2020) , iz Fl & AV % B 3% 03 B H ALk
Il 9% (expert analysis of minute-by-minute accelerometer data )
PPl 22 % 17 L ZE 1 1 IR M ISR ), 22000 AR 1 W 4 2R
7 L E A 2 B S A B A Dy i A OGP U R A
MR T 43 ) s, ) B 95 2 06 2 2 A BRI 2% 02 1) 36 1 294,
ORI LE A3 K IR <1000, Bifi 5 28 /0 1% 4 4 min, 2543
B IR <500, 2 80<<10 2P /min, WIC SEI% 56 1 43 8 oy ik
R - 3 s 16 5 2 ) 7 e R s ) 0 R B AR 285 S s [1) =2 [ %2 /0>
T 2290 mino R ISR T 00§ HH PO A B R 485 2
], BD L3 DA O P i i 257 A 7 2 4 g Al 3 83l A ARV
[e) Bsf 3 2 LA BN 250 < 58 1 A3 B £R 5 I B R B >
1 500, %t >20 4 /min, M5 & /0 42 4 min, G5 K218
JE >0 CRIFR MO0 17) 82 A SE 10 min, Z545 15 3) 5% 1 1R
J >0 H AR B T — K (s ] (10 min: 5200 3] 11: 58
20 min:21:40 FH "R R 4:59) (RFRIFHL27) . 1B
1 FIAE B0 2 /Y B 4K 2 £ 3% 95 0 56 J5L W (Barreira et al.,
2015 ; Tudor-locke et al., 2014) .

Kuzik et al.,

%2 ActiGraph GT3X-BTI &5 #iZ 8
Table 2 Measurement Parameter Settings of ActiGraph GT3X-BT

B R BHGEE
SRAF A [ 15 s(F I 4, 2021)
FARIR 2 5L Choi $-# (Choi et al., 2011)
XA % Y arE(H =1 000 min(Butte et al., 2016; Tudor-locke
RABIEAT ) etal., 2015)
2 VLR IR ZV4R 3NATAHEE 1A B KB (Acebo et

al., 1999;Butte et al., 2016;Hjorth et al., 2014)
R 3% £ AL (Counts) SB: 0~467(‘F kL %, 2021)
LPA: 468~2 207
MPA: 2 208~3 991
VPA: 3992 & VA L
Tudor-Locke £ 7% (Barreira et al., 2015;
Tudor-locke et al., 2014)

T B, B AR B ) ST ok

1.2.2 54 B A
MRS f B FE AR L 3G B IRE S M B IR R R,
BRI MR A8 b 0 B i AR E B R 2R 48 A A
81
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5 10 m 73R #0 (S e AR i RAE ) 7 8 Bkt (e A
NN GINAPIR = - DN T2 S SO a PN Wi 3
FIHEIE LA Ty i) XU 2 52 9k (5 e A AR P 98 2 R
JULPR g o ) Al A A T JeE (S e AR 1 2 90 ¢ ) R T A A
(B ARS8 6E 71 ) o 03 22 HE 7 45 & )L L i 3% ) 3
M, Bl TAE N B A R S0t . A A T 2 R ik
PR 276 MR ST PPA 2 46 o 0 1 5% ] A 0T W 0 4 7 258 4
HEAT o Wi AR 7™ A% 2 IR A R BE A R 2003 4511
SE 1147 Rl R A BT 5 s o W) (4 L8 43 ) AT, R Jo £k
JE DN I 2 8 UG B, B I0UAS S 43, 2t 40 43, <2043 WA
¥ ,20~27 43 J9 &M, 28 ~31 4 A RLEF, >31 50 AT .
1.3 %7k

1% J IBM SPSS Statistics 25.0 % 3l 2t 55 4 #E 47 20 47
IR BR U 22 BOH T AT O SEXT R R R M e i, W
IKAFBE R P<0.05,

1) 32 FH M 7 AR AR ¢ 6 56 A0 B B 32 0 ST R AR O 22 93BT
A 2 0 i L B AT Bl A AT A | B B R A
it B 1 M S0 22 S R 0 RAR 0% 2 SR B0 o 2) 38 A A G 43
Br 5 B PR B RAE S IS, B AR TR B (R AR AT O R AR B
K 5 A T { B 4 B 22 8] 9 A 56 OC &R, 4% B Cohen #7 L 4
KRBCH 0.1, 103,105, 53 5 %R 5 | 25 5 Rk
N7t o 3) i B 5 gt B 0 3 AR G0 KE BF 98 0 5 03 R AN A
HMAERH (LFEAAE, R WA, s H — 552k
Logistic [0 )9 43 BT #4855 5 VR 1 2l | # AL A7 A | B B B 5 4
3 A BRI 0 11 i 280G AR, A8 T A o R P FAE I O UK

%R (L {E E, odds ratio, OR) ik, OR<1 H P<<0.05%
715 Bt 2 R 7 B AEAT SRy KT R B8, % T3S A5 s 11 HE R 0
FAIG; OR>1 H P<<0.05 37 Bl 5 HH R 3l /547 R 7K SF- 1 38
I AR A A AR B LT (T, 2013) . 4)iE
ROC 1 £ 4 7 8 1% Joc A X 431 T fekt B 5 % 5 1 45 4% 79 i
e BREAR B0 0 B VAT kg Foe A 43 AL, 0F 10T 57 24 his s #fE
7 &, I ROC (i £ T 9 1H FL A (area under the curve,
AUC) , 7E AUC>0.5 I E &L T, AUC B 3 T 1, % W] IX
G R BT 5 AUCC0.5 B BB TE X A3 i . 5) LA
R MR 4 BF 5 1 hy il T A RS W A A A
2,18 1 =532 Logistic I H /3 #7858 24 hiz g it & 5
PR Al 1 et AOG R A o AR A R I RIAR S, DL SR IE A
AIF 5% #E 35 0 A 1R 5 £ B % 25, LB OR<<1 H. P<<0.05 %
L SR EAT R AL, A AT R
Ja AR B G B LA 3 AR OR>1 H P<<0.05 %K,
EORTF G A SR A0 L, AT B AR e i 2 ) ik
JR A A% A 5 1 TH(E R, 2013)

2 MIRER
2.1 EAKRER

W 3 PR, 2E Ik 8 SB B % /N T & #, {H LPA
MVPA il TPA ¥ i 25 K T4 3, JoAh AR 5 2 ] PR 22 = AN
3. AT )L # DSP . MVPA | TPA I B (A JE 25 22 W] 7%
FEAF % 22 5, {H NSP . LPA 1 B 14 38 07 22 8] 1) 4F % 22 5% R
35 (R 4) . RUIPEG AR I X5 2 1 /i L # 24 hiz gtk
LRIV BT f B X 7 2 T 52

F3 AR FEETILER 24 hizzh R
Table 3 The 24 h Movement Behaviors of Preschool Children in Different Genders

P

A3 K IR EET o t Bk (n=382)
% (n=190) F(n=192)
PER/(min-d ') DSP 69.93+26.90 71.96+21.24 -0.82 70.95+24.21
NSP 544.941-34.88 546.344:37.29 -0.38 545.64136.07
4 4RE3h/(min-d ") SB 478.741+48.67 489.35+48.46 -2.13" 484.07+48.79
LPA 191.73£29.97 180.78 +£26.89 3.76" 186.23+28.95
MVPA 61.35+18.47 54.50+15.88 3.89° 57.90£17.53
TPA 253.08+40.58 235.45436.28 448 244.22439.43
PRI Bl 5 GHTE 7.57+1.54 7.77£1.56 -1.24 7.67£1.55
G FE R 18.13£3.60 18.27+3.82 -0.37 18.20£3.71

i *K A P<0.05, TR,

22 R SHAEAT A 5 4 B AR 69 A8 K AT

BMI 55 SP  NSP £ 55 20 (1 7 AH 5 (-0.3 <r<<-0.1) ;
A IE A 5 MPA . VPA . MVPA il TPA 1 % 55 %00 i 114 1F AH
R (0.1<r<<0.3) ; B A 2 o7 FI 44 S5 {g ¢ 5 DSP . LPA & 8
555008 B 1IE A 5%, 5 MPA | VPA il TPA 5 v 253 17 4 1 AR
X (03<r<<0.5), 5 MVPA 5 i &% B (% 15 A1 6 (7=20.5)
5 NSP Hl SB & 55 &4 1Y HAH I (R 5) 6
82

23 RESHEATA SRR RAR LG E X R

lifi % DSP .MPA . VPA . MVPA #l TPA /K - it 1 i , 4
ARG IR B EERIL(OR<1, P<0.05); Rz, ki
SB KV (4 3G i, R AN A ks AR B BT (OR>1,
P<<0.05) . V%P FIAEE IS, DSP K CF B34 N 5 4 A
AR ISR AR L OC IS P 0 25, R AR AR (R 6).
24 RRBRSAEAT A R KRR S8 ROC W & 441



WARIE: 2R HTILH 24 his SF8 g T ik I ISR R —— LR U A o 1

iz PR I fe B 00 3 1 50 0 O 5% X 2 Ry AN A A AL T
AW, 3 7 7R , SB.LPA \MPA ., VPA Fl MVPA X}
TG RA A A X, o, SB i SRefE 43 5t
{8 >4 512 min/d (AUC=0.69, P<<0.001) , LPA e fE2 FMH
3176 min/d (AUC=0.61, P=0.042) , MPA {5 {373 5l

37 min/d (AUC=0.67, P=0.001) , VPA fi¥ f5 1 7> {5 M
9 min/d (AUC=0.65, P=0.004) , MVPA Ky #% ££ 4> B {H A
46 min/d (AUC=0.68, P<<0.001) , TPA ¥ % {£ 4> A {1 K
233 min/d (AUC=0.66, P=0.001) ., {H SP {1 § DSP Fll NSP
X 9 2 1) DX 43 A TR 2k

R4 FEFERPRETILERN 24 hiBZEHRR
Table 4 The 24 h Movement Behaviors of Preschool Children in Different Ages

;7;/ ELEos 3% (n=32) 3.5 % (n=52) 4 % (n=64) 4.5(n=73) 5%(n=18) 55%(n=57) 6% (n=26) F
BEAR DSP 91.83£23.59°777° 87.39+£27.917° 71.58+27.96"° 7638%19.66"7° 74.33+21.73°7° 70.60£26.24 59.89£29.91 6.66"
NSP 578.04£28.69  579.77£36.14  593.38+37.03  583.74+37.23  583.15+38.94  585.68+39.76 582.11+37.59 0.96
#1k SB 528.16£37.20 5153244578  519.61£50.90  508.824£52.07 513.60+£43.40 521.31+48.28 538.88+41.48 1.78
%3 LPA  192.86+£26.61  202.36+31.35 197.57+34.32  205.59+35.63  202.85+28.59  192.82+24.77 193.83£28.25 1.59
MVPA 49.12+11.49°<"° 55174+13.64°°°57.874£19.35"°""*° 6547+£19.60  66.06+17.22  69.60+£22.05 652941835 7.38"
TPA  241.97+32.08°°%7°257.52£39.18 25544+£4579"% 271.06£48.70  268.92+38.16  262.42+40.52 259.12+39.68 2.53"
I BS 7.50£1.87°7% 827411077 7.59£1.547°¢ 77513970 7.69+1.627°  7.54+1.55  6.88+£1.82 2.66°
fE PQ  18.16£3.73 18.92+3.72 18.45+3.02 18.70+3.58 17.33+3.82 18.194+4.18  17.35+3.88 1.55

E: AR PO FREM LS, o R RS NE T G, e RE LN RA Bl 46K E4F 45F 5% 555 6%, M, 6K A4S
#2 6 % ;BS(body shape) X & & %7 &, PQ(physical quality ) K& & th & it ; BE IR A5 4% 49 245 4 min/d, & 4k 7 35 38 47 09 42 % min/d, 4 ST 42 e

ARATAY FAZH 5

®5 FEIMEITASRREERNREBXSN
Table S Partial Correlation Analysis of Movement Behaviors and

Health Indicators

KT FEBEITARSAEEANARAEREREEN
ROC H £ 517
Table 7 ROC Curve Analysis of Movement Behavior to

Ho 7 BMI  f4hBs  HHRER AR Distinguish Unqualified
DSP -0.014 0.061 0.144° 0.151° F8 AR DRAL AR BT AUC P
NSP -0.103°  -0.081 01510 -0.165" DSP 65 64l 613 0.60 0.08
X NSP 547 56.4 29.0 0.50 0.95
SP -0.117 -0.043 -0.060 -0.070 sp 609 538 677 0.57 017
SB 0.050 -0.088 -0.240 -0.247 SB 512 73.8 64.5 0.69 <0.001
LPA 0.056 0.054 0.154" 0.157" LPA 176 62.7 64.5 0.61 0.042
MPA 0.042 0.141° 0.484' 0.484° MPA 37 724 613 0.67 0.001
VPA -0.043 0.160° 0.441° 0.453° veA o 693 o1 0.65 0.004
’ o T . MVPA 46 76.1 54.8 0.68 <0.001
MVPA 0.009 0.166 0.530 0.534 TPA 233 635 71.0 0.66 0.001
TPA 0.045 0.113" 0.344" 0.349"

E AR R F A A Fe

x6 ARIMETHEERRERAAHELXER
Table 6 The Dose-effect Relationship between Movement

Behaviors and Physical Fitness

ENCE S HEE
FeAR
OR  95%CI P OR 95% CI P

DSP  0.98 (0.97,1.00) 0.018 0.99 (0.97,1.00)  0.092
NSP  1.00 (0.99,1.01) 0.892 1.00 (0.99,1.01)  0.767
SP 0.99 (0.98,1.00) 0.136 1.00 (0.98,1.00)  0.399
SB 1.02 (1.01,1.02) 0.001 1.02 (1.01,1.03)  0.001
LPA  0.99 (0.97,1.00) 0.057 0.99 (0.98,1.00)  0.070
MPA 095 (0.92,0.97) 0.006 0.94 (0.90,0.97)  0.001
VPA 091 (0.85,0.98) 0.012 087 (0.80,0.94)  0.001
MVPA 0.97 (0.94,0.99) 0.004 0.95 (0.93,0.98) <0.001
TPA 099 (0.98,1.00) 0.007 0.98 (0.97,0.99)  0.003

VE AR EF AR e 0

E:AUCH WL T @R,
2.5 ARRFHEITHIEGEFTSRAEERLGZRX Z

K JH Logistic [7 U7 77 fif 4fi 47 5 5 A5 1 2 4 45 4 A 1L
B, WF G0N G A {5 s T M S S R AR U L A A
GER R (R 8), 5N R FE & L E, W A AW 5% SB .
LPA ,MPA , VPA ,MVPA Fll TPA #fi: #7 £ Ji7 , 1A filt B R 4
S ME S35 B T A R ) RN A U S TR B AR fe
AN WM R R 3 B 2 T R

3 itig
A FE LA [ 2 i L R Bl 25 S 2R i L
BB AR B L AR AT O R B BN 0 A A, O o
BrRATCERATLE (3~6 % )iz shig )RR (LR
Bk 48 P Ml A 1) SR AT L AR, 45 R R B, AR O 4 A
SR A —H
83
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R8 ARMETHEFEESHEREFRRINEXR
Table 8 The Dose-effect Relationship between Different Recommended Amount of

R W
A% WL
OR 95% CI P OR 95% CI P

SBi#H & it R 1 P 1 A PR

iR 0.20 (0.09,0.42) <0.001 0.20 (0.09,0.43) <0.001
LPA it %5 % Rith 1 e 3 1 AR

ith 2 0.33 (0.15,0.71) 0.004 0.33 (0.15,0.72) 0.005
MPA %5 % T 1 AR 1 AR

R 0.24 (0.11,0.52) <0.001 0.18 (0.08,0.41) <0.001
VPA 5% i 1 AR 1 APR

R 0.32 (0.15,0.67) 0.003 0.20 (0.09,0.46) <0.001
MVPA % & Tt 1 P 1 AR

R 0.26 (0.13,0.55) <0.001 0.20 (0.09,0.44) <0.001
TPAE# & NP 1 g 1 A HR

iR 0.24 (0.11,0.53) <0.001 0.21 (0.09,0.48) <0.001

AR T A e A

3.1 MVPARZEZIKTHGHEAES

MVPA & 2 E A TR W58 i i, H2 AT L= iE £
e BB AR 2 A BBy OCHR , a0 B w14 /AR R ) B i Z
{ii (height-for-age ) /4 #% 54K & Z {f (weight-for-age ) (B4~
& &, 2017) . B 5 K & 48 %0 (body mass index ) ( Espafia-
Romero et al., 2013) {&JI§ [t ( Leppénen et al., 2016) . 2= JI§
A FE 8 %1 (fat-free mass index ) (Leppénen et al., 2017) . &
FE R CH IR 4, 2020b) L IA HTRE 7 (& B 4§,
2014) AT IIRE (IR E 45, 2020a) AR AT Ay [] AU A A1
{647 1] 3 (Meneill et al., 2018) 55 . A1tk , MVPA 45 &
JE A IR ET L H 02 B 4G m kB S B4 4 IR Y
a3, — B A 5 i A JL 2 Y MVPA A 2T 60 min/d

AWF 5T B9 MVPA #fi 75 & (%2 /0 46 min/d) LE 35 B /) —
P A1 B AIK 14 min/d, ATREAA LA R JLF TR . 1) A )
B, ARBEFALE T — T 5 A DR 1000 44 K
B . 2) S L E B ARE ST Bk . 4L
HOMAE ARG IL B R IG Shif h Ta 2% g, — R A
SUh g ok IR E G 3, R m R F W B (R IR
85, 2020b) o 3) bR EEHLE . MVPA 5 A [ 1 45 b 5%
I, T AL A A HEE T S AP AE 22 57 o 4) F IR THT L MVPA
) TR T (P A 2% 4 T L B B AR T B A R R = 0
M A6 SR B2 B PR3 Bl v e A B ] g v S5 R v e
T 30, RE 1Y B A Bl e R 2 5 BRI BT A T A 4
DL B A5 IR 250 0 3 B A8 O, BRIV feff SR P 3 A% R e 4
FOULI PE T 25 PR O 5 B 43 SR R RE TR R 45 S 80
BT S W) 0T 45 R ) o A T R e 2 B A TR B i A
19T I (Pate %, 2015) .
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7E MVPA ffi: 75 &5 [ 76 % /1 60 min/d B9 R #2675 T,
TPA 75 5 & I A% O /& LPA HE#5 5 (1 5 4IK, 52 LPA+
84

MVPA=TPA. H i, # 348 B I IR A B #4515 LPA 1Y #
T, T2 25 1 TPA B HEFF B (180 min/d) o 3X E 2
i Z W BB Rk B2 I HT L B LPA (9 i B AR
& W. %, 2020a; Leppanen et al., 2017) , ifii TPA 1 € %
MVPA [ 5% i) B AT — 5 1 fd FRE &k % (BT /8 55, 2017) ¢
AR BIF 5T v 2 0 T L ZE B9 LPA 5 A T il B S 7 78 i R o
F A0 TPA 5 K 5 {d FE A7 A6 5 ROC &R BAKIE T 1X — 18
Mo ARGIAE SR, Bl G 24 hizg sh 46 w10 8 B & A7 R [ 4l
FHGRAT IR 2 £ B 1 16 2 7 58 45038 0 B FH A DG 2 35 4
T L LPA 5 (g BE 2 H] 1 G . MceGee 45 (2020) 48
L LPA 76 H A= 0 5 4R 1K 19 27 3% i L 38 98 & & (lean mass)
75 B B BURAE 5 o 4R 245 (20200, 20200 ) 45 Hi
LPA H AR 55 0 5T i e A7 B4 G R AE DR A J2 A G Bk
A RE R LA Bl VR AT S 2 R £ T 2 4 AL A 1A T
JBE, 40, MVPA 25 1 25 18 LPA Ji5 % 27 8 17 )L 35 14 5 felt
HLA R (4 5 T

DR, A 6 AE 52 327 0 i JL B TPA HE 77 k(1 W] B
S M AR 1T LPA M 72 & . A WFSE TPA HfEFE & (2 /D
233 min/d) /= T 45 5 #fE 7 i (180 min/d) , {{ LPA #fi 4% &
(176 min/d) 5t B £ 9201 15 9 TPA B HEFE &, 3% vl fg J2
T B AL IR A 24 h WL A RE A o A L A B Y T
I B A 75 5 L 24 hREL 7 58 2 M PF T2 0 L Y B AR
Bp A, PRt 72 00 S K080 B, 5 I Y A e T A TR
Y91 BEE AR INF JE] B9 1) B Mleredith-Jones %5 (2015) BF 58 35 W,
N T B ARG s T 500 0y 2k 45 TR KR W) LPA 1) 1Al /K - o
X AT AE 2 TR 24 b (i B2 B T A A WG e IR A S L D
T8 e A A I B, R Ay 3K 7 A B B A I i L 2 AR R
DTN %1 W 42 ) B AT, B T 3 S 79 A B B 1 00 3 4
Fii ke 2% AR v T 3 TR A R B 2 0 i L B 1Y B A T Bl Sk
78 J& L LPA 2 F (Chang et al., 2020) , 3X 5 i 5 LPA 1%
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Al 1) AT BB DR B I, 3 T A5 SBOAH DG F 5% 4 45 1 5 AR
e 1 A1
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Tremblay 55 (2007) 4 iy , AATTAE I o BN T B A0S
BN RAT Ry an e AR AT S L NI N A B R (RS TR
TE T L2 B R B R AL AT AO HE R B A R R
PR AR AT Ry P AT i CRB R 55, 2020) , A fig £ 222
Ry AL AT S AR L B AT Sl S e LA E 6 I D, HL P9 —
BTEREAA . AT A WFR N A ARAT N, B0 B A
b T AL E N A R 5105 3l ( Tremblay et al., 2012) . &5
K, AL AT Sy TR 5T I g 80K R A T e Al A Sy 1) A A AL 2
SC, R A AT S S i T IR S R BB & 1M FE<<1.5 METs
(1 MET=VO, 3.5 ml/kg/min) 94T 4 =X ol gH 17 R (A0 FE
F P BC H G ) S I I 7 4% ) (SBR, 2012) o #x 3, Trem-
blay 45 (2017a) 7E #f A2 A7 g AF 5 0 9 B it E 4 9 AR A7 5
S AR L) BE HE I FE<C1.5 METs Sy R AiF (14 12 35 391 1] 119 17
oy, B A A 22 R (reclining ) 5% Fib %2 (lying posture) . H
BT, A 2 30K W AR AT O B RS AT O (R 2 %
2016 ; A 45, 2016) , B W EME RN Ak . ABFITSE
BRI, F I LE F AR AT AR BN R £ T 512 mind,
298.5 hd, LT AEH 2w o % R B AR I B T IoRn 1o
ARAT R PR 328 FH O R A R HEAT VAL, BB
I FH I A AT Ry B R DA e [ A i i L EE Ry Sk ST
(4, R, AR BF 9 0 A AT R 14 PPk 45 SR A EL DA AR T RE 25
S UER o AFIX — 25 A SR W] 52 T vt AF A8 AR N Y 17
R, BT R A R A e AR R A AT S 1 B R] T AN BE 4R
B AL AT Ry 2R | T B2 )5 B4 4 R A AT Ol A 0] 45 B
FARAT A H AR i P — R
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% /037 min/d, VPA £/ 9 min/d, SB £ £ 512 min/d. 53k
] B & AT B CF R AT L E (3~6 % ) B sh i mg ) L,
MVPA i 75 52 ff 1% 117 TPA i 75 5 = , 5] i 384 b T LPA |
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An Empirical Study of the Recommendations on Physical Activity
for Preschoolers—Take Changsha as an Example

CHANG Zhenya'"
1. College of Physical Education, Sichuan Normal University, Chengdu 610101, China;,
2. College of Physical Education and Health, East China Normal University, Shanghai 200241, China

Abstract: Objective: The movement behavior includes six parts, i.e., daytime sleep duration (DSP), night sleep duration (NSP),
sedentary behavior (SB), light physical activity (LPA), medium physical activity (MPA) and vigorous physical activity (VPA), the
recommended amounts of these six parts were established and compared with “Movement Behavior Guideline for Chinese
Preschoolers in 3~6 Years”. Methods: 530 preschool children were recruited in this study, the accelerometer was used to
continuously measure movement behavior status for 7 days, 24 hours per day, and the National Fitness Measurement Standard
Manual (preschoolers part) was used to assess their physical fitness level. The partial correlation analysis, ROC analysis and binary
logistic regression analysis were used to conduct statistical analysis. Results: 1) After controlling for gender and age, the DSP, LPA,
MPA, VPA, MVPA and TPA were positively associated with physical fitness level, while the NSP and SB were negatively associated
with physical fitness level; 2) after adjusting gender and age, the MPA, VPA, MVPA and TPA were increased, and the ratio of not
reaching physical fitness standard was decreased (OR<<1, P<<0.05); on the contrary, with the increase of SB level, the ratio of not
reaching physical fitness standard was increased (OR>1, P<<0.05); 3) all of the SB, LPA, MPA, VPA, MVPA, and TPA have
significant distinguishing effect on physical fitness level, the best cut-off value of SB, LPA, MPA, VPA, MVPA and TPA were
512 min/d, 176 min/d, 37 min/d, 9 min/d, 46 min/d and 233 min/d, respectively; 4) compared with those who did not meet the
recommended physical activity amount, when the recommended amounts of SB, LPA, MPA, VPA, MVPA and TPA in this study
were reached, the ratio of not reaching physical fitness standard was decreased (OR<<1, P<<0.05). Conclusions: compared with
“Movement Behavior Guideline for Chinese Preschoolers in 3~6 Years”, the recommended amount of MVPA is lower and the TPA
is higher. At the same time, the recommended amounts of LPA, MPA, VPA and SB have been added. However, further research
should treat this conclusion carefully, and more indicators and larger samples should be considered to promote the development of
related guidelines.

Keywords: preschool children; movement behaviors; recommendation; empirical exploration
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Research Progress and Prospects in Mitochondrial DNA Repair and
Exercise Stress

ZHANG Zhe'-?,DING Shuzhe!-?*
1. Key Laboratory of Adolescent Health Assessment and Exercise Intervention, Ministry of Education, East China Normal
University, Shanghai 200241, China; 2. College of Physical Education and Health, East China Normal University, Shanghai
200241, China

Abstract: Due to the specific function of mitochondrion, mitochondrial DNA (mtDNA) is more fragile than nuclear DNA (nDNA).
If the mtDNA damage can’t be repaired, the accumulated damage will induce mitochondrial dysfunction. Therefore, mtDNA repair
is an essential step in the quality control of mitochondrion. Based on the latest research on mtDNA repair, the mitochondrial
DNA polymerase y (POLG), nicotinamide adenine dinucleotide (NAD*/NADH)-NAD*dependent histone deacetylase (SIRT), 8-
oxoguanine DNA glycosylase (OGG1) and P53 are suggested as key molecules in mediating mtDNA repair in this study. In addition,
exercise can promote mtDNA repair by regulating the classic base excision repair (BER) pathway through Sirt3-OGG1 and P53.
This study also explored the possible mechanism of exercise stress on mtDNA repair and the pathway of mtDNA repair related
molecules to mediate exercise adaptation, which is expected to provide new theoretical thoughts for further research.

Keywords: mtDNA repair, mitochondrial quality control; exercise
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