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(1. B E*¥r, i 200438; 2. bilwaza SRWEEMNFAFTFREN (FEF), L 200438;
3. bl AR AR TS, L 2004385 4. SMNAAERE, TN FE 550009)

H OE. A . WHLEFYFPRRELZRED(MVPA) MR AT KAFAER L KRR XA, Fix. £ LET
INRBEIFBANF BT A K360 4, AIE(E K FARRAEFAFE 2014 5F1597) ) B KL EF J ST F K
AR E RN AL Z 4wk AR BN TR ZIREHARTE, G RA |2 £ 6 MVPA B (K 2. 0<E X
MVPA <5 min; 42 8 : 5< 32X MVPA<<10 min; P ¥ &F: £ K MVPAZ=10 min) . A 2HE A A RARE Aotk FEA A Z 10h
AL FRARKEVARGCAIHBAANAAKRD), R EA07T L9145 I EFVFFSHUBANITE, LT F A
185 % (5 45.5%) , w528 52 4 223 % (1 54.8%) ,BMI ¥ 4244 18.6 kg/m’(16.4,21.0) , ik 2] F 3 & K 60 min & A £
MVPA #g AH L) 5 6.6% . ILEFH VS MVPA MR T, REZMVPA L K (5 59.9%); B AP Kit MVPA L (kb
24.4%) 2 F & T4 A (L 12.3%) (P<0.05), M R Z e f2 B MVPA & oA % 0 48 K (P<<0.05, P=0.033) ; W58 5 4
T EMVPA &1 (65.4%) 255 TAFEF A (L 151.1%)(P<0.05), M 420 F= K B MVPA & pbAs #0048 2 (P<
0.05, P<0.05). HEMH SFib BMI R A ZRBE RAIREAE TS 4 REHEPRLER IR, XEMVPA 54k
Ji b B A BB 2 R R R, AR A 1 min/ R, AR AR BAR R A R B RS RGA K B AAFLAEIL (OR) AR % 8%
(95% CI:4%,13%) ; v 448 5 £ F , % MVPA & 2 MVPA #2428 B MVPA 5 1R (& B A7 2 i 45 B 83 2 E £ 56 N
BF kA AR E MVPA 54Kl BAT AT B R 2 EXTE, 4. )LEH V5 5 MVPA ik 3] B R4 %4 5 69 Hafs)
AR REMVPAZILEH VF MVPA o) £ B s, HRFERAEERELARRERZRF EXR, ZE L

SHEEBILEFVF GRESNIFE R FEE AR, B EAEAL AT ILEF VSR E SRS T £,

KERILE;FHFVF PR RASERED R REE
FE 425 :G804.49 X EkERIRAD : A

BRE SRR E R, BREIA RS2
ol A A Z P 1 1 B 35 AR OC (Bull et al., 2020) . JL#
TR T B0 kR R TR E R 3R AL R AT BRI B
) 2 5 32 35 (Tammelin et al., 2014), 2020 45 it AL T
A= 2 41 (World Health Organization, WHO ) 2\ 4 #4545 i ,
43K 81% My JLEF AR RN B SR E S E B ST
37" IR (Bull et al., 2020) 5 3 & 414 25 60% 19 JLE 7 A4
AR B BOR R, 2021) o ALAECP ELE S D F 5
PRV Bl 46 ) TE N 19 2 5 B R B 46w 2o e L B D
SRR B R B 8> A AR 4T N (Tremblay et al., 20165
5k <18 45, 2017 ; Piercy et al., 2018 ; Gibson-Moore, 2019) .
AL T AR N, JLEE T 0 4 B UK T 3l B A Jod v | ) e
S S (2 WIHE 45, 2020b; Sanders et al., 2014) . M4 L
i = WAKE R N B B ] S 0 b e € 7 NI Y= R N
B 2 SV T, 2 R TR L E T AR B ik
TG SIAT R R R BCRRAE 6K o T T Bl L B A )

IRV LA B AR it e e i Joe b B AT o 2 13 TR

1 B AFE N 38 3l 8 L7 T, Saint-Maurice 4% (2018) 4§
i, MVPA 7K F- 5 42 PRI FE T 4 5 A 5C HL k37 T MVPA ) 1
L. 2018—2020 4%, L [F | I [{ F1 WHO Fifi £& % A1 14
BT RR B A3 Sl 4 g A EGE T B0 3 2 D 10 min
3R (Piercy et al., 2018; Gibson-Moore, 2019; Bull et al.,
2020) . I TILE T DAL T A KA H B BERY R, AR
AN WFREEIFAE & HEEMELES DERE. I
AR, MR A BV Bl 4 2 i )R L B RS AR R R R
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& £ (& 7 3l (moderate-to-vigorous physical activity , MVPA)
HEAT IR 2326, BRTE 4% I K 43 28 MVPA 5 14 5t K% i B A+
RAR IR Z W ¢ R PR NIRGE 2L, B T ARS8 A R
RAF W45 . Mark 55 (2009) E 3, LEF D IES 5
PR HE SE I A K 9 MVPA TE IR R S 3 0 B R T
U, Tarp 25 (2018)45 Hi , MVPA I 2 18 15 552 95 XU (5]
T K&, M8k MVPA K . Marin-Puyalto %5
(2019) W55 22 B, i 5 A% 3l (vigorous physical activity ,
VPA ) 451 256 FIERL YR I 5 B S0 00 -1 28 8 B A OG . A W
A5 (2020a) #8581 2 I T L2 S0 3 7 4 FRAE S 5 44
FUHERRE G & W oE 45 4 R , MVPA & B4 ET [E] tb 9T 7
2y 52 AR R B O, H B AT B L OC T oA IR )L T AR
HE ST

B L E T AR SR E B AL BORE SRS U T B
WHEERTHE , AH H AT 05 A R A B2 A DR A
o B, AS BIF 5 ol 22 SO0 £ T L i DY A R\ AR
PoE Ik B RS SR T, B R ST L E T D4R MVPA 14
R RPN HE 5 0 f B ) 19 E R

1 MRINKEFZE
L1 ARt %

AT FEAE L T 4 DX E XN I X 3 AN X, R
WO R AR 53 0 20, B DX 0 0 48 55 DU AR G R N AR g Ak
H 1202 (B 428, A 2728 34 B R (g B HL AT A 1
R BE B Siz 3 A RE , 28 A K/ AR IR & A
R B E S 5A0 .
1.2 ARk Bem) 3%,

Fie BB 58 2 A A o 0 3K R Y 0K, SR TR 7 0 4K 1
B X 2 AT B AR TR A R ER B, U E A 4
B AR S0 mH A LR T 7 e Bk 5] ik
) b (55 )/1 min M ERE A2 (22) (1 000 m # (55 )/800 m il
() o SR G R A U FEAR #E (2014 4R 2 TT) ) X 4
PRl a5 R AT PP, BRTEMN N IS R K
R RS B 45590, BAR S BOARAET7 12 W5 1T 58K
(A N R IR EHF W, 20145 Zhu et al.,2017) .
1.3 FAREFHKFN 2

K ActiGraph GT3X -+ = %l i Ji 1% J& %% ( Fort Wal-
tonBeach , ¢ [E ) il 4 52 13 BRI B K T, ZoRZ i H
R T B A S 7 A A S 1 2 (R 7 K (BR e i
Yok B AT — B o 2 Y H RS 10 h LBy
A IR F L AT RO B e 4 R UL B (B TAER
3RMEAR 1K) WA CHEA . RALEIBE 60 s, %22
60 min ¥ 24 Z 5 (FLIF H E A 2 min LAY R E(E) A
FE I Al 3 (Steene-Johannessen et al.,2020) . K ] Evenson
45 (2008 ) 2 7 Y038 HE 1 AR DD A XTI T 0 R A A AR ATl
5B RIE S #EAT R 5« A A 4T 4 (0~ 100 counts/min ) , 55
44

J3 B A5 50 (101~2 295 counts/min ) . 725 58 & B {45 56 (2
296~4 011 counts/min ) . = 3% J& B {41 5) (=4 012 counts/min) .

LR MVPA B 43 2 br f (Willis et al., 2015) 2 : %
A 0<HLR MVPA <5 min; % [ : S<THLK MVPA <10 min;
I B MVPAZ=10 min. 4328 MVPA 453 #1000 3
U A 1k B BE P MVPA B[] 1K 80% K L b, # i 4k
5 min A 35 MVPA K F-, % K MVPA 7E iiff /2 ) s A8 1 5
J& 1 min Kb 2% 1k, GE3E B IF 4328 R S (R B /R
i/ A ) MVPA (min/ 2K ) =7 250 B0 1] 6L (3 2L /i s/
TR B ) MVPA (min) /A Z00RECR EL, 155 %5 B 4328 MVPA
K IR A ] 7 2 B MVPA $2 8 70 43437 43 21 (Q1 ~
Q441), Q1 4 K% MVPA Rl it /b, Q4 o Ril it
) fe 22 o PR A7 70 5 28 32 03 3 40 A AU B H b, O (5
iF/FE R ) MVPA , H B AR K B MVPA 4 K SF- 34 15 i) /) T
10 min F 17 B0 K e i A ef K E MVPA R 38 7K F 40 4 Q1L
Z Q4 LB K F- B[] 7 /N F ¢ 43 28 B4 (5 min/10 min) 7 )
R
1.4 it odr

K 1] SPSS 24 B A HEAT ELAR BE 1T o3 . AT A IES S
A (B0 R T B + AR 22 (MESD) Fom , AR IES
A B0 SR v 8D A ) e o 40 R A ST RE AR
(RS 2 HURRJE U A 50 6 1 A R T 25 43 A 8 A R
A7 22 S PERG B, SR H R 5 4G 56 43 A 4R 5 ft B s o 325 A
K% MVPA [H PR 77 5 35 b5 S 1 M0 AR 25 5% . R
Ty ] A3 BT S TR R 2 K 4328 MVPA JKCOF 5 1
JO A BRI 06 FR, JF B AN ACHE B AR I CBMILL AR SR A AL
R H e i) 2 9 2 AR H AT VR . MK B R
P<0.05.

2 WRER
2.1 ZERFAREE
AWFFEILFRFE 720 44 L AR, Horh 313 4 AN i
B ORI S B HERS , 35 407 45 )L 8 5 A AR RO 9 A4
RAHr, o B AE 185 &4 (15 45.5%) , PUAE 4% 223 £ (/4
54.8%) o A b BRK B R Lo AT B A AR bR 5
Ay T (P<0.05) . (HAEZ A REn, R
HNELY LA S RE  BMI T A7 1E W3 1k 22
5(P<<0.05) , T PUAE 24 R T 25 5 B MVPA K,
ZAR H A IR W AFAEAE Y% 5+ (P<0.05) . &k |, L
# T D AR 35 B 4 45 K 60 min Az DL - MVPA HE 77 1 59 L
B 7 6.6% , Ferfr B 4= (1 12.4%) B 8 5 T 44 (i 1.8%)
(P<<0.05), Ti24 Bt 2 (B0 A S0 35 M 25 5 (WU AR % 5.4% , /A
AE 2 8.2%, P=0.264) ; JL B ¥ /> 4 4 it fa R %R
29.7% , o DO AR G 24 AR 1 L9 (4 36.3% ) 3 i T /AR
G2 (0 21.7%, P=0.001) , i A4 PR 22 5 (5 A L
27.0%, 15 32.0%, P=0.276; £ 1) .
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Table 1 Basic Information of Participants
AR Vg R NFFLB
Fa A7 > ” ”
% 5 * & 5 S hS 5 S
A% 407 185 222 223 99 124 184 86 98
4% 147.1 1474 147.1 1392 1399 139.1 163.0 166.5 160.0
fem  (139.0,1624) (1390,1660) (138.1,159.0)" (1355,1434) (135.6,143.0) (135.5,144.5) (158.0,168.0)" (162.9,170.0)" (155.0,164.1)"
¥ 418 44.0 41.0 34.0 35.0 33.8 52.0 57.8 497
/kg (33.0,51.5) (33.6,57.1) (325,49.7)° (28.7,40.1) (28.6,41.0) (288,39.0) (46.1,60.3)" (49.1,64.6)" (44.4,555)"
BMI 18.6 19.1 182 172 17.7 17.1 19.6 204 175
/(kg'm?)  (16.4,21.0) (16.6,21.8) (16.4,20.6)" (155,200) (154,20.6) (156,206) (17.8,228)" (17.9,23.6)" (19.3,21.0)"
% MVPA 29.6 36.4 26.0 292 325 26.9 29.8 41.1 24.6
/(min- X ') (21.7,41.3) (27.0,49.1) (19.2,349)" (222,388) (259,423) (202,372)" (21.6,456) (284,53.6)" (18.1,32.3)"
& Z MVPA 16.6 182 149 19.1 19.7 17.7 145 163 125
/(min- ") (13.0,209) (149,224) (11.4,198)" (150,23.7) (165,244) (143,226)" (11.2,17.7)" (13.6,194)" (104,15.5)"
428 MVPA 6.5 7.0 6.2 57 6.4 5.1 75 8.1 7.1
/(min- X)) (3.6,100) (42,11.5)  (33,9.1)" (33,9.1)  (36,102) (3.0,83)" (46,11.6)" (46,1297 (44,107)"
L) 47 8.0 35 4.0 4.7 3.6 7.0 129 33
MVPA  (16,106) (3.1,183)  (0.0,7.2) (0.0,7.9) (16,95) (00,65 (19,1547  (7.0,240)"  (00,7.7)"
/(min- X ™")
I B s 75.8 73.8 772 76.4 75.7 773 737 67.4 76.7(69.4,
(69.2,80.5) (64.2,803) (71.9,80.8)" (72.2,812) (71.1,80.6) (725,80.6) (63.7,79.4)" (60.6,79.1) 79.9)"
E AP HBEBRFEES BB ATH PIEM(WHIEIE) A FAN, § L AR, FERFLF,P<0.05; 1A TAFALEwWFIILE, £

BFZ 7/ ,P<0.05; F R,
22 %K MVPA # B % 480 0L

SR B R ZE K MVPA (5 L 7R TE S35 01 1)
EY 255 (P<0.05,32), A KB MVPA 7 11 (24.4%)
W Tk (5 12.3%) (P<<0.05) , T 2 &L F1 5 if MVPA
i L ) A 2 (P<<0.05, P=0.033) ; WU 4E 2 %tk B R
MVPA 5 H(65.4% ) i3 5 F /N ARG R (7 51.1%) (P<
0.05) , 1fij 4 st 1 rp < B MVPA (7 G #4 AH J (P<<0.05

P<0.05) . [AJFAS[RIAE 2y, & HF 22 I MVPA 4 B 1T 0
M) 22 S A AN T, DU AE 9o A AU B MVPA (5 [ A7
TE B TR 22 5, B A4 A MVPA 5 FE(62.7%) B B A% T
L (15 67.0%) (P=0.044 ) 5 1fii AT G244 | 45 R 2 it K
MVPA 7 L6 B A 1 25 R 500 25 5= (P<<0.05) , B 2E K i)
MVPA 7 It (33.7%) .3 & T 2 4E (5 12.0%) (P<<0.05) ,
T B2 AL MVPA 5 H B 3 A B (P<<0.05, P<<0.05) .

#2 FIREFAREIFLEK MVPA HLE
Table 2 Bouts Characteristics of MVPA
Atk S NEY 1
B H /%
b3 3 ES & 5 * ps i *
&2 MVPA 59.9 55.3 63.7 65.4 62.7 67.0 51.1 44.6 58.3
(45.7,70.7) (39.5,67.0) (49.7,74.7)" (55.8,75.8) (53.0,74.6) (58.0,77.4)" (33.5,63.7)" (30.2,56.0)" (39.5,68.5)""
42 8F MVPA 20.5 19.5 21.7 19.0 19.9 18.6 24.0 19.1 29.4
(14.8,29.3) (14.3,27.0) (14.9,30.9)" (13.6,25.3) (13.6,26.3) (13.6,25.3) (15.5,33.1)" (15.1,27.8) (19.0,36.9)f
F % i MVPA 16.3 24.4 12.3 12.7 14.0 12.5 242 33.7 12.0
(5.8,29.8) (104,37.7) (0.0,22.1)" (0.0,22.1) (5.4,25.7) (0.0,19.8) (10.0,37.4)" (22.1,47.1)" (0.0,25.1)"
23 FRE B ¥ MVPA 54K R % & MVPA Fl1% B MVPA 7K -5 {4 J5 8 R o ik 1R 1R 40 5 1 6
PHHEE R AE S BMIL AR GANAT SR ] SR A B R B, B MVPA (F AL MVPA BRI T min/ZK, XM OR {87331

JG SR I A S5 R BN |, %4328 MVPA JKOT- i s 119 Q4
415 Q1 AL A B bR AL R 5 AR A R B (E
I (odd ratio, OR) 43 ) 4y : 5 MVPA, 2.71 (95% CI: 1.30,
1.80, 8.82) FIELIf MVPA,
1.03,4.27) , B # A 5 1 P<0.05; Ak, &

5.65) E AL MVPA,3.98(95C1%:
2.10(95% CI:

$215 2% M 8% (3 3) o PUARG A h TR IR A2 45 21
N, B MVPA (& £ MVPA Al K I MVPA 19 Q4 415 Q1
ZHAH LT IV 1Y OR B 4393 : 6.14(95% CI: 2.23,16.88) ,
3.31(95% CI: 1.24,8.87),2.91(95% CI: 1.16,7.29) , %4
B4 P<<0.05; [FIHT, S MVPA % B MVPA Fll & i MVPA 7K
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CIRBERIE) 2022 4F (55 42 4 ) 45 4 ]

S 55 4 I A B s v AR I I S IE SR I BRI 1 min/ K, X}
I ORAE Y 5 4% 8% A1 9% (£ 4) . /ARG F B | 3%

OR 1} 6.65(95% CI: 1.57,28.17) , a6 1 P=0.004; [7]
B, % B MVPA 7K 5 R 5 fde i bs o 1k 0 R 4 52 0E 2Bk, &

BB S 4 B R, R MVPA [ Q4 20 5 Q1 4HAH L4k 1y

A 1T min/K, %0 W AT OREE 5 11%(3R5)

#3 ZRXERRAHERKMVPASERBREXEAR
Table 3 The Association between Bouts of MVPA and Physical Fitness n=407
. OR(95% CI)
iRy B F /% e FrETh
¥ MVPA Q1(3.0~21.7 min/X ) 24.5 1.0(ref) 1.0(ref)
Q2(21.8~~29.6 min/X.) 26.5 1.11(0.59,2.08) 1.85(0.90,3.81)
Q3(29.6~41.3 min/%.) 324 1.47(0.80,2.72) 2.13(1.06,4.30)
Q4(41.3~116.0 min/% ) 35.6 1.71(0.93,3.13) 2.71(1.30,5.65)
A A B PAE 0.054 0.008
4£3% 2 1 min MVPA 1.01(1.00,1.03) 1.02(1.01,1.04)
& Z MVPA Q1(2.1~13.0 min/% ) 20.4 1.0(ref) 1.0(ref)
Q2(13.1~16.6 min/%.) 27.7 1.50(0.78,2.86) 2.45(1.15,5.22)
Q3(16.7~~20.9 min/%.) 31.4 1.79(0.95,3.37) 2.62(1.21,5.68)
Q4(21.0~40.7 min/X.) 39.6 2.56(1.37,4.78) 3.98(1.80,8.82)
Rt Ih PAA 0.003 0.001
413 m 1 min & 2 MVPA 1.06(1.03,1.10) 1.08(1.04,1.13)
#2 8 MVPA Q1(0~3.6 min/X ) 23.1 1.0(ref) 1.0(ref)
Q2(3.7~6.5 min/% ) 29.4 1.39(0.74,2.59) 1.59(0.80,3.18)
Q3(6.6~~9.9 min/X) 323 1.59(0.86,2.96) 2.22(1.11,4.43)
Q4(10.0~26.5 min/%.) 343 1.74(0.94,3.21) 2.10(1.03,4.27)
# Bl P 0.07 0.024
4347 1 min42 i MVPA 1.03(0.98,1.07) 1.03(0.99,1.08)
F kB MVPA  QI1(0~1.6 min/%) 26.7 1.0(ref) 1.0(ref)
Q2(1.7~4.7 min/X ) 29.0 1.12(0.61,2.07) 1.39(0.71,2.74)
Q3(4.8~10.6 min/%) 35.6 1.52(0.84,2.76) 2.13(1.09,4.15)
Q4(10.7~74.8 min/X.) 27.7 1.06(0.57,1.95) 1.70(0.82,3.54)

A HA 3 PR

434 A0 1 min F K B MVPA

0.62
1.01(0.99,1.03)

0.066
1.02(0.99,1.04)

7 ref R R AT AL 55 MAF AT 95% CLAE A 1. AR IE A7) 2. R B MR S BMIL AR A 2RI AT 1] 5 Q1~Q4 & 220 % AR AR IE 4918 TE B
A 4 ARL FR AT 2 FRBLTE B, 3A B ILARAR X AR 2 40 01 L, R T RO RN ARG 14/ B0 8 X, A B IARAR K AEAR R 4945 0L; TR,

3 iTig

K 36.3%, A4 (38.8%) 1 T & 4= (34.0%) (AR B, 2021)

ARWFFT LB, )L DA K MVPA 15 3] [ Br e 15 5 1
AT R 6.6% , 53 A= 4 MVPA K- T4tk H\AE S 5
2 ECMVPA & F U2 % B MVPA 2 JLE 5 /04 MVPA
B9 32 A R4S, HA R B MVPA 5 LK T 38 A4 AR
PR R LE I MVPA 7 LU A7 78 1 51 25 5% s % R MVPA
TP 55 A T A S b o R A R R TE DGR, B RN 1 min/ R
XF R OR {E #2155 8% o

B U3 S A2 )L BT AR B0 (g BR K R 1 B iR
e, o MVPA K P Ji N B E . ARBF ST S5 R R, D4R 91
FINAE G 27 AR 35 5 8 B MVPA 75 1 79 be 4] 3 3 1% L 1Y
H 6.6% . X5 Wang % (2013) il Nie % (2019) [A] £ i 1 &
LI e T EL LB T AR B AR Bl 9 A 5T 4 R B
R WEsE & B, JLFE T D A MVPA HE 75 5k AR R OR 2
10%. 2016—2018 4F 4 [ JL 3 5 4 (K & (g & 16 sh i &
s o, 3 L T D AR B (R B MVPA i 75 5 L 1]
46

4 [E VA B 25 R A R AS AT R R E S R SR
7 U - TR VA Ay, RO e T 3 3k A A 1 1] 42 A R
AR 5 D A AT BB 5 13 SR 2 UL T L A BF 9 4 AR
FA 225K 1 5 (Durante et al., 1996) . [f] i}, JL# 7
D AF IR B MVPA 7K F- 1) 27 B AR A0 RFAIE R 75 31 — 350pE 2%
A, Wang %5 (2013) W52 4 R b [ L3 5 A AF R T
LRI S5 R Dy R AR 952 2E MVPA BE £ ; Nie 45
(2019) & B, Bl & 2# BETF R, MVPA IA AR R 2 R &S, H
TG it 75 X, AR 5 MVPA 355 % 52 5 35 55 7k G 5
ARHFIEEE R R, NAFYF A MVPA Th R 3R 5 T UAE 2R,
BTG58 o % & B IR A — SO 00T Al = 2 AL
TR BRI B B9 YD 5 R (Wang et al., 2013) 5% [[] —
B L # # 4F MVPA UK F 19 25 16 5 3 (Nie et al.,
2019) .,
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F4 NERZRETEFEFK MVPA SEFERXRRR

Table 4 The Association between Bouts of MVPA and Physical Fitness in 4" Grade Students n=223
Tz o B F/% OR(9% C1
BER HERL 2
¥ MVPA Q1(7.1~22.2 min/X ) 26.8 1.0(ref) 1.0(ref)
Q2(22.3~29.2 min/X) 28.6 1.09(0.48,2.50) 2.72(0.98,7.51)
Q3(29.3~38.8 min/X ) 41.1 1.91(0.86,4.22) 4.17(1.57,11.09)
Q4(39.0~100.8 min/X ) 49.1 2.64(1.19,5.83) 6.14(2.23,16.88)
AR Ie P 0.007 <0.001
43:3% 2 1 min MVPA 1.02(1.00,1.04) 1.04(1.01,1.06)
& EZ MVPA Q1(5.3~15.0 min/X ) 33.3 1.0(ref) 1.0(ref)
Q2(15.1~19.1 min/X) 333 1.00(0.46,2.18) 2.45(0.92,6.52)
Q3(19.2~23.7 min/X ) 39.3 1.29(0.60,2.79) 2.91(1.10,7.76)
Q4(23.8~40.7 min/X ) 39.6 1.31(0.60,2.86) 3.31(1.24,8.87)
# B PAEL 0.391 0.02
3 1 min & 2 MVPA 1.03(0.99,1.07) 1.08(1.03,1.14)
428 MVPA Q1(0.0~3.3 min/X ) 28.6 1.0(ref) 1.0(ref)
Q2(3.3~5.7 min/X ) 25.5 0.85(0.37,1.98) 0.96(0.36,2.53)
Q3(5.7~9.1 min/X ) 44.8 2.03(0.93,4.42) 3.02(1.22,7.49)
Q4(9.2~26.5 min/X ) 46.3 2.16(0.98,4.74) 2.15(0.85,5.48)
# B PAEL 0.013 0.019
£ 1 min 428 MVPA 1.10(1.03,1.17) 1.09(1.02,1.18)
¥ K B MVPA Q1(0.0~0.0 min/%) 28.8 1.0(ref) 1.0(ref)
Q2(1.4~4.0 min/X ) 31.5 1.14(0.51,2.54) 1.70(0.68,4.25)
Q3(4.1~7.9 min/X.) 41.8 1.78(0.82,3.86) 2.93(1.19,7.23)
Q4(8.0~38.3 min/% ) 43.6 1.91(0.88,4.15) 2.91(1.16,7.29)

A H A3 PAL
43 m 1 min P K 8 MVPA

0.057 0.011
1.03(0.99,1.07) 1.04(1.00,1.09)
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WF9E MVPA K UG LI, 244 JL 3 5 D 4F MVPA % LK R
AT A A (0<BAYk MVPA <5 min) | 8 B (5<CERIR
MVPA <<10 min) F1 /[ | I (B K MVPAZ=10 min) 5 5 fB
1 45 47 #4 5% (Chinapaw et al., 2018 ; Holman et al., 2011 ;
Mark et al., 2009; Tarp et al., 2018) , 5 - 4F WHO H. ik
MVPA % 10 min Ll | (Organization, 2010) fi¢ % 1A 8 K
AT FE L BN, F A MVPA 2 L H 4 MVPA I 3 1
F YR 4y, B MVPA M BUAF TEME S 25 5 BAE R R
MVPA [t/ 2448 T KB MVPA i b F ok 5
I3 B 9 45 0 A — 2 (Mark et al., 2009; Willis et al.,
2015 ; Nettlefold et al., 2016) . [Al B ASBIF5¥ 32 — 25 & I, Bl
AR T =, MVPA H4 B AL B S AF e 0 22 5, B A
% B MVPA I /0 H i LE R B, TP B MVPA I 25 38 i1
FLo5 LR, A0 MVPA I 25 38 T 7 b A AR 5 TR R
A2 B MVPA 1 35/ H b LG R B, BT MVPA I 251
JE S R, ECMVPA K I MVPA BE4E 92 T T
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B 2% B AR AR AIE TSR FHASPE AL A BT 1 1 T TSR s
ARG ST EE B | DU AR R 2 2 R A s v 25 1 R
R 36.3%, 8 T /NAEH(21.7%) , 2R S5 CPEILEE D
EIRE R R A (2018) )VAH—S (7 fF 55,2020) . HY
2019 4F & A1 B (A )3 AP I A7 30 (2019—2030 4F ) ) o 42 1
1 F ] ey /)N A A G A A AR JB (R AR U K AR O R R TE
2022 FF IR F] 50% Lh B HARia A 206, JLEE D ER R
Tl B & AT S5 L, M £ B2 Rk L A T is B AR i OR
W B 30 V) B ARBFGE R I, B MVPA KA [l 47 22 )
1 MVPA 7K 55 8 5 fedt SR s o S5 A0 I 014 G RAFAE AR 2%
St TETOAE G 24w, B MVPA & B MVPA il I MVPA
BRI 1 min/ K, X0 OR B 1 35 $2 5 , K I MVPA 4538
Jin 1 min/ZK , XF R OR 4% 55 4% (P=0.064) ; 78 /\4F 9 2% 4
e, A AL MVPA JK T 55 0 5 ft i B o K O R 20 6 &
HIE R, BRI 1 min/ K, X0 ORH AR 1%, AHF5E
SR 38 ok MVPA R4 B )2 TR 98 5 14 0 {0 3= 1 F 5
fief A7 [7) 2 W98 AT % e 4 A o WA A 9Y R, S MVPA
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K5 .0 il & BE 55 4 5€ (Martinez-Gomez et al., 2009 ; Avila-
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KT 5 A 5 ft B s v 3R O R 00 TE DI G & |, B2 R B
— 7% [ MVPA 4] 1l K AN ] 57 2 I MIVPA 80T 1) DX
AN TR 2 f & MIVPA 55 )L 35 75 /0 47 14 I3 (gt B 7 4 325 A 7K
B SCBOIR DL AR o DU AR 22 A v, % B2 MVPA LA
MVPA ¥ 15 04 1 i Fe s e ik O R G0 0E Gk, B 3 1934
T min/ K, ORfEL$2 T H Bl 5K 5 HUA 2 B2 MVPA 75 PO 4R

GOR A G 1 55 R T gl B A v A O R G O DRI [
TE J\AE G 2 1 v &2 2L MVPA BRI N 1 min/ K 44 5 il B
HEIE A R ORMH$2TH HL BT K . 25 b, AT 5% il
& DT B T B AR A UL K A2 B
M, LATE B2 4R 3K 345 K 1 h MVPA 8L # 5 D 4F B R %
Bl B N TR MVPA K5 T, (2 A HOF
REUE gl R R R B SR A T (e R 0 AT RGE AR B BEE
OO nh o0 F B — 5, SR A A T R 2R R IR R AT
[USTFTIE

£5 NERZHEREFEMKMVPA SERERXRHAR

Table 5 The Association between Bouts of MVPA and Physical Fitness in 8" Grade Students n=184
. OR(95% CI)
Fe 4w e B 1%
A B2
¥ MVPA Q1(3.0~21.6 min/X ) 23.9 1.0(ref) 1.0(ref)
Q2(21.7~29.8 min/X ) 17.4 0.67(0.24,1.86) 0.84(0.29,2.48)
Q3(29.9~45.0 min/%.) 23.9 1.00(0.38,2.61) 1.03(0.36,2.93)
Q4(45.9~116.0 min/%.) 21.7 0.88(0.33,2.34) 0.86(0.27,2.72)
# B AR 1.00 0.890
4347 1 min MVPA 1.01(0.99,1.03) 1.01(0.99,1.03)
& Z MVPA Q1(2.1~11.2 min/X) 6.5 1.0(ref) 1.0(ref)
Q2(11.3~14.5 min/%.) 18.8 3.31(0.84,13.10) 4.07(0.97,17.04)
Q3(14.7~17.6 min/X.) 36.4 8.19(2.18,30.72) 11.40(2.78,46.86)
Q4(17.7~35.7 min/X.) 26.1 5.06(1.32,19.37) 6.65(1.57,28.17)
A B A I PAE 0.006 0.004
4135 4m 1 min & £ MVPA 1.08(1.01,1.15) 1.11(1.03,1.19)
#2 B MVPA Q1(0.0~4.6 min/X ) 23.9 1.0(ref) 1.0(ref)
Q2(4.7~7.5 min/ %) 23.4 0.97(0.37,2.53) 0.85(0.31,2.33)
Q3(7.6~11.3 min/X ) 24.4 1.03(0.39,2.69) 1.31(0.47,3.64)
Q4(11.7~24.8 min/X ) 15.2 0.57(0.20,1.64) 0.57(0.19,1.71)
# BB PR 0.356 0.504
FE38 m 1 min 428 MVPA 0.98(0.91,1.05) 0.98(0.91,1.06)
P Kk B MVPA Q1(0.0~1.8 min/X ) 26.1 1.0(ref) 1.0(ref)
Q2(2.0~7.0 min/X ) 23.4 0.87(0.34,2.22) 0.87(0.32,2.35)
Q3(7.2~15.4 min/%) 13.3 0.44(0.15,1.29) 0.42(0.13,1.41)
Q4(15.4~74.8 min/X) 23.9 0.89(0.35,2.29) 0.65(0.20,2.07)
# A B PAE 0.546 0.328

3% m 1 min P Kk i MVPA

1.01(0.98,1.04)

1.01(0.98,1.04)
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Industrial Ecological Coverage and Consumption Scene Reform: Exploration
and Thinking of Sports Consumption Upgrading in the Era of Internet of Things

LIU Donglei, CUI Lili*, SUN Jinhai, ZHU Qiying
Physical Education College, Shandong University, Jinan 250061, China

Abstract: Taking the wide application of internet of things technology as the background of the times, this paper focuses on the
changes and opportunities brought by the change of industrial ecological coverage and consumption scene for sports consumption
upgrading, and considers the feasibility and practice of sports consumption upgrading in China from both sides of supply and
demand. The research shows that: 1) On the premise of the technical support of the internet of things, exploring the decentralization
of the sports consumption industry chain and the optimization of organizational decision-making of rapid response, and building a
three-dimensional industrial ecosystem based on the industrial ecological coverage logic within enterprises, inner-industries and
inter-industries will become the prerequisite for promoting the upgrading of sports consumption in the era of the internet of things. It
is the driving force to realize the balance between supply and demand structure of sports consumption; 2) the new logic of sports
consumption with consumers as the center and scene as the means will become the lasting driving force for the scene development
of sports consumption. Through the change of consumption scene, it will provide sports consumers with better solutions and value
experience, and further optimize residents’ awareness and expectation of sports consumption, which will become an important
logical guidance to promote the upgrading of sports consumption in the era of internet of things.

Keywords: industrial ecology, consumption scene; the internet of things; sports consumption; consumption upgrading
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Abstract: Objective: To explore the bout characteristics of moderate-to-vigorous physical activity (MVPA) and its relationship with
physical fitness in children and adolescents. Methods: A total of 360 4" and 8" grade students in three districts of Shanghai were
recruited in this study. According to the requirements of the National Students’ Physical Health Standards (Revised in 2014), the
physical fitness of children and adolescents were assessed. Total MVPA, sporadic bouts (0~4 min) of MVPA, short bouts (5~9 min)
of MVPA, and medium-to-long bouts (=10 min) of MVPA were measured over 7 days by using accelerometers. The valid sample
was set as wearing the accelerometer for at least 10 hours per day and at least 4 days per week (3 weekdays and 1 weekend day).
Results: A total of 407 participants were included in statistical analysis (185 boys, 45.5%), and 223 of them were 4" grade students
(54.8%). Their BMI median was 18.6 kg/m’, and only 6.6% of them were meeting the international recommendations for MVPA.
Sporadic-bouts MVPA accounted for the largest proportion (59.9%). Medium-to-long-bouts MVPA proportion in boys (24.4%) was
significantly higher than that of girls (12.3%) (P<<0.05), while the proportion of MVPA in sporadic-bouts and short-bouts was
opposite (P<<0.05, P=0.033). Sporadic-bouts MVPA proportion in 4" grade students (65.4%) was significantly higher than that of 8"
grade students (51.1%) (P<<0.05), while the proportion of short-and medium-to-long-bouts MVPA had opposite trend (P<<0.05).
After adjusting for confounding factors (gender, age, BMI, grade and valid wearing time), the results of the binary logistic regression
showed that there was a positive correlation between sporadic-bouts MVPA and good-excellent physical fitness standard. For every
1 min/day increase, the odds ratio (OR) was increased by 8% (95%CI: 4%, 13%) compared with the ratio of good-excellent physical
fitness standard and not good-excellent physical health standard. In the 4™ grade students, the total MVPA, sporadic-bouts MVPA
and short-bouts MVPA were positively correlated with the good-excellent grade of physical fitness standard. Among 8™ graders, only
sporadic-bouts MVPA was positively correlated with the rate of good-excellent physical fitness standards. Conclusions: The
proportion of children and adolescents meeting the international recommendations for MVPA is extremely low. Sporadic-bouts
MVPA is the main component of MVPA in children and adolescents, which is positively correlated with physical fitness. It is
suggested that the characteristics of physical activity of children and adolescents and the characteristics of gender differences should
be fully considered, and personalized and targeted physical activity promotion programs should be formulated.

Keywords: children; adolescent; moderate-to-vigorous physical activity, physical fitness



