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BN T 2021 42 9 H—2022 4F 12 A A Actigraph GT3X Jid BEAL A% | B i Ak e L o 1 1M 3 s )R B A3 3
B MU R, SR AR A 2 BRI 5 mL A H i =8 (TG) (2 BE IR & (AR B B (HDL-C) 25 B L% (FPG) 7K,
IFHEATL IR . SR ¢ K AR R 22007 LEBOR RIARIE )L 3 24 h BiRiE S22 7 R-IZ I # Logistic FIH 43
Mr 24 h BTG SR SR AME AN, SR /NEET¥4 H dE R E S ARIE 3 (MVPA) B R (34.25+
13.49) min, 3545 N 1.59% ; HEHR (SLP) By (538.27+28.53) min, i5F5 % H 1.89% . RiZE A4 b HEIRE (AO) LI
JE(BP) i TG & JHDL-C {{K . FPG 1 =A% 3R 53 51 N 2.48% ,34.53%,10.38% ,10.73% ,1.24% ,0.70% , %X 2 Lo-
gistic M4 45 5 SR B ST 4 (SB) BHE BRI 10 min, AO \BP i = (TG i &1 1 KUK 43 B340 2% (OR=1.02,95%CI =
1.01~1.04) 5% ( OR=1.05,95%CI=1.01~1.08) 6% ( OR=1.06,95%CI=1.02~1.11) ; MVPA W &A1 10 min, feIH45E
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[Abstract] Objective To understand 24 h physical activity levels of children aged 8—9 years in Pudong New Area and to ex-
plore its association with metabolic syndrome, so as to provide scientific basis for children’s participation in physical activities and
reducing the risk of metabolic syndrome. Methods A stratified cluster random sampling method was adopted to select 13 schools in
Pudong New Area, Shanghai. A total of 2 013 primary school students aged 8—9 years old were included as the research subjects.
During September 2021 to December 2022, Actigraph GT3X accelerometer, height measuring gauge, electronic sphygmomanometer
and waist circumference tape was used to measure physical activity, height, blood pressure and waist circumference, respectively. A
total of 5 mL of venous blood was collected from students, and the levels of triglycerides (TG), high-density lipoprotein cholesterol
(HDL-C) and fasting plasma glucose ( FPG) were detected, and online questionnaires were conducted. The i-test and one-way
ANOVA were employed to compare the differences in 24 h physical activity levels among children with different characteristics. Mul-
tivariate Logistic regression was used to analyze the association between the 24 h physical activity levels and metabolic syndrome as
well as its components. Results Among primary school students, the average daily time of moderate to vigorous physical activity
(MVPA) was (34.25+£13.49) min, the attainment rate was 1.59%. The average daily sleep (SLP) time was (538.27+28.53) min,

attainment rate was 1.89%. The detection rates of metabolic syndrome, abdominal obesity ( AO), elevated blood pressure ( BP), el-
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evated TG, low HDL-C, and elevated FPG were 2.48%, 34.53%, 10.38%, 10.73%, 1.24% and 0.70%, respectively. Multivari-
ate Logistic regression analysis showed that, for every 10-minute increase in sedentary behavior (SB) time, the risks of AO, elevat-
ed BP, and elevated TG increased by 2% (OR=1.02, 95%CI=1.01-1.04), 5% (OR=1.05, 95%CI[=1.01-1.08), and 6%
(OR=1.06, 95%CI=1.02-1.11), respectively ( P<0.05). For every 10-minute increase in MVPA time, the risk of metabolic syn-
drome decreased by 27% (OR=0.73, 95%CI[=0.57-0.93, P<0.05). For every 10-minute increase in SLP time, the risks of AO,
elevated BP, and metabolic syndrome decreased by 16% (OR=0.84, 95%CI=0.80-0.88), 9% (OR=0.91, 95%CI=0.82-
0.99), and 15% (OR=0.85, 95%CI=0.77-0.94), respectively ( P<0.05). Conclusions The time of MVPA and SLP are seri-
ously insufficient among children aged 8-9 years in Pudong New Area. There is an association between physical activity levels and

metabolic syndrome as well as its components. Increasing the time of MVPA and SLP is of great significance for maintaining a rela-

tively low risk of metabolic syndrome in children.
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HE RS R TE 2% ~ 7% BRGSO L
DAERLE AR F R R 22— 28R 81%
(L F A B R IE s AN R 3R B IR R AR
WL RS R W0 B A I 5 T R AR AR 0
AAERUR . AR B 75 B A2 SRRl 4 8 ~
9 % JLE 24 h RS E S LA IR C R,
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FAFF G BRI — AR R B WX 5, 98 A B3
. AEZS S ZBMERE, BT EE(=6 M) |
WP AL . HEBRBRAE BRSO T B DI REAN 4
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SAEHE (H1E5 . PDCDC-2023-15) , JIT A3 i 5 % 4 s 4
AN EZ A R E

1.2 AFZIEHR
1.2.1 24 h BRES) 24 h BIRIE S iEE ST N
(sedentary behavior,SB) \1&§§F§%1${ﬁij](hght physi-
cal activity, LPA) | FP 5 B B (K6 3) ( moderate physical
activity, MPA) |15 5 & B {75 3l ( vigorous physical ac-
tivity, VPA ) Fl [ X ( sleep, SLP ), >Rk fl Actigraph
GT3X T3t B2 A% S W U, BE RN =10 b 52 SO A
BOH 2R BRI BEK TR 2 SR 3 A AL
HQATAERF T AMREH) SR H &, &
RMESS PR — RACHL, WA L AA A WE . s
FEIRERLL 30 s [IFR 4 KL 5%, ActiLife 6.0 FKPHH T4K
P SrHT. ARAE B 1A S5 B D) 43 SB(0 ~ 100
counts/min ) , LPA ( 101 ~ 2 799 counts/min ) , MPA
(2800 ~3 999 counts/min) A1 VPA ( =4 000 counts/
min) . &5 EHA S 3 ( moderate to vigorous physi-
cal activity, MVPA) i [8] & MPA 1 VPA B} [a] 2 Fil,
SLP fif[E] iy 1 440 min 25 HAAT A )45
RHE(T % ~18 % ILEF DR TGS )
(WS/T 10008—2023) " b, L 75 /D 4FF- ¥4 H
MVPA BRI 2Ky 70 min, (BE I T KT
— A I N A BB AR T AR A ) Y e /N
A4 H SLP WA F5I5 10 h,
1.2.2 ACBZEEHE A ds Ao BB BE (abdominal obe-
sity, AO) | Il /& ( blood pressure, BP) i 5 . TG Ft & .
HDL-C F#{IK % FPG Tt 5 W4l 43, 2022 4F 10—12
H Al B2 A AR A A I 2% A s R At 5 52 il PR 3R
WA ) 1S ) A A, DL TE A LA R 5 A
TR R L R T B R i T AORS
2 0.1 cm.1 em Al 1 mmHg(1 mmHg=0.133 kPa) , %
HE NBE, M m = EE/ 2w, 8 A X L8R
5 min/7iEM 2 WRIMLE , 325 =5 mmHg WINEE 3 ¥k, HL
BGOSR, RS E 10~ 12 h J5RE kI S mL, F A
AT B =07 R I AL A R AT RS 0, B 3 000
r/min, B0 10 min, B042 20 em, 4 H A5
BT (Rochec702) Kl TG \HDL-C \FPG, Il £ iy %
PUAE % A DUOR B4R IAAR .
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MY A AR AR E S SP0  25 A AR 3 T
KUh E#AGEBARWEEGIE: (1) f745 A0, BRI &
Ft=0.46;(2) BP fiii 5 ( =120/80 mmHg) ; (3) TG f
F(=1.12 mmol/L); (4) HDL - C MW 1% ( < 1.03
mmol/L) ; (5) FPG & ( =5.6 mmol/L) ,

1.2.3  Passr gl b AR R DX s 1 B 4 o v
Do R A TR G ) W 4 N T AL A ] % L
B , A2 TR i o AR AR L (k4 R AR IR ) (K
BENI WA AT (R AR AR L R R A
HIL ERIL) B SR  X (aibEFLR R TR A
Fr WIPRIMRSR ) O A WEIR R E L L S I L#EE D
AEHL IR B B e AR O B R R R O (2R B SR
F KR AL N RSB REA)
S

1.3 s dsa) A AT IO A Bl e A
o AT B AT B i A AE Al TR Ll A
HATICHE, Tl H AR N B AR T — R AR EL L, W 8] &
NAEFWE ., A& T AaE AR S 21t
WA —ARIE, &k AR T IARK, KA B A
M, BT IR fR ) — G R LA & A
TR i ARG I 235 SR A7 45 rE Y R N S s

1.4 %t 454 i EpiData 3.1 3K 2F % A5,
KHI SPSS 26.0 3 F# AT GE it 3 M. IR BRER
(x£s) T, THECTORFIAS B L 2R, AN TR ARE L2
SRR AR ZR B R XA A 73 1 L EE 24 h SRS
it BRI AR R 7 22081524 h B ik
sl S5ACHZE A AR B H A% 21 73 22 18] 14 SC I 70 B >k
HZHZE Logistic [MIIH, /K7 «=0.05,

2 R

2.1 JLE24 h FhFEFHERHK WHHEHIKX 8~9 2L
#1445 H SB . LPA MPA VPA MVPA Fl SLP i} [f]
A3 M (558.67+88.84) (255.18+55.16) (18.08+6.36)
(16.17+7.83) (34.25+13.49) (538.27+28.53 ) min; MV-
PA BFEIAFRFE N 1.59% (32/2 013) , SLP B[] iAFR %
7 1.89%(38/2 013) , A[FEPERIILE 24 h F &)
WERWAGIFE L (P {EH<0.01), B4 SB
SLP WK T4 4, LPA MPA \VPA MVPA I}
m A, ANEHAEREIJLE SLP K 22 %4 4t
RN (P<0.05), AFIZE AN H A4 E MPA |
VPA MVPA Fil SLP B} 22 R Geit24 & X (P 1H
¥1<0.05), W1,

x 1 ANFEABILE 24 h BRI i FH 0 L (R+s, min)
Table 1 Comparison of the average physical activity duration of 24 h among children with different groups(x+s,min)
20 531 A SiHE SB LPA MPA VPA MVPA SLP
P51
5 1079 546.48+92.56  263.50+58.45  19.60£6.55 17.51£8.14  37.10£13.92  535.65+27.95
7 934 572.75+82.16  245.58+49.42  16.33+5.64 14.63£7.14  30.96+12.19  541.29+28.92
i -6.75"* 7.45%* 12.03* * 8.44 " * 10.56* * 445"
Wi R
R AR 69 555.12+101.65 244.13+65.97  16.52+6.57 14.58+8.64 31.10+£14.32  535.59+31.03
EH AR TE 1 846 558.85+88.44  255.53+54.44  18.12£6.36 16.21£7.83 34.34+13.50  538.72+28.48
ERJL 98 557.76+87.63  256.46+59.97  18.36+6.14 16.55+7.05 34.91+12.63  531.62+27.03
FE 0.06 1.45 2.21 1.57 2.03 3.21*%
B 77 X
aliRE SR 664 557.87+£85.92  255.11x51.97  18.03%5.91 15.97+7.31 34.00£12.52  539.49+27.56
TRA M 925 561.38+86.81 256.64+54.78  18.28+6.55 16.47+8.19 34.75+14.03  537.15£28.19
W IR SR 424 554.00+97.31 252.11260.57  17.73+6.60 15.83+7.79 33.56+13.76  538.80+30.67
F 14 1.04 0.98 1.10 1.30 1.29 1.39
FEEANFB AW A/ TE
<2 000 134 556.61+91.81 256.28+58.22  17.50+5.75 15.72+£7.44  3321+12.59  542.58+29.49
2 000~ <6 000 538 554.55+96.33  254.60+58.16  17.62+6.50 15.28+7.58 32.90+13.45  539.80+28.03
6 000~ <10 000 503 558.66+83.01 254.41+51.87  18.01+5.87 16.23+7.28 34.24+12.46  540.05+29.80
10 000~ <20 000 547 557.23+88.04 253.85+54.98  18.30+6.43 16.28+7.54  34.58+13.29  537.29+27.46
=20 000 291 569.95+83.76  259.59+54.01  18.90+6.93 17.74£9.48 36.64+15.65  532.21£27.92
F1y 1.52 0.60 2.40* 4.84** 3.93* 5.13%*
NIRRT e
¥ 1942 558.71+88.10  255.18+55.03  18.05+6.27 16.12+7.61 34.17+13.19  538.40+28.36
H 71 557.48+107.74 255.21£59.04  18.98+8.40 17.49£12.33  36.47+£20.05  534.81+32.87
¢t 14 0.12 -0.00 -1.21 -1.45 -1.41 0.91
it 2013 558.67+88.84 255.18+55.16  18.08+6.36 16.17+7.83 34.25+13.49  538.27+28.53

i ¥ P<0.05, " * P<0.01,

2.2 FEARMS

s

AEHILE 24 h FIREFH TR

SLP AT R A L ; AO JLFHHARE A0 JL# SB

T AR BTIX 8 ~9 & LA AR LR A AE K RN
2.48%(50/2 013) , Hr AO | BP {5 \ TG i & . HDL-
C I fi% \FPG i ik tHH 2853511 34.53% (695/2 013) |
10.38%(209/2 013) .10.73%(216/2 013) .1.24% (25/
2 013) ,0.70% (14/2 013) ., fUBZEEHELE VPA Fi

LPA MPA B K SLP B 8% ; BP fi sy L3442 1E
#JLEE SB W K K, SLP WK B 48 TG 1 & JL 3
VPA FI SLP B4 T 1E# JL# ; FPG fli & JL# SB
K FIEH LE (P {H15<0.05), W%k 2,
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ARG AR L EE 24 h P25 B R3 Sl UL (x+s, min)

Table 2 Comparison of the average physical activity level of 24 h in children between different metabolic syndrome groups(x+s,min)

e A AEE AR I A% Sl SB LPA MPA VPA MVPA SLP
RIFZEAAE 7 1 963 558.54+88.08 255.09+54.69  18.10+6.34 16.24+7.83 34.34+13.48  538.60+28.56
P 50 563.73+115.78 258.79+71.88  17.20+7.00 13.45£7.09 30.65+13.71  525.18+24.47
i -0.41 -0.36 0.99 2.50* 1.91 3.29*
AO % 1318 555.63+85.18  252.59+52.08  17.79+6.24 16.34+8.04  34.13+13.64  543.07+27.93
B2 695 564.43£95.19  260.09+60.31  18.63£6.55 15.85+7.39 34.48+13.22  529.16+27.44
t 18 -2.11" -2.78" -2.84" 1.34 -0.56 10.69* *
BP {5 & 1 804 556.93+87.57 255.33x54.58  18.11+6.36 16.26+7.87 34.36+13.55  539.40+28.45
B2 209 573.68+98.08 253.89+60.04  17.84+6.35 15.45£7.36  33.29+12.99  528.55+27.43
i -2.58* 0.36 0.57 1.41 1.09 524"
TG 1R & 1797 557.92+88.11 255.44x54.64  18.13+6.38 16.33£7.91 34.45+13.61  538.92+28.73
& 216 564.87£94.70  253.06£59.38  17.70+6.19 14.87£6.92 32.57+12.38  532.89+26.25
A -1.09 0.60 0.93 2.59* 1.94 2.94*
HDL-C fhiff 7 1988 558.74+89.00 254.94255.02  18.07+6.37 16.17+7.85 34.24+13.53  538.37+28.59
B2 25 552.97+76.42 274.23+63.73  18.94+5.04 16.38+£6.10  35.32+10.45  530.44+22.39
¢t 18 0.32 -1.74 -0.68 -0.13 -0.40 1.38
FPG fii &5 e 1 999 558.26+88.91 255.19+55.23  18.07+6.34 16.19£7.84  34.26+13.50  538.35+28.55
b 14 616.55+54.07 254.57+45.97  19.38+9.03 13.92£5.94  33.30+£13.91  526.73+23.25
{4 -2.45" 0.04 -0.77 1.08 0.26 1.52

7. * P<0.05, " * P<0.01,

23 ILESRFH TS RIMLESAER L & 205 198
KB il 4 BT LEE 24 h BRI
SERPLEAIEMSCHK, BR 1,2,3 43 5ILL SB MV-
PA 1 SLP I[A] 24 B 28 & (10 min S FAL) | DAL
B AE AL AO X BP i X TG i (L HDL-C ffik |
{LFPG Mt (¥R =0, & =1) A HEA R, il 5]
AR AT LI SR 30 R NS A A O i A
PR F S KBTS BLIEAT Logistic [81UT 4347 ; B 7 4
FEPE LA Dh S B B LRI 1 8 3 28 B MRS Bl e) 44
N TR

FERL 1,2, 3 Z5 50 %, SB WA 4500 10 min, &

A= AO \BP i &, TG i /&5 19 AU 43 30 38 i 3% , 6%,
7% ; MVPA BRI 10 min, & A2 10 255 1E A XL
B A 25% 5 SLP B[R] A48 /i 10 min, &/E AO BP f
= FPG i = AR 28 A AF A9 KU 20 5 B AIG 17%
11% ,41% ,15% (P {H34<0.05) ,

FERL 4 45 3 5 7R SB I E] &34 A0 10 min, & 4=
AO BP Mt 5 . TG i = 9 JRUBS: 23 31384 i 2% , 5% , 6% 5
MVPA BRI 10 min, & Az ARG AE Al XU [
1% 27% ; SLP B [a] 448 /1 10 min, &4 AO BP fii s 48
HZEAE /Y KU 20 531 B AR 16%, 9%, 15% (P {H¥ <
0.05), W#3,

F®3 L 24 h SHE IS RILE A IE LA AN Z H R Logistic AT [ OR H(95%CI) ,n=2 013]
Table 3 Multivariate Logistic regression analysis of 24 h physical activity levels with metabolic syndrome and its
components among children[ OR(95%CI) ,n=2 013]

HA et A0 12 BP fiii LG fii s { HDL-C fRiff% 1 FPG ffi RtLE A1

1 SB 1.03(1.02~1.05) * * 1.06( 1.018~1.10) * 1.07(1.03~1.11) * 1.04(0.90~1.19) 1.23(0.98~1.56) 1.01(0.98~1.05)

2 MVPA 0.98(0.90~1.06) 0.89(0.73~1.08) 0.95(0.79~1.14) 1.04(0.53~2.03) 1.25(0.60~2.61) 0.75(0.59~0.95) *

3 SLP 0.83(0.80~0.87) * * 0.89(0.82~0.98) * 0.92(0.85~1.00) 1.07(0.74~1.54) 0.59(0.35~0.97) * 0.85(0.77~0.94) *

4 SB 1.02(1.01~1.04) * 1.05(1.01~1.08) * 1.06( 1.02~1.11) * 1.05(0.89~1.23) 1.45(0.95~2.21) 1.01(0.98~1.04)
MVPA 0.94(0.86~1.03) 0.87(0.71~1.08) 0.99(0.80~1.21) 1.09(0.57~2.29) 3.28(0.83~12.98) 0.73(0.57~0.93) *
SLP 0.84(0.80~0.88) * * 0.91(0.82~0.99) * 0.95(0.87~1.04) 1.12(0.74~1.68) 0.61(0.32~1.16) 0.85(0.77~0.94) *

FEBIRL 1,2, 3 PR AR R GOBE I T A B LMESR T 2 R O O I G B IR 4 R TN R AR GE A
WA BIUBIESR X a0 O A BONE S5 5L LA K 3 A1 2 B ARG S ] 5 * P<0.05, ™ * P<0.01,

ARWFFEER B, FIBTHIHARBIX 8~9 & JLHE
MVPA 5 SLP ikFR3%R 5350 1.59%,1.89% , V144 H
MVPA SLP Fl1 SB B} & 43 5l 24 (34.25 + 13.49)
(538.27+28.53) (558.67+88.84) min, 5 HAthH [X JL
A, HOF 4 H MVPA e & SLP B[] S B —
TEZESE . AHET R A X =A% db T 6~ 14
& P E 4 BN KRR 8~ 12 % LY I AE
[X 8~9 % JLFE T4 % H MVPA HFHE]FI SLP i 8] )

Wb TFHARK -, 7 SB R a] 7 1, I L VG 45 70 &\
ARG B TP 6~ 18 #L# R AMEM L
A ZE SR RN 2.48% , 5 2020 4F4FK 6~ 12
ZILES R M 6~13 FLE—  m T ER
7~16 % LEE PEP KT 6~14 2 TTHE
T~12 % WEH 648 7~17 & IL#FFPAELE | Bk
TG iy SO R AR A A — 20T e 2 R 3
DL b2 SR

AW L KB, F 145 H MVPA B[] SLP i [A]
AN 10 min , fRIBIZES AE RS 5390 FEAR 27 % , 15% , 7
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P A 28 B AT B ) S5 A S AR SR AP,
AL R —2 S BEAEF ST 3R, MVPA A 1
S0 i D RE oA 1R S R URESE T RRLE A R T
PRI AAE B & AR XU SLP B[R] i 10 min 3£
547 A0 Y BP &5 AL FPG i e U KA AR O | $25%
T YN SLP B[] 0] B8 X AR 25 A AE B H A 43 1Y) T
B B A B VE T . SB IHEJEERE N 10 min 5L AO X
BP fii i AX TG i e KUK 386 I AH € , A & B H 5 1R 1
ZEAAEIRUES 1 eI, AR ZE B AE R 2 AR S S bR
WHIZEE R, SB 10 min AYIE IR AT HEA B LS| I
RS 1) W 2 AR A, ASF ST R R IS [R) B A Bl B
[i]5 HDL-C 1 FPG 2 [i] i) SC 1K , 1T 565 AW 58 H AL
HDL-C f ik X FPG fhi & NEUDH &,

AR EE R EI, I TH AR X 8~9 % JLE
MVPA ) F1 SLP B fia] 72 5 R 2, BT sl i 5 1R i
LEAE A A5y Z [RIAFHE GG, S 7R 3 i MVPA Al
SLP B [ X e R A LA ZR S AE XS R 2 A
LA BT RE R ARt S ILES 5 SRS
Iy, WL A I 46 0 B A 28 B AE 1) kA R, AR
AR bR ARG O LA f R KT

AHFFEAAEAE — L6 SRy BR: (1) A W7 1o 9 T 9 14
TG e BRI g i SRR LR SR A IR G R
FATT PEAT R AT A FTBEPE BASIE 5T 5 (2) AR W58 AL
RET 8~9 DA BLI AP i — (2 B B L
AN T A K R T RGN, t 24T 2 IR
FE B, TR — I L A B 1A Bh i S5 AR 4E
BAE TR, A7 B T RR & B T AT A, AR
R AR BB 5 06 TR RS 2L B BE; (3) A Xt 4
Bk {1 T AR BT X AN A R AN e B
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