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CAEY1 B T X 2 eh i 39100 2 v B2 2 DL B 03 8 (MVPA) K IR R MVPA KF 5
PR R EACRNOC R . FiE O RAATIEHERF 5T 7 vk 2 R 362 I LR TIT I 4 BRI ALK PR 12 24~ 28 A
SR AR B A2 IR g F G0 G2, 3 2ok 5] A 18 A e 4 L ZE AR I a B AR T R ARME . 4B T4 24~ 28 JA RN
32~36 JH N 4t 2 G R SOk, VIO 2 eP 2 G G R R R RIS CR PR A LA I s e R R T
WA Ty 3% 25 B RS ] . SR ] 22 T AL A B R A3 A 22 vh (I MVPA K 5 22 I & RO T BRI CR
R Zurh 4 H Y MVPA W43 5028 (1. 61421 61) h #1(0. 76 0. 93) h, ZF A L% & L (1=9. 056,
P<C0.001), Zevf (L) MVPA IKARFR ST 510 74. 6 %6 A1 60. 5% , 22 548 Giit 2 3 3L (5* =16. 387, P<C0.001), 7
oo S R 2 i A ST 3 3 T O (7. 36423, 78) kg FI(5. 802, 57) kg, - HE T H K K (0. 304-0. 15) kg/JA H1(0. 514
0.22) kg/JE . 1 J17E 3h v iE B4 B2 i B3 1 (5. 34422, 91) kg I8 TR IERRAL (6. 26 2. 54) kg, E R A G %8B X
(P<C0. 05) 5 i BR A 22 i 01 484 o 9 3 (0. 4850. 26) kg/JH AR F AN GG BRAL (0. 56 4-0. 20) kg/JH . 2 R H FHiT %2
SLOP<C0.05) . BRI AT 45 0 B < AR R L 22 A | RO L 42 T 4 O & 8 2 (BMID) 2 75 28 AT IR J W PR 95 (GDIMD) L 22 i
WA R 35 2 T A 5 R 2 v B g B e R 9 R 0 Y AR R R 3 (P<C0. 05) . FETI B I AR I G A A
TR ZH BMI S5 TR 24 R 25 . 2 E G M RUE 40 01 7R - 5 R 105 R 41 2% 1 300 398 20 AH H L G 90 R 4 2 i 400 10 o
A B95 % CDE N —0. 358 (—0. 691~ —0. 026) 5 H1 I K 41 42 e 1) 488 T ool />, pC95 0 CH L Sy — 0. 762(— 1. 486 ~
—0.037) ;5 A% R 20 2 G 300 345 B SR L L v T IR 2 e O 0 R R AL BCO5 Y C D S — 0. 071(—0. 133~
—0.008) EEIE  BUASHL X Z W 00 L b B R DA R 3G R JE 18] B2 L3 PR R L R 3 3 AT AR
2 W 14 e TR
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Moderate-to-vigorous Physical Activities and Gestational Weight Gains during the Second and Last Trimesters of
Pregnancy BAO Yan-hong',WU Cheng', ZHAO Rong-ping', ZHOU Feng-ming', YANG Liu-qing', WANG
Yue®, LIU Dan®, LAN Xi', ZHANG Yi-qi', ZENG Guo'”~. 1. Department of Nutrition Food Hygiene and
Toxicology » West China School of Public Health . Sichuan University , Chengdu 610041, China; 2. Department
of Obstetrics, Sichuan Jinzin Women & Children Hospital, Chengdu 610000, China; 3. Department of
Nutrition ., Chengdu Angel Women’s & Children’s Hospital , Chengdu 610000, China
/\ Corresponding author, E-mail: zgmu2007@126. com

[Abstract] Objective To determine the level of moderate-to-vigorous physical activities (MVPA) and its
relationship with gestational weight gains (GWG) in the second and the last trimesters of pregnancy. Methods A
prospective study was conducted in Chengdu on 362 healthy pregnant women at the 24-28 gestation weeks who
delivered a singleton. Demographic data and pre-pregnancy body mass were collected using a questionnaire. Weight
gains at the gestation weeks of 24-28 and 32-36 were measured for the first two trimesters and the last trimester of
pregnancy. The Denmark self-reported physical activity scale was used for measuring the duration and intensity of
physical activities. Multiple linear regression models were established to determine the relationship between MVPA
and GWG. Results The last trimester had lower average daily MVPA [(0. 76+0. 93) hJ compared with the second
trimester ((1.61+1,.61) h, t=9.056, P<{0.001). About 74. 6% of the participants met the PA recommendations
for the second trimester, compared with 60.5% for the last trimester (3° =16. 387, P<C0.001). The participants
experienced an average GWG of (7.36+3.78) kg during the first two trimesters, and (5. 80+2.57) kg during the
last trimester, corresponding to a growth rate of (0.30+0.15) kg/week for the first two trimesters and (0. 51+

0.22) kg/week for the last trimester. Compared with the most inactive group, the participants with medium PA
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experienced less GWG ((5.3442.91) kg vs. (6.26+2.54) kg, P<<0.05) and a lower GWG rate [(0.48=+0. 26)
kg/week vs. (0.56+£0.20) kg/week, P<C0.05] during the last trimester. Age, gestational week, ethnicity, pre-

pregnant BMI, GDM, pre-pregnant smoking and employment were associated with GWG and the GWG rates during

the first two trimesters and the third trimester (P<C0. 05). Compared with the most inactive group, low [—0. 358
(—0.691-—0.026)) and medium [—0. 762(—1.486- —0.037)] PA were associated with lower GWG during the
last trimester. Moderate PA was associated with a lower GWG rate (—0.071(—0. 133-—0. 008)]J after adjustment

for gestational age, energy intake, pre-pregnancy BMI and other potential confounders. Conclusion

Insufficient

physical activities are a serious problem in the pregnant women of Chengdu over the last two trimesters. Appropriate

MVPA in the last trimester of pregnancy may reduce GWG and GWG rates.

[Key words]) Exercise

¢ ) 1% H (gestational weight gain, GWG) &&
— AR HBE RS, PR BRI R
2P YA 2P Y0 R e 2 JR) T IR L 1 G 22 B L] 2
50. 9% ~66. 426, G EEM 2 G T o R L R
BRI SR E ChI A 8 399 8 1L 9 995 4 R 90 0 R s 45
R R A 18 e 7 AR LA R SR R 4 S RE B
B o DRt o o 2 30 004 i o A G B R T
ZRUEENGis = YR LN R E S o LR PO R N
I 0 L S AT AR I A B T A AR RO AR IR 2 SR .
J13% 3l (physical activity, PA) T il J& {4 it & & B
0 E B i 2 — o L AMUTSE 0, 22 B0 2 R A ) T
Sl A Bl TR A5 W A AR S TR LA B ek e
HE, BEAR AT OR AN R 45 Jm (1 & AR Y [l (=AM 52
%ﬂ? EP J;\"F KU ﬁi jJ b fﬁ] (moderateftofvigorous
physical activity, MVPA) 1] G %f 55 #i] 22 W) 1 &5
. HZR ) MVPA RE A A 24 R AIR 22 0 1 & DL K
HAR AT 52 i) 22 300 0 L N AR OGO SRR D AR
WFFER P22 A K T3 2l 2 X i #0 1 [X 22 1
PR35 Sh T VR A WE IS . B AR T A A L X 22 i 28 v
WEH) MVPA AR, SR X 2 v | o 40 3 B g o
AR

1 WRRE5F*E

1.1 #MRITH

EH 2014 4F 3~7 JJ 7€ j AR i 10 4 B2 97 AL
BT 12012 R 6] Ry 55 24 ~28 Ji 15 £ (380 )
HEAT 2 R A 0 ik B FEAS A B BR 0 A W] e 0 A B
BRI . AR UE TR 24~ 28 A B f RR
20 HERR b v < BB A1 A0 R L R OBR IR 0 s R
A I I HS B A ™ R R e
PLECKS Mg # . TE A8 A B 58 % B 56 32 ~36 JA
B HEAT B VT S T AR 7306 sh 15 B 0 A R

EN MR RUIL SR e A by [V (s LiE gl
SITAT TR A R B S E A R S

Pregnancy trimester, second

Pregnancy trimester, third Body masst gain

1.2 PAEFZE

1.2.1 FA&AE RAATRITRSG, TARETR
55 24~28 JA] = s SR FH TG T U R 2 A i B 2
AR WS L RO A2 10 R T 6 1A T i 4R %X (body mass
index, BMD .8 V£ 28 % 8 L 22 Bij & 75 8 U U 09 4
JR 9% (gestational diabetes mellitus, GDM) | 22 Jjij /&
Al 27 R A W R A A R T B AR
2B SRR B S N A O A U XA
1.2.2 #hA&EsHaE  H AADAHL % i %
W72 F 3R 73 Bl 2 (2003) 5 43 51 T 40 AR
(Z 24~28 J&) FIBE VI (F2 55 32~36 J&) AUk
LGN AR 15 S ] Ak B 46 (5 B . % R0
1 7 1% 3l #2 FEAR 3 24 & {6 (metabolic equivalent,
MET) 4+ A~T1 3£ 9 4 (A MET=0. 9, lER; B:
MET=1. 0, F} K G BER ) B 0L/ i 52 F 1 ok
FMAE;C:MET=1. 5, A% TAE W21 R B ATk
B D:MET=2.0, H IR RZK % IF LMD
A E:MET=3. 0,4 £ . i 88 17 4 97 . 3% 3¢ Al
THEREAE; F:MET =4. 0, %% B AT % 047 I BEAiE
K G: MET =5.0, 8 R Y € ¥ % ; H: MET =
6. 0,47 iz 2l  fdk B # AN WE VK 5 s 1. MET >6. 0, #1
AT C SR X M AR — D A N AR H AR
H 2 AR 16 sh k], g, MVPA 248 MET
H=3 R IE sht B PR 22 | R ) 3 ah i 3
E~T 9K J1iE3h . S EEFRE (AL g
A5 (2016) MfE#E . 4 H MVPA=0.5 h Mk J1i%
SIkFRS . S IR B 2 v R4 g ) 2P 13 MIVPA
IFI) . 4% B0 O3 o0 Bh i HL 00y 4 A, B A p R
TG BRAH (P ~Pys » MVPA I E] 50~0. 36 h/d) K i%
R4 (Py; ~Pso s MVPA If[E] 5 0. 36 ~1. 07 h/d) .
R (Psy ~ Py s MVPA B R 1. 07~2.50 h/d)
H 0% B8R 2H (Pss ~ Py » MVPA B[] S = 2. 50 ~
8. 14 h/d) ; Z2 Wi W) A 76 BR 41 (P, ~P.; s MVPA i} i)
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$7 0 h/d) K% BR 4 (Pys ~Psy , MVPA HF [i] k0~
0.5 h/d) i BR2H (Ps, ~P;; , MVPA B[] 470, 5~
1.0 h/d) 1 5 3% BR 4H (Pys ~ Py » MVPA I} 1] Sy =
1h/d),

1.2.3 BERALE RABYIHARDLM3 A, 24 h %
£ [l Jo i R AF 5T % G A AR (2255 24 ~28 &) il
Bl TS (4255 32~36 DA M B YR & i,
IHABEREEAR.

1.2.4 Ak E RS &SIT T AR (Z
B 24~28 JRD F AR E Jy 2 0 2 1 By o 2l =
2 WHUEYMHE %250 0.1 cm. SR RS UE 5 1) BR 4
Jo HN-287 {4 Jit o FF 4% A o 75 125 W it 22 56 24 ~ 28
JEVFNSR 32~36 JA A 5T £ I 4k Aof 2 5K 2 A HE 5, it
FENE R AR A, E SR 2 WA, R E N
0.1 kg,

1.2.5 Ak Rk a2z 1AW
AR JBT £ 5 2 v 3 i (kg) = 22 T ) (22 58 24 ~ 28
JED PR I i — 28 i R U A 5 2 W 0148 T (k) = 22 16 1)
(255 32~36 Ji) 1A pr i — 22 ) (425 24 ~28 Ji)
AT B 5 2 v I R (kg/ R = 22 rp i g i/ 2 v
HG I 2 ] 5 2 06 S0 o R Ckeg/ T = 28 1 0 3
0/ (R SR 7 28 )8 — 22 T A 22 D

1.3 HEEERSKITERE

PG IERA TR ORR I 2 £5 FoR, IR
K ¢ K R LLBCR o kK 4 i LA/
WA TRIA 315 25 3% R4 B[R] % 2 11 1 76 A 5% el 1)
JRE B R A s T SR 2 B R o A2 v/ g R
Zioepn /i 0 RO AR L PR RRR 2 I R LR
FH 2 1 £ M 0] 09 B B (8 5 k) 2 BT 22 b i 4
MVPA X 2 ] 3% & K 38 &l B3 . any =
0.05,

1.4 REEH

JHAT AT . 58— B U0 JA A B3 ) 6 8 A vk A A
Hh L TR e RS YR U R AT R A B R N A A e IR bR
e A PR A 5 X ) o AT B BRRN R A% L 58— G B
7] 3 ARG A B 10 20 (0] 5 3647 2 4%

2 #HXR

2.1 BARMKR—MIBFR

380 |2 4532 1 BL L A A R B U B Y 362 1]
A AWE T A B A I P AR R Oy (28, 98 £
3.500 % , 223 BMI (21, 38+2.80) kg/m*, %)= 1d
M2 =10 50 9 76.8% (278/362) Fl 23.2% (84/
362) s ALK T CR2EAR 2 s £ EE DU
R A W FRE A A LL 4 999~9 999 JT i kb
Z PRI AT B g . B TTR LR 1.

x1 HRIK—FER

Table 1 Characteristics of respondents

Characteristic Case (%) Characteristic Case (%)

Age/yr. 18- 21 (5.8 Ethnicity Han 352 (97.2)
24- 227 (62.7) Others 10 (2. 8)
34- 94 (26.0) Employment before pregnancy Yes 311 (85.9)
=35 20 (5.5) No 51 (14. D

Pre-pregant BMI/(kg/m?) <C18.5 45 (12.4) Monthly income/ ¥ <1 000 2 (0.6)
18. 5- 279 (77. 1) =>1 000~ 14 (3.9
24.9- 37 (10. 2) 2 999- 110 (30. 4)
=30.0 1 ¢0.3) 4 999- 159 (43.9)

Education Below middle school 23 (6.4) =10 000 77 (21.3)
High/technical school 55 (15.2) Pre-pregnant smoking Yes 23 (6.4)
Junior college school 132 (36.5) No 339 (93.6)
Bachelor degree 126 (34.8) || Pre-pregnant exercise Yes 110 (30.4)
Master degree or above 26 (7.2) No 252 (69.6)

2.2 ZPENEHRIEE

BFERE 4 2%t W1 F 9 MVPA B i (161 &
1.61) h/d & F 228 (0. 76 0. 93) h/d, 2% 54 5
TR (P <C0.001) o 22 W 04 ) 1 ) ik 4
60. 50 T2 Y] 74. 6% ZERA G B L (P<
0.001).

WFFE X G 28 vh B L 2 0 300 38 7 43 09 Oy (7. 36 &=
3.78) kg FI(5.8042.57) kg, Z v ] | 4 i 4] 184 &
B4R ] A (0. 30 0. 15) kg/J& H1 (0. 51 0. 22)
kg/ i, 22 5 ¥ TG 1122 L (P>>0.05),

A 3 155 2y v i B 2 2 i ST T e 1S i C(5. 344
2.9 Jkg T ARTEBRA 6. 26 £2.54) kgl £ H
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Gt 2FE X (P<<0.05) ; 1 1% R 20 47 W 30 1% o 3k
K (0.484+0.26) kg/J& WAL T A 3 BK 4H (0. 56 +
0.20) kg/Jl, ZRA Hit2% 8 XL (P<{0.05), U

=2,

2.3 2Rl BHEEREERZRNHINEER

Xt R B2 0 2 e 4] G A 0 R R 4 R 1Y [
REATH N R A7, S5 R BRI V2 R ROIR A
i BMI 2 75 /8 GDM | 22 |if W JH ) 157 2% i 2 75

®2 ZH Y MVPAMESEEREERELLE (1=362)
Table 2 GWG and GWG rates in pregnant women with different MVPA (n=362)

Factor Case (%) _ GWG/kg GW}% rate/ (kg/week)
rts P xts P

The second trimester

Py-P2s 91 (25.1) 7.67+4.36 0.30£0.17

Pys-Pso 90 (24.9) 7.28+3.90 0. 837 0.29+0.15 0.927

Pso-Prs 100 (27.6) 7.144+3.35 0.658 0.28+0.13 0.792

P75-P1oo 81 (22.4) 7.35+3.50 0.901 0.294+0. 14 0. 965
The third trimester

Po-P2s5 121 (33.4) 6.26+=2. 54 0.5640. 20

Pys-Pso 87 (24.0) 5.57+2.35 0. 055 0.5040. 20 0. 187

Pso-Prs 84 (23.2) 5.34+2.91 0.033" 0.48=+0. 26 0.019~

P75-Pioo 70 (19.3) 6.18+2. 14 0. 899 0.53740.17 0. 865

* P<C0. 05, Ps0-P75 group vs. Po-P2; group

My 2 e | G O R e R ) v TR R R R
(P<<0.05),
2.4 ZHEHEDHERHEENXR

PLZE 1 MVPA ][] Ry [ A8 &, DL 22 1) 34 & A
it TR A R AR L P TR 2 R (AR RS LRI
ZJE R E A R 0T BMILJE & B GDM, 22
TR 7 390l 22 T A W A 2 i S A R R 5D
Ji s 43 ST 28 e R 2 1 1) MVPA B[] X 22
) 2 i T 3 RN I R SE R Y 4 S 2 Rk
AR, 25 5 R B ) MVPA I [R] 2 22 1 1)
BRI R R, 5220 MVPA AT BR 4
ZP W A L B, MVPA IR 3 BR 41 22 i 0 1 o
WD 5 2 ) MVPA R I BR 4 5 8 3 % T 4K
MVPA H i R 21 2 g 109 3 o o R b, Rk 24
Tl MVPA s [i] X 22 v 19 1 o 0 8 o 0K 6 17 5% i)
Ao E S, Wk 3,
=3 ZBEAMVPAR BN ZGEHIEEREEFREZ M S EL M

B AR 5 47

Table 3 Regression models of MVPA on GWG and GWG rates in the

third trimester

Influential factor

B t P 95%CI of B

GWG in the third trimester

Inactive group

Low active group

Medium active group
GWG rate in the third

trimester

Inactive group

Medium active group

0
—0.358 —2.126 0.035 —0.691-—0.026
—0.762 —2.074 0.039 —1.486-—0.037

0
—0.071 —2.232 0.027 —0.133-—0.008

3 it

SRS S R A R R RO A AN E O R

D5 AT Wb K 3% | T 4 it k3 32 h A% R T A
TR R R TR AR B AT o g 2
RPN DR NVARC RS b S IREch Z A NPARC RN ¢
EN NIRRT PR & B W NIRRT B
. Hoh A ik 073 g i % i CHASAN-TABER
LT 2004 AERF K il R B L TR X2 W A &
Wit AR T XS L 32 B S A4 ] AR AR
MELAARAIE , I35 HT T A B PEOT 5T 5 48 250K ) 1% g i
B Rm2e, ok e i, FHE AR D)1 3 &
RWSIEFR % METTE % T 2003 4E #F & . AT i
B9 AN B AT G B — A GTE Bl i) [) R RE AT
FE s R I 5 L N e Ak EE P O AR
JI6 B NBE 38 F T 2 A 3% shoKCSF i L IR © 7
o [ 2 e A P e RO R R A T
Hh—se il =B Ll U 2 3 8 MVPA B 5 229k, Jf
R HL X e B 1 T A T AR Y
SRTT MVPA X 2 1 38 55 1 5 )

AW FT 45 TR A X 22 10 B H SF ¥ MVPA
WAy 22 rp B (161 = 1.61) h BR & Ze mg 1
(0.7640.93) h, TGt AE4 h Ik &2 i, 22 10
90 %6 LA I Y B[] 2 7 i 5L R A% B AR g 3% gl b B 5
PR Z v | e 0 A0 £ A T T Bl R R B3R Ry 3
SR 2015 AR M M X HEAT I — SR 5 45 8 —
L Tl e B [ AR A 4y 2016 RRCAEIIA &
JRE B 16 D VEAN & B, AR M X 22 I R 736 Bl ik bR R
Zo A 74, 6 V0 RE AR MY 60. 5%, $E R Bl A 2
Wik, 28R A AR U TS S5 R U
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TG B AL D, 5 2005 AR b B R R IE B —
A B HF 5T 4 e — B . R, AR E A rp e
MVPA ik Z (/)15 &0 3™ 5, i 242 i 300 30 22 0 300, 1K
T3 Bl BK B B AR, 16 20 RIS Bl 08 B R 2 R I
T . 43T R AT g R B o 2R R G OR A 06E B
{14 70 i R XU 386 T o 22 40 R AT 2 AS i Rz s i 4
T A B0 8 T T 5 0 22 T Bl . AR SE R L AR I L 42
A R 2T BMIL 2 7 B GDM A2 1 W 40 > 15
ZEHIT SR A A A 2 v ) A N 2 o AR T
FESZ W 23X 5 A BF X 4508 AR — 571
W HEILAS G 4 OR LA 38 i T iR 2 s g iR,
FEEE T2 AN A B 45 7 A A is i 4s S sRh 22
TAF | % 42 Wiz g DAAE o R B

AR A T 3 Bl o AR I o 4 A 0 B VR R A
F)—BOA 2 (H T4 ) A B A R R P D
— e 2 i 2 AR R AE A7 AE L O T A2 WA 73 B i F
AR A 1 HC A 73 gl 0 1S 5 e ) Y
S N QN 0 T2 P < LN B N TR T
By, J0 R i S A T 3 3 BB S AR AN 2 i T 3
TIPS F R, X5 E N AN R A e —
B, H 2 06 3 1% o R IR 0. 762 k) Ry HE B AR FE
fRAE €0.071 kg/Jd) W AL T H At #F 5% (1. 45 ~
1. 88 kg)™' =)t 4, BARAKAT H1 PRICE % ()
WF 34 & W 52 5] 22 W14 g 15 2h % 22 B 1 Y 52
Mt o) RIS N — B JE R T g S A5 A AR
JIT R FH AR T 35 2 5 8 ) o0 B o RN 0 T TR 4 LR
AR 2 TR 7 08 2 01 R £ e 1 48 A KT 2 91 4
OB T

(B 0 Y 02 L A BIF 90 R WL € 31 42 16 1) MIVPA
I R 22 I (MVPA B fa] =1 h/d) 22 i 1) 38 & ol
38 ORI AN R BAIG TR SRR R 3 BR KO X
P 22 0 1 A BRRVE . LA AR ) 3 B 4
MR 2 @ WA H 0.5 h MVPA,H
IR 45 1 2 WA 05 2 e AE i ] B RR L O A 9 Bl AL
Xt AR B BT SR T 1 v B A T 35 8l 190 I s DA
35~55 min . M IEHXH R LM EL 1 h 1
MVPA X 45 il 2 09 3 & (0 B AR . DL B 25 R4
s MVPA B[] 35 K I A — 2 1 Bl 5 o5 A 4 Bk 45
Jay o 2 0 e A as AR o B RN B (RIS AT R i — 2D TR
INER

BEAb A BIE 5% A UL %€ 2 2 v ) MVPA K [A]
Xof 2 v S R R ) X 5 R R AR B SR A —
. HAT, B ANAMERIBIR SRS AR 2 &
W ZZ R A2 N R 7 3 Bl AR 0 5 2 ) g L 22

SR NSRS R O NNV AP S
i) A DL AN (7] 2 393 4% 073 3% 2y o JHG 2 400 4 o A AT 5T 4R
.

B FEATAERI AL 55— WF XS R 9 A BL
2 Y TG vk A T VT Al 22001 4% I B 0 i B g
ARACAE L+ LK A% U3 3 15 Sl 0 45 300 49 o g R
R FLIR 3 25— WF SO R0 AT BE D I 1] 1257 38 %50
RB~10 A Tk e bR 2= 55 R 2 14 1 3% 20 1) 5%
Wi o DSOS S 4 I B RIE S UL 5% 2 3 4 R L 45 B BL iy AR
T8 B %t A ) 4 E A 0 RN U Y R R
A ) 2 300 6 Y e AR AR 3

25 LR AR 2« R M X 28 rp i S
e MVPA R AR H L 22 e 30 5 B MIVPA A7 D)
T ) 2 G Y 00 O R A R R IR [ 4
PRAGE T R i 22 v L S 2R AR T T sl 4 5 DLGRIE
2 ) A T RO L Al R AR

2 % x #
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