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[Abstract] Objective To investigate the association of both maternal pre-pregnancy body
mass index (BMI) and gestational weight gain (GWG) with childhood overweight and adiposity in
preschool children. Methods A total of 4 303 preschool children aged 3-5 years were enrolled in our
study during June and November 2016 in Guangzhou. Children defined as overweight and obesity
were according to the criteria of WHO while weight status during maternal pre-pregnancy was using
the China Adult Reference. Gestational weight gain was defined according to the Institute of Medicine
guidelines. Results  After adjusting the possible confounding factors, results from the logistic regression
analysis showed that both maternal pre-pregnancy overweight and obesity would increase the risk for
both childhood overweight and obesity (OR=1.820, 95%CI: 1.368-2.422). The analysis of covariance
results also showed that both maternal overweight and obesity before pregnancy and excessive
maternal weight gain during pregnancy increased the BMI Z-score in children. Maternal GWG over
the recommended level were associated with both the childhood overweight and obesity (OR=1.296,
95% CI: 1.007-1.667). Joint associations of pre-pregnancy BMI and inappropriate GWG were also
noticed in the study. Stratified analysis was conducted in three groups according to the pre-pregnancy
BMI of the mothers. Result showed that there was no statistical difference in the risks of either
overweight or obesity in children (P>0.05). However, when compared to mothers with adequate
pre-pregnancy higher BMI and adequate GWG, under the combination of high pre-pregnancy BMI and
excessive GWG, their adverse effects on childhood overweight and obesity were much higher (OR=
1.574, 95% CI: 1.029-2.409). Conclusions Both high pre-pregnancy BMI and inappropriate GWG
were associated with greater BMI of their offspring. Pregnant women should follow the appropriate
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weight gain program and help their children to prevent from becoming obese.
[Key words] Body mass index; Gestational weight gain; Preschool children; Overweight; Obesity

DOI:10.3760/cma.j.issn.0254-6450.2019.08.019

JUE AL C A T SR A 3L AR R, H &A=
ARIIZITRIRS o HANOURE M LB ) B OB
SNBSS A XU R 2 Y
WFFE s , BE 2P S /A R 22 375 3 s ] )
TGP A REE 2 E ERERZ E R
R T RES TR B AR o s DA OG>
{EL i 26 155 2 i BMI 22 3] 18 o X6 L #2 0 e
SN I SE 2 2 rp TR A LT R i L o
IR L IR B ASIs MA —2
H1 T2 YR AR 7 53R, o LZE N e i 30
SR i SR AT A A A SR R A
FEA LRI T AR A LB AT A, S AR SR 2
Ay BMIRIZf 1384 B0 = iy ) L2 i I 2

&R E5TTE

1. BFGET4 : PR T 2016 4F [ 9 T <
7% JLERAEIE AT A, T 2016 4F
6 — 11 1 R F 40 2 B BE A 5 v AE T M i fl B <
74 JLE 10 018 44, HEBR JL B ARAS A A RE SR 2210
BMI 142 B 14 i 465 {5 AN 5 2 R 3 (an FE R
IHREWGE N A6 25 ) Ak & PR AR e 2 (AN ik FH 245
YIS I B 55 ) 5, AWF 5T B A9 4 303 4
3~5% )L, AWFcimd) Ml LE RS
FUCME IR L2 E (2017010003) . FTAT BFFE X 42
WA A2 B S Rl

(1) [l a4« 280t e —Fnife Ak 35 I i A L R
5 [R) 0028 WU ) A () 4 AR AR — eI O A~
N R R SR 2 BN O MR SR ST AR
T ACEE R G BE NG LA o A g W B A5 a0 i) At
FAT SR 7204 R R [  3 1n) 5 X7 1) 45 i
2 Ay F 2R 4 5 n) R AR A A A
B, B ) R B 2 A B G A B — B At
95% , VLR AR Y IR A 45 5 L] 5

(2) PAAE I S (AR B v 0 o A 42 HE SR 1]
PEAT . IRE B B 2 0.1 ke, B &5 A K0S 1
20.1 om, ZIRAE DR, & RTINS, 55
FVAE I 2 3, BOFB{E , 1153 H BMI={K &
(kg) /B & (m). (KA GBS g —85l, 3%
B M T HEG—RE , A2 a7

(3)i2WrARitE : 22T BMI 2 S : 2 BR SCiik[ 16 16

BESE R4 AR # (BMI<<18.5 kg/m?®) | i ‘B {4 &
(18.5 kg/m’<BMI<23.9 kg/m’) ,# 5 (24.0 kg/m’<
BMI<27.9 kg/m®) FAE it (BMI1=28.0 kg/m*)4 41, A<
WEFER R T AL B A A

ZH AR E A X R AR 2009 4F 26 [ BE A BFSE T
TERY G T ARUED  Z AR o C B IE S E A TR 1 4
EY S BARARE 22 B AR 2 0 G Y
12.5 ~ 18.0 kg, A Hii /4 5 1F 5 42 10305 B3 5 4 [ R
11.5 ~ 16.0 kg, Z# Fif {4 55 68 F5 4% 10 406 ‘FC 300 TV [ K
7.0 ~ 11.5 kg, 22 i AL Jik 22 4003 e 35 Y [ R 5.0 ~
9.0 kg MKHEZARUE, P I T o3 A G HOAN L i
HAE 32,

2 T L2 R RIS e e A < ARl 2007 4
WHOHEFE AR R B IRUE™ WA R 5] K T 5% L
# BMI 5 T Pos S8 B, 5 T Pos 508 WL

3. G5 it2# 53 M« K ] EpiData 3.0 #5447 50
BN FE SR A LR R 2 A% A CRE B (1) B
SEPE 5 SR SPSS 22.0 AT S 4400 . RAT
ZO BT R A5 LL B R 2 (R A DG I R 22 57 R
FH logistic [71 A 4345 1M 1) AR IS L4316 5K L6 A
W N EEFLMR SR IE O AR IR IE L AR IR IR
FERE S SCAR KSR R 5, 40 B B 2R 22 11 BMI
N2 1 T 5 2 ) L T A PP 1 ST, R HEBR
BRSSP AR 5 o AT A 5 o
FFE—: LI L BMI Z {85 (K4l WHO 77 59 7L 51
AR 5 BMI Z 2 HHR)AE R R AS &, R 5 22
B 0E P A0 6 2R 5 B 220 BMI 2 IR B Ol B AR
FRE AL 3 4, P T R e Gl R
341, 3 AT 22T BMI A 28 0 44 o o) 4 G = 0 e

YsZ . LA P<0.05 MESAGIEE L.

# =R

1. — 0L g A 4 303 443 ~ 5% L3, AR IR
F(42408)% , i B #2327 4 , LH#H 1976 4 .
P AR AR K 13.4% , 2 i E AR R N
8.0%. FFEAH BMI A (20.5+2.7) kg/m’, 22 ik
i 8 987 A (5 22.9% ) , i H M4 & 2 861 A (/4
66.5%) , B EALME455 N (17 10.6%) o BESEZE I
AT T715 A HEETEE 1 463 A W1 125 A,
52 HiE HAR T A A L, 2R A B R A
L 228 LA, T2 T e R B R S 2



- 978 - TR AT

4 20194F 8 A 554055584  Chin J Epidemiol, August 2019, Vol.40,No.8

wEa RO R, ZR AR L P<
0.001)., JL# KZHERHABIEAG B R E L,

2. 2351 BMI K 28 00 34 o 55 2 18 iy ) L
FERYE 2R« 2R logistic M58 B~ , A IEVES
AR o3 =6 IR N REZLIR SR O AR I
WARTE KEFWAFREE SR SRR G, 5
RESEZHT BMLIE FLALA H, B2 00 BMIS IR L
B Az T R Y KU [ AR (OR=0.559, 95%CIL:
0.414 ~ 0.753) , {HB}: 2 22 7iif e H AT PP 1) L 25 % A
o i B KU 38 i (OR=1.820, 95% CI: 1.368 ~
2422), HEEREZZWMEE R LEAA L, FEEA
4 T B LR A TR K A XUBS 3 (OR=
1.296,95%CI:1.007 ~ 1.667) , {B £} 35 Z W1 R I
FFAR B L 6 F I & A= A U (P=0.087) . #i2

PEAFAE 0 53 LA TR 3 A S B AR AL A 25 R
(£2). ALz BMI ZMEAFE R H AR5, R P 7 22
2P BE T A R, 45 R logistic [B1H 734
— B, B A AR R A R R R S A G
PRa )Lz BMI Z {8 (3£3,4).

3. BEEZET BMIL A I 22 10 8 5 2 i L2
A ALREROC R i — 2D B3R 22 T BMIL G T
2 ) 348 E O 2 i L B AR A P S A s ), AR AR
BE2E 287 BML A3 R 3 A7 53 120041, 5 B3R 42 1
HE IS E A A L, B 2R 2 I EOAS 2 R B R
ILE B EACRE R AR (R 5) . PG I
J& . 5 REGEZE T BMLIE B H 22 W3l A A L,
Rl A NP E 2 I o B A Y ) L e A
o R XURS: B8 i (OR=1.574, 95% CI: 1.029 ~

R AFEEEZERT BMIALE KA SER AR

; RESEZ T BMI
5 fiE — e — P
AR T (n=987) W HARTE (n=2 861) HTENERE (n=455)
Bl
HEEFRCY ats) 26.6+4.1 27.6+43 29.5+4.7 <0.001
2R BMI(kg/m?, x ) 17.5+1.0 20714 259+22 <0.001
Pt <0.001
A 451(45.7) 1204(42.1) 59(13.0)
FrUNES 340(34.5) 976(34.1) 147(32.3)
Hx 196(19.8) 681(23.8) 249(54.7)
OISR <0.001
HhNEE R LR 242(24.5) 764(26.7) 156(34.3)
mhh e 335(34.0) 895(31.3) 146(32.1)
KERUT 410(41.5) 1 202(42.0) 153(33.6)
FEEFIA (T TT) <0.001
<10 494(50.1) 1 488(52.0) 281(61.8)
10 ~ 391(39.6) 1 164(40.7) 141(31.0)
30~ 66(6.7) 143(5.0) 24(5.2)
=50 36(3.6) 66(2.3) 9(2.0)
JL#E
531 0.254
% 515(52.2) 1 574(55.0) 238(52.4)
s 472(47.8) 1 287(45.0) 217(47.6)
IR (% v ts) 41+0.8 42409 42408 0.547
AR (g, vt ) 3148.4+484.3 3220.2+518.3 3291.7+538.1 <0.001
HHAE B K (em,x £5) 497428 50.0+2.6 50.04+3.0 <0.001
Bl (2 £5) 38.6+1.7 38.7+1.6 38.7+1.7 0.579
AT <0.001
iy 608(61.6) 1 616(56.5) 209(45.9)
HE 379(38.4) 1 245(43.5) 246(54.1)
6 JH IR ST 2 0.007
a7, 294(29.8) 981(34.3) 176(38.6)
RAMRSE 505(51.2) 1368(47.8) 192(42.2)
(RS 188(19.0) 512(17.9) 87(19.2)
IR (kg x £ 5) 168428 17.3+3.1 17.9+3.9 <0.001
B (em,xts) 105.9+6.9 106.4+6.9 106.4+6.9 0.136
BMI(kg/m’,x +5) 148+12 153+1.7 15.742.0 <0.001
BMI Z {H(x +5) -0.3740.03 -0.1240.02 0.13+0.06 <0.001

W3~ 5% LIRS



PRI A 25 201945 8 A 4540 555 840]  Chin J Epidemiol , August 2019, Vol.40,No.8

- 979 -

R2 AT BMI SR T S i LB B E LG R 1

logistic [[J4 5341
B OR{E(95%CI) P{E® ORTE(95%CI) PAE®
it
ZE i BMI
& 1.000 1.000
Ak 0.505(0.380 ~ 0.672) <<0.001 0.559(0.414 ~0.753) <<0.001
FEE AT 1.824(1.404 ~ 2.369) <<0.001 1.820(1.368 ~2.422) <<0.001
RrB sy
EHE 1.000 1.000
AN 0.773(0.612 ~0.975)  0.030 0.802(0.624 ~ 1.032)  0.087
N 1.285(1.016 ~ 1.625)  0.036 1.296(1.007 ~ 1.667)  0.044
P
ZE i BMI
& 1.000 1.000
RIS 0.472(0.328 ~ 0.678) <<0.001 0.536(0.369 ~0.778)  0.001
TR 1.756(1.257 ~2.453)  0.001 1.720(1.191 ~2.485)  0.004
ZE Iy
BUNES 1.000 1.000
Ny 0.902(0.675 ~ 1.206)  0.487 0.932(0.682 ~ 1.273)  0.656
i 1.454(1.082 ~1.955)  0.013 1.422(1.036 ~1.953)  0.029
A
ZHi BMI
1EE 1.000 1.000
I 0.589(0.370 ~0.937)  0.025 0.586(0.351 ~0.978)  0.041
TR 2.036(1.329 ~3.118)  0.001 1.968(1.248 ~3.102)  0.004
2P
EH 1.000 1.000
N 0.593(0.398 ~0.882)  0.010 0.594(0.385~0.917)  0.019
i 1.061(0.717 ~ 1.568)  0.768 1.102(0.727 ~ 1.670)  0.648
3%
71 BMI
EH 1.000 1.000
SHIE 0.294(0.140 ~ 0.619) <<0.001 0.360(0.169 ~0.767)  0.008
TEALE 1.158(0.606 ~2.212)  0.657 1.150(0.585 ~2.262)  0.686
Reh ik
WEH 1.000 1.000
N 0.792(0.469 ~ 1.339)  0.385 0.885(0.503 ~ 1.555)  0.670
i 1.422(0.867 ~2.333)  0.163 1.410(0.836 ~2.381)  0.198
4%
ZHRI BMI
EH 1.000 1.000
JHIE 0.538(0.343 ~ 0.843)  0.007 0.619(0.389 ~0.986)  0.043
TR 1.696(1.105~2.602)  0.016 1.701(1.086 ~2.664)  0.020
T
EE 1.000 1.000
AN 0.656(0.443 ~0.972)  0.036 0.651(0.432~0.981)  0.040
i 1.438(0.977 ~2.117)  0.065 1.349(0.903 ~2.017)  0.144
5%
ZE i BMI
iEE 1.000 1.000
Ak 0.659(0.422 ~ 1.029)  0.066 0.615(0.386 ~0.981)  0.041
MBIEEME 2.321(1.523 ~ 3.538) <<0.001 2.572(1.627 ~4.065) <<0.001
ZE Iy
EE 1.000 1.000
A 0.906(0.625 ~1.313)  0.602 0.948(0.637 ~ 1.410)  0.793
foNE s 1.110(0.746 ~ 1.650)  0.607 1.216(0.801 ~ 1.845)  0.359

TE R IEIRA R PR B IEVED AR 00775 6 JT e BEFL

WRFRATOL RIS AR SEAR I ARSI S R R P

2.409) , £} 25441 BMI A HL 22 )08 5K JE ai
2 10 TS R Y LT R A R R ) XL
R (P<<0.05) , HAl2H )L #8588 5 A ik (%) A XU
ZSFTIGHE L (P>0.05), L6,

i

ABFFELE R W | B S5 A I A 2
SO Aok i A 0 ) L e S R g XU
ST 3. BB JE A 255 BoR |, 4207
A5 1 1 BMIUFI 22 10 348 o o 5 2 i iy ) L 2
EILER Gk R ok B S L1 AR RA
SIRIBESE SR, B R 2T E AL & 3 ~ 6 %
2E AT L AR SR R &R (OR=1.92,
95%CI:1.43 ~2.57) , 2 ARG H af A, b 25 4
TR L A A A AR (OR=1.47,
95%CI:1.18 ~1.83)"", [ 1 W45 10 784 44
3~ 172 JLE R BB 58 s | BSR4
T A L AT A AU R R 2
T BMI 1242 0 184 3k 8 34 02 5 ) 2 8 g )L 2
R EE N R SR, WA — Lo
N T AR . LisE X 1 7394k A 55
FE AL AEBASN AL 2 B3B3 12 %7, R B
SR RE O P (71 20.43 ke) , 5 AU
L) & A M 9 (OR=1.7,95%CI: 1.0 ~
2.9) B 5 )L w0 8 = 0y & A I Tt OBk
(OR=0.8,95%CI: 03 ~2.1), Crozier % f{})
W s, A 5 A A BT AR 7 & A
XK, 56 Z UM &2 IGHC (B 5 4 P HTH
JEW5 & i JC G, PIREH T 22 3G i 3 2 i
AR [ S AR R EDIR S A
FERFIE T AR A5 R 5 1) 8 22 1 BMI
FRIIZR 3] 158 Ko 2 % i L A A B A S 2
NE N E SRR RS LT IR DA G
BNE L RARE 5 2 B8UR LG KL B,
FEAR E RO, 38 L EE A6 A R A RS 5 17
AT o 2 AR iR LR B A s i AR G
A, 08 7 40 BT, e K 2R RN 2R ) 43 s A5 i
R G LRE BTl R 4, D L A S 2 5
HE Bk IR 452 M), B4 L s 1A & A R A
JHEFR XU 242 A% DR R RN R B PR Al 7 He
REEZVEM. —Jrm, JLEBRERE AL
Sy BRI R ) R RE R S —TJ T,
AL R T R A M BRI KT
3 B A ANMEE R A AR T O =, X L A A



- 980 -

FPARIR AT 2475 20194 8 F 4540 545 8 1 Chin J Epidemiol, August 2019, Vol.40,No.8

R3PWINGE 52T L2 BMI Z (EOCR I D7 225347

ZE IR 52
A iy EENER i Pl FERE it
(n=1715) (n=1643) (n=1125) P
1 -0.241£0.025 -0.1500.028 —-0.02140.032 <0.001 <<0.001
2 —0.188+0.026 -0.161£0.028 -0.0831£0.033  0.044  0.014

R4 20T BMI 5 A4 BMI Z {6 G R B I5 22 5347

i AT 5 2%
TR ik EH A Pl JEEY
(n=987) (n=2861)  (n=455) Pl
1 -0.36840.033 -0.12240.020 0.013£0.050 <0.001 <0.001
2 -0.333£0.034 -0.128£0.020 0.094+0.051 <0.001 <0.001

T AR 1R IETRAR A 28 B 2 0 1) AR 430572 6 H
BEFURFREO A AR SO AFI LSRR AR R

RS AIRZEHT BMIZ REE 2 B 5 2 i L
A HALREC A 9 2 [ 5 logistic [91JH 734

71 BMI %%ﬁi%@ -
A TEH i
[BRZNG:S 1.264(0.640 ~2.496)  1.000  1.618(0.737 ~3.552)
I 0.774(0.546 ~1.015)  1.000  1.189(0.861 ~ 1.641)
AL 1.312(0.551 ~3.123)  1.000  0.954(0.521 ~ 1.750)
A1t 0.796(0.612 ~1.035)  1.000  1.283(0.987 ~ 1.668)

R 6 HEEZT BMIA I 42 6 5 220k ) L8 HAC
F R ML K logistic M)A 43Hr

e
ZEHiT BMI @m ji

2 EH R
T 0.544(0.341 ~ 0.870) 0.409(0.232 ~ 0.718) 0.666(0.361 ~ 1.653)
& 0.743(0.545 ~ 1.014) 1.000 1.198(0.868 ~ 1.653)

EBEACHE 2.077(0.991 ~ 4.351) 1.652(0.992 ~ 2.752) 1.574(1.029 ~ 2.409)

TG B R I B A R RS

FAN A 5T 45 A R, DARESE 2T BMI IE
w H 2R W S A S R, B A
Jh L 27 Sy 096 o 5k B A L A A O R %) DU o
&, 5 L AR IR A R — 2 (HIRATTAR
i By SR 2T BMI SRR 3 AT 53 2 3 g, 45 14D
B R BE SR 2 B TN A R AN T ) L A
JE A= R JRUBS: o Lawlor 55T Branum % 170
R SRZE I o B S SO R R T, B
AR AR AL ) 2 v e s e A S
Je AR A PP VA DG, B3 B 25 417 e I e 2
Z B ot ) L B I A R e R

AWFRAAER IR o B SeAF S & — S W 1
WF5 , WS A= F R I A (s EOR [T £ 8, vl
AEAE [ i g £y , ot &5 R P A= ), (ELAF9E d  B 5%
XFFZ Sy R AR AR R RE LR R
(G308 B F AT IRA T 2= B, BARIF 58 7E 7]
BT SRS R A R AR 2 AR T I O, 5 B
BRI L 95% , BON M CHE 15 B il H AR 058 o

HR AT R % I8 A 2 B LZE R R S 3
A A I T R , L AR 16 T s
JLERBENLREA R A Fn , AT
KT M AR T K5 K s B L IX 7 3
FOREIE ERONA T 4518 S MEE .

2 LRI B2 I A B
JEE A T ) L e T 0 KU, EL B2
A BMI AN TR . i 421 — iR BOR A S0
o U 7 A BRI 2 T ey 1% 0 L e 1 R I
JHEARHE— AP IR T X b AU o DAL, N s 224
R AR A BRAZE 1 22 Al A S 2 S i, DL
DR FACHIAS RS
FlEEMSR PrA SRR TER i 5

2 % x #

(1] S #R LRI ZET , Juts JL (A & B A A DhEZH. 2016 4F
R U -E 2 LU LE AP RE IR AT 2 I A LT )
g LR 24, 2018,56(10) : 745-752. DOIL: 10.3760/cma.j.
issn.0578-1310. 2018.10.006.

Capital Institute of Pediatrics, The Coordinating Study

Group of Nine Cities on the Physical Growth and
Development of Children. A national epidemiological survey
on obesity of children under seven years of age in nine cities
of China in 2016[J]. Chin J Pediatr,2018,56(10) : 745-752.
DOI:10.3760/cma.j.issn.0578- 1310.2018.10.006.

[2] The GBD 2015 Obesity Collaborators. Health effects of
overweight and obesity in 195 countries over 25 years[J]. N
EnglJ Med, 2017,377:13-27. DOIL: 10.1056/NEJMoal614362.

[3] van Dijk SJ, Tellam RL, Morrison JL, et al. Recent developments
on the role of epigenetics in obesity and metabolic disease [J].
Clin Epigenetics,2015,7:66. DOI: 10.1186/s13148-015-0101-5.

[4] Kaar JL, Crume T, Brinton JT, et al. Maternal obesity,
gestational weight gain, and offspring adiposity: the exploring
perinatal outcomes among children study[J]. J Pediatr,2014,165
(3):509-515. DOI:10.1016/j.jpeds.2014.05.050.

[5] Archer E. The childhood obesity epidemic as a result of nongenetic
evolution: the maternal resources hypothesis [J]. Mayo Clin
Proc,2015,90(1):77-92. DOI:10.1016/j.mayocp.2014.08.006.

[6] Goldstein RF, Abell SK, Ranasinha S, et al. Association of
gestational weight gain with maternal and infant outcomes: a
systematic review and Meta-analysis[J]. JAMA,2017,317(21):
2207-2225. DOI:10.1001/jama.2017.3635.

[7] Zhang WW, Niu FH, Ren XY. Association of maternal pre-
pregnancy body mass index and gestational weight gain with
Chinese infant growth[J]. J Paediatr Child Health,2019,55(6) :
673-679. DOI:10.1111/jpc.14274.

[8] WAl BRME % ARk o 55 BRI R BRI 2 i PR F 1
IR FCAE HAE RSB A L A AR SR [T ], AR A T
Z%ik:,2018,39(6) : 770-775. DOI:10.3760/cma.j.issn.0254-6450.
2018.06.015.



e

WATHGA 2 2019 4F 8 H 4540455818 Chin J Epidemiol, August 2019, Vol.40,No.8

- 981 -

—
O
(il

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Lin YJ, Cai QY, Xu YY, et al. Association and interaction of
pre-pregnant body mass index and gestational weight gain of
women on neonatal birthweight [J]. Chin J Epidemiol, 2018, 39
(6):770-775. DOI:10.3760/cma.j.issn.0254-6450.2018.06.015.
Zhao R, Xu L, Wu ML, et al. Maternal pre-pregnancy body mass
index, gestational weight gain influence birth weight[J]. Women
Birth,2018,31(1):€20-25. DOI: 10.1016/j.wombi.2017.06.003.
Wang J, Liu EQ, Wang Y, et al. Association of early pregnancy
body mass index and children’ s birth weight with risk of being
overweight in childhood [J]. Am J Hum Biol, 2018, 30 (5) :
€23174. DOI:10.1002/ajhb.23174.

bt 2 i BMIFIZ2 10108 o 5057 A L A= 1A o L 2 iy JL 3
AL OCHR AR 5E (D ). A8 - ZERIEERL K%, 2016.
Shao T. Pre-pregnancy BMI and gestational weight gain:
longitudinal relation with birth weight and offspring obesity [ D ].
Hefei: Anhui Medical University,2016.

Santos S, Monnereau C, Felix JF, et al. Maternal body mass
index, gestational weight gain, and childhood abdominal,
pericardial, and liver fat assessed by magnetic resonance imaging
[J]. Int J Obes (Lond) , 2018, 43 (3) : 581-593. DOI: 10.1038/
s41366-018-0186-y.

Lawlor DA, Lichtenstein P, Fraser A, et al. Does maternal weight
gain in pregnancy have long-term effects on offspring adiposity?
A sibling study in a prospective cohort of 146 894 men from
136 050 families [J]. Am J Clin Nutr, 2011, 94 (1) : 142-148.
DOI: 10.3945/ajcn.110.009324.

Branum AM, Parker JD, Keim SA, et al. Prepregnancy body
mass index and gestational weight gain in relation to child body
mass index among siblings[J]. Am J Epidemiol, 2011, 174(10) :
1159-1165. DOI:10.1093/aje/kwr250.

Li CY, Goran MI, Kaur H, et al. Developmental trajectories of
overweight during childhood: role of early life factors [J].
Obesity,2007,15(3):760-771. DOI: 10.1038/0by.2007.585.
Chen C, Lu FC. The guidelines for prevention and control of
overweight and obesity in Chinese adults [J]. Biomed Environ
Sci,2004,17 Suppl 1:1-36.

Institute of Medicine (US) and National Research Council (US)
Committee to Reexamine IOM Pregnancy Weight Guidelines,
Rasmussen KM, Yaktine AL. Weight gain during pregnancy:
reexamining the guidelines [M]. Washington, DC: National
Academies Press,2009:254.

[18]

[19]

[20]

Goldstein RF, Abell SK, Ranasinha S, et al. Gestational weight
gain across continents and ethnicity: systematic review and Meta-
analysis of maternal and infant outcomes in more than one
million women[J]. BMC Med, 2018, 16:153. DOI: 10.1186/s12916~
018-1128-1.

World Health Organization. The WHO Child Growth Standards
[R]. Geneva: WHO,2015.

WRIRIF. 55 AR S T Rl DX e i) LS I e S S A B
PR ITHEDTTED ], L EATE HEERI:, 2017,

Chen XY. Investigation of overweight and obesity and its early
risk factors in preschool children of high—tech zone in Urumgqi

[D]. Urumgqi: Xinjiang Medical University,2017.

[21] von Kries R, Ensenauer R, Beyerlein A, et al. Gestational weight

[22]

(23]

[24]

[25]

[26]

[27]

[28]

gain and overweight in children: Results from the cross-sectional
German KiGGS study[J]. Int J Pediatr Obes,2011,6(1) :45-52.
DOI:10.3109/17477161003792564.
Crozier SR, Inskip HM, Godfrey KM, et al. Weight gain in
pregnancy and childhood body composition: findings from the
Southampton Women’ s Survey [J]. Am J Clin Nutr, 2010, 91
(6):1745-1751. DOI: 10.3945/ajcn.2009.29128.
Hinkle SN, Sharma AJ, Swan DW, et al. Excess gestational
weight gain is associated with child adiposity among mothers
with normal and overweight prepregnancy weight status [J]. J
Nutr,2012,142(10):1851-1858. DOI:10.3945/jn.112.161158.
Oken E, Gillman MW. Fetal origins of obesity [J]. Obes Res,
2003,11(4):496-506. DOI:10.1038/0by.2003.69.
Bouret SG. Early life origins of obesity: role of hypothalamic
programming| J |. J Pediatr Gastroenterol Nutr,2009,48 Suppl 1:
S31-38. DOI:10.1097/MPG.0b013e3181977375.
Li AH, Teo KK, Morrison KM, et al. A genetic link between
prepregnancy body mass index, postpartum weight retention, and
offspring weight in early childhood [J]. Obesity, 2017,25(1) :
236-243. DOI:10.1002/0by.21707.
Campbell MK. Biological, environmental, and social influences
on childhood obesity [J]. Pediatr Res, 2016, 79 (1/2) : 205-211.
DOI:10.1038/pr.2015.208.
Tomeo CA, Rich-Edwards JW, Michels KB, et al. Reproducibility
and validity of maternal recall of pregnancy-related events [J].
Epidemiology,1999,10(6) : 774-777.

(e H 191:2019-01-08)

(A Sttt J7 sy )



