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[ Abstract] Objective To analyze the associations of early-pregnancy body mass index (BMI), body fat percentage,
and comprehensive indexes with the risk of macrosomia under the updated international obesity definition. Methods The
study was part of the Peking University-Weifang Birth Cohort. Between March 2024 and February 2025, 650 pregnant
women who had registered, undergone physical examinations during early pregnancy (6 weeks to 13 weeks and 6 days of
gestation), and subsequently delivered before August 1, 2025 at Weifang Maternal and Child Health Hospital were
recruited. Researchers collected basic demographic information and calculated BMI based on on-site measurements of
body height and body weight during early pregnancy. Body fat percentage was assessed via bioelectrical impedance
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analysis (BIA) and delivery data, including gestational age, fetal sex, and birth weight, were obtained during childbirth.
The obesity of mothers in early pregnancy was determined by three methods: BMI, body fat percentage, and new
international definition of obesity, and the association between obesity in early pregnancy and macrosomia was analyzed
by multivariate logistic regression and trend test. Results Among the 650 participants, 26.31% were overweight and
14.00% were obese according to BMI criteria, and 66.46% had excessive body fat. The incidence of macrosomia was
8.62%. Compared with normal BMI, overweight did not have a significant association with macrosomia (P = 0.079),
whereas obese pregnant women had a 4.155-fold increased risk of delivering macrosomic infants (OR = 5.155, 95%CI:
2.451-10.843). Compared with women with normal body fat percentage, those with excessive body fat had a 1.546-fold
increased risk of delivering macrosomic infants (OR = 2.546, 95%CI: 1.243-5.215). Compared with the pregnant women
with both normal BMI and normal body fat, those with BMI indicating overweight combined with excessive body fat
had a 1.318-fold increased risk (OR = 2.318, 95%CI: 1.006-5.338), and those with BMI indicating obesity combined
with excessive body fat had a 5.437-fold increased risk (OR = 6.437, 95%CI: 2.670-15.516). An increasing trend in
the risk of macrosomia with increases in early-pregnancy BMI and body fat percentage was identified (P < 0.05).
Conclusions According to the new international definition of obesity that combines BMI and body fat percentage, our
analysis shows a strong association between obesity in early pregnancy and macrosomia. This finding supports early
prevention strategies targeting pregnant women with BMI indicating normal weight or overweight and excessive body fat.

Chin J Public Health, Jul 2026 Vol.42 No.7

[ Keywords] body mass index; body fat percentage; macrosomia; cohort; association; early pregnancy

R B R A B BUR AR b, i BE
Zuid el A B 39 0, 3k S SR E BOK L (H A
TRE >4 000 g) KAFE EAanI2, EXILE
B B 55 PR R K BUE L PR i, TR
S I RO W R AR R s X ECKLE B E, B
P2 A2 455 LB BT I R 2 B 4
., &5 BB EAEILE B RG-SR
JLBET:, I H B K JUAE A 4y Ja 31 BB OIE e Wl PR %
S 1 R L B O R FUIE S, BESE
ol IR B LR AR ER RS, (b E R
BB 78 518 M IR LR 7 (2020 45) M, FRE
18~44 % B W M R 2k 27.1%, JERERA
12.7%7. H 1 2 %= B} B2 8 FUE 70 & 48 F A4 5
8 %1 (body mass index, BMI) H.— $i5 ¥ #1| W £ 22 Tt
155 0 U8, 25 A i 9T 40 M L A OIR R 5 B L
(1SS BEPY, 2025 4 1 M ] —KE JR % 5 A 4 i
) RAT T B BRBEREHT 5 SRR, 5 H R —
(1) BMI 48 b 75 1 & > N\ fg BER 50 R 42 I8 IR b 5
THAFAE R BR M, 2213 H BMI 45 & 4 IR =R Bl 45
ARG I 48 AR, S A A T A I R A S g R X
U, iz 3R 58 44 E BRI & S L R ) o
HHEH R RE B # & L3R ek 76 ME AN X
Fr. HEr7e3R E AN#E A 286 N A BMI 54K 5 R
2 THAR B 23 BT 2 R R JRE 5 B LR A KU 1 A+
KM R ARIE B D, AW 7L T b 50K e
A BAA T 2024 4 3 —2025 4 2 A 650 4
Z B 200 g Bl S 0 R, B E 4 fsE ] BMILL A
ME3R 5 oA e A R RS B oKL
AR 1) B, N2 B R B B R LR A&
PR KR

1 WRE575%
L1 3% ®FF0 GOk B ALK -4 5 H 2R A

%] (PKUBC-WF, BA517F 5 : NCT06234332) . %
A F1 4 37 H IR 2 W 98 22 0 R A AN R 3R 0 4
P Je F A R e (R RS MBI, 9 TR T
ZA A o 5% BE B g 1% DB LE 8 55 i SR < db K-
W b5 240 Je FARBA B . M 2024 4E 3 A iZ A5
FRUEHE S22, PAFRAEN: (1) Z2 R W1 (42 6 Ji ~
13 JH+6 d); (2) 15 b5 1 10 %) PR A Be 2 RS I
R A, v R B 70 s (3) 78 1L R 3 T
{£>6 ™ H. 2024 4F 3 H—2025 £ 2 H AW 5 AEHED]
WAL R B 5 T 1206 & 5210, F M ik FEAE
2025 4E 8 1 HHT /i 28 . HEBRbriE: (1) 22
AEE LU —, ik S8 Z54%0
BE R BENG . ST 985 (2) 28 5 B4k i 2 A 2 1
B E A E B (3) 22540 BMI A (<18.5 kg/m?)
AR R IR (<21%) 5 (4) DR IEUR « e & LN
650 £ (WE 1), AFFRA b KLY
[ 22 48 F 2% B 4 4k ik (IRB00001052-23172), Jit
A2 5 R M E MG RE .

12 Zak  Z 2 BT e T A 4 DR A B 2t
RSB 48 55, 7R HH 5524 H ol 3037 e 45 A U AR
ARt NA S E R AT, ZHERE.
Bl ZoJE %), il 3 WA AE S5 M Sek! 12
Feul EE AT . WG E RS LR H
A58, RS2 —X—miiaaE =,
HABFAEETIR E RN EEHS, & LKA
BB G A R s RS, AN R HE
) SIS U E . B 700 R84 5 ) 4 1
J&, HHERYIE M B3 A8 24 HON g AT & AR
A B 23 DU 5E o FH S RE LI B vy A 2 0 15 OFF
N _ER PR BR A F], SH-300G) I & 22 45 1)
G2 0.1 cm) . A E OB E] 0.1 kg), K4
B A E 5 BMI, BMI=1AH (kg)/[ HB&E(m)].
BT A= 9 W BH B0 4> At i (bioelectrical impedance



FEASLTAE 202657 A8 42455 7 Chin J Public Health, Jul 2026 Vol.42 No.7 - 771 -

analysis, BIA) , 8 F NAE R 73BT [ EAIL (_Eifg)
i A A A A, TANITA MC-780MA] # 47 14 fig

R E o 1A B O I SE (44 IR 2 DL RE X 4T
2R W ALY AW B A R O e B, 2 R v
W5 A4 P e ) 25 S B RO I A DG M HL f 22

RS 3@ i 5 e A5 5 &R e 3R B 22 10 7R A 1
By M UAE DA A L TSh Ritats, R4 24 i~
2728 JE 1 1 A %2 B Y & 56 (oral glucose tole-
rance test, OGTT) 1| Wr & 4 31 b SR 95 £8 95 175 40 o

20244E3 H—202542 H A HIFEZEZ21H1 206 A

HORIB BRI
7E20254E8 H 1 H AT AR 0 #1129 A

A 4

RIEARE U191 A

TEARE /31 NEL8TON
ZERTPIR 14N
| 2 AR R R A A A SRR 140 A
Tl ZARIABMI T /AR R RS S A
v R AR EILI6A
BRI YRAN
AT N Z21E650 N

1 BEFER G N A HE R i AR

Fig. 1 Flow chart of participant inclusion
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Table 1 Univariate analysis of maternal BMI, body fat percentage, and comprehensive indexes in early pregnancy with macrosomia
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Table 2 Multivariate analysis of maternal BMI, body fat percentage, and comprehensive indexes in
early pregnancy with macrosomia
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