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Body composition analysis in pregnant women and its clinical applications

OU Hong-hui, LI Hua-ping
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[Abstract] The maternal components are constantly changing with gestational weight gains during pregnancy. Body composition analysis is a method
for evaluating the maternal body composition accurately during pregnancy, models of which consist of fat mass, extracellular water, intracellular water,
inorganic salts and protein basically. Among various methods to execute body composition analysis, bioelectrical impedance analysis is an important
method for pregnant women. Many studies have reported about clinical applications based on correlations between maternal individual components and

gestational diseases. This article reviews the researches on clinical applications of body composition analysis to pregnant women.
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Fig 1 Component model of body composition

AIL (B J5k

Mtk MR

e A

2.3 AR 5y 53 B 5 1

TR B4 57 W 7 123 A 4 L 00 0 ) e s, L
Bl AR L o i, iR Eedi s, e
eSS, Har TG o BT A 2 1%
G853 BT 5 1 L4 BORR R BE DN e . RO I (R o7 35 i e 7
K TRRES; MBI B AR 4G BIA 7%, =Bk
4 i0 7% (air displacement plethysmography, ADP), W
HE X 5 2 W e il 7€ 7 (dual-energy X-ray absorptiometry,
DEXA). LW E e iR g i, NMEHEHA—
ERTHAL T, AR R A LM i B A AR
RAER, HAAE—-ZMEEE R, BIA IERFIHINEAH
SR ENE G 2O f s S et ) 22 S TR R o0 &
{1 BIA {EBEGEAE 1 ~ 2 min A0 P B K T £ 47
By PR, BRI AT LA S 2 A R AR = . LA =
PR S 55 b BMI S B R g S0 (B A 35 SRR O AT i
b7 BIA WA D —Fh QI TN . A mik, IR A
FE BRI N AR oy 5, DASC AR L% Iz B
TR, 7K TRRE R ARYE N5 LR R A & &
) —Fh 5%, ARV RA —E AR MR FIAE . 22X
B AR B 107 T AR A (8] BEF U5 £ A2 BBt 8]

Vol.39 No.11 Nov. 2019



LR,

AT A B 5 I 5 v T AN ) AR B R 1 T iz 3
Ik, BEW., FAMREEY, DRIEaE TR,
HE HEIHEAHE R SR BAR O T IR B E 9T, 1 i
A TR RE AR D04 BE (R 2 BT 75 7 T RELL (B S DA 22
P PR 5 5 7 RE S AR S e R T B R AR TR
53 SE SARMER TARE LR MR, BUHE X Gl
Mk, WRPWR R, B HE s R A A
bb 2T, BIA JEHE A TAER AP AT iR e E i ot. [
WIS % TR SE ) X e 2741 7 ) BIA 0647 A B 5
Mg, WARREZT LSBT AEILL TR, W%,
H. BIA 75 T AE R AR DT I il 55 3 b e e o0 10 25
e EEARDE, R R EEMECHER AN, —BPFIE
Wsd it ARE X G ERMMCE v BIA 7%, 25 B AE PG
Ik, BRI REMN B A D AR AR M ST B PR PR AR DG 2, B
&R ARG BE R,

3 1RRLS 5>t TEST AR HARY I PR R FH

H AR b CA — 20 e B fabni B, DA e
LA By Sy BT EE R R IR, AT IR B HE D K s AU
FEEARR BRI TIRG . BLCA TR TR ERE I R B By o WY
AR R GHE, AnPPE IR A RS2 22 SRR . $R/RAE
e AU 25 e A AU L P A 7 S0 272 AT O 7R e e
itllp R VRt Vo IR E S TP € S G e R iR rE R i)
BNV B r BT A FIT R T AR 2 R A

3.1 IR S22l Yy R

RN & T I B k22X 5 %, —IaT
W PE 2RI ST Ml 308 32 (e HEN . A TH R4 Bh
AT E AR B 22 A I DR AS 22 Ve B s iy, G521
KB, 5BMI, JEEL, RIERMLL, KEHESZ 2
WSR3, Sl B AR JHH R By 20 Ja i 2h 52 22
ARG AR T AR 2, 2R TAERHIE dh £
(ROC k) PRAERIAEIG I AHE AL 16.65 kg, <16.65kg
M 32 Z R A > 16.65 kg H 10 2.5 1%, Rk, sy
5y B B8 AT BT TN Z2E 10 2 1 52 2 iR — o i Tl
TEH,

3.2 PRuesy o Br L AL SO PR

BERE)ERE 5 BIA JEE5 A pT TR BUIRR Gk, BH3T4E
BT, A7 TS 2 Rl A BERORIFZE " 4> 31
FE22 15 JE A2 28 A%} 728 4 2 [ml I ik S 48 )5 R e

http://xuebao.shsmu.edu.cn

e e 00 48 A 3 5 AT i DR I | 1343

A BIA S Ttk gl sr, SR KRITR, RIEME, F
I RARIF LGN, JC AR T M P 0 5 e S s =
A, YRT ARG N 0.14 ke/ J&, 0= IIRE R IR % 95
BN 1.31 %5 PR RN 0.21 kg/ &, S ARG 1Y
I 123 f5, X 154 2 U HTHE JR 9% 22 1A F0 981 4 fift e 2
CREAT R PEBA ST 2 " R B, %2 21 ~ 24 JEI IR R
L WUATRE, ARSI A R U RO AR S IE ARG,
FREMA R LA ST A T 5 AT ST D AL 5
TS, 55— TATIEEBA IR I Y $, 2 R P
e BRI S RPN C- RPN SE, 570
LI BMI, GENGE. IEERE PRER R AR, 5L
A IR 3¢5 2 rh 301 O B 1S n 5 1~ X4l LY
BMI, 2 S ARG ER BT NG 5 RS AHSG s 22 22 a ki
s 2 5RO A R R WA, R B T,
ATRIETE " U2 ) 2 3T 25 g A I e A S MR A L A
A R e LR BROR Ao FRIBE, AT 92695 ) ) L T
B2 P AT T, BRI R R R A
T TP 22 A e A SO P8 S B s ] 1 AR PR 1)
AL,

3.3 {0 A 0BT S BN i TR

I 4 1 5 I T i BRI B, 2 P
FEl A LA 3T R SR ATPROE Y LA T R
1 25 A A8 5 T 3 R AP ey 7 T 2 5, BT T
276 (TF 4 740, 34 BIAEURI G IG5 % . 35 ol 0
SeIK TR R 1L e TR B I PR T
e SIER O, R ARk TR AN A
B I e T A i B A1
M, MIRHER &AL A B R, IR
R4 1668 4400 4 MIWFIE " BBk T Lotk 7
A BMISE 5, (R B o) BF R ELAE 22 12 ~ 16 i, BR((E
ok > 40% H 4 5 <d0% H ML, Jedk T % i
T 6% (OR=6.84, 95% CI 4.15 ~ 41.60), Ef5&IR
559K T S U T AR YERE (OR=1.02, 95% CI
0.60 ~ 3.60), 14y 4 B 7 1 Jy T 191 2 90 o e B
A A R i ", kT R R > 40% I 7
2 5 W O AL i B )T 7 % T I T 1 8 KL

KSR

3.4 fRuesy sy Br L AL e

FE AR i v B R AR YT T3 TR, PR B o BT R e
—EMIVER . ] BIA JE50 AT PFAG 70 £k R T fE > 22
Hif A SR 5% HOAEGR M 22 i R By, IR T 2 il

AR (BN . 2019, 30(11) (@)



1344 | L#Z@BASSE (B2H)

JAEMR R ARTT ILI6TT 24 h A1 72 h 2 JG iR By 57 Hr &5
K, RILGHBITRIALL, *NRIGIT 24 h Al 72h J5 2 B ik
R, AMANCE . AR R AN AR R R T,
WK O B T BRI Y AR R R T RS
OMKAE - AECLIEER, (RS, ARSI AR
B0, W IR AR O AR AR v 22 A YR T R R 4R, 2
TR, fEARCIG 24 h WIFGIIRTT i HAE 24 h PR 2
AR 5 ) L AR ERIRTT 2 72 h, LK EI 35 #9997
R

[1] Fattah C, Farah N, Barry SC, et al. Maternal weight and body composition in
the first trimester of pregnancy[J]. Acta Obstet Gynecol Scand, 2011, 89(7):
952-955.

[2] Staelens A, Vonck S, Molenberghs G, et al. Maternal body fluid composition
in uncomplicated pregnancies and preeclampsia: a bioelectrical impedance
analysis[J]. Eur J Obstet Gynecol Reprod Biol, 2016, 204: 69-73.

[3] Mccarthy EA, Strauss BJ, Walker SP, et al. Determination of maternal body
composition in pregnancy and its relevance to perinatal outcomes[J]. Obstet
Gynecol Surv, 2004, 59(10): 731-742.

[4] Rasmussen KM, Yaktine AL. Weight gain during pregnancy: reexamining the
guidelines[M]. Washington (DC): National Academies Press (US), 2009.

[5] Miiller Manfred J, Wiebke B, Maryam P, et al. Application of standards and
models in body composition analysis[J]. Proc Nutr Soc, 2016, 75(2): 181-187.

[6] Heymsfield SB, Wang ZM, Baumgartner RN, et al. Human body composition:
advances in models and methods[J]. Annu Rev Nutr, 1997, 17: 527-558.

[71 Lemos T, Gallagher D. Current body composition measurement techniques[J].
Curr Opin Endocrinol Diabetes Obes, 2017, 24(5): 310-314.

[8] Andrews ET, Beattie RM, Johnson MJ. Measuring body composition in the
preterm infant: evidence base and practicalities[J]. Clin Nutr, 2019. DOI:
10.1016/j.cInu.2018.12.033.

[9] Widen EM, Gallagher D. Body composition changes in pregnancy:

measurement, predictors and outcomes[J]. Eur J Clin Nutr, 2014, 68(6): 643-652.

Tazegiil Pekin A, Yilmaz SA, Kerimoglu OS, et al. Assessment of body

composition with bioelectrical impedance analysis in pregnant women with

hyperemesis gravidarum before and after treatment[J]. J Obstet Gynaecol, 2015,

35(6): 561-564.

[11] Sommer C, Mgrkrid K, Jenum AK, et al. Weight gain, total fat gain and

regional fat gain during pregnancy and the association with gestational diabetes:

a population-based cohort study[J]. Int J Obes (Lond), 2014, 38(1): 76-81.

Qing X, Ying GZ, Ming LL, et al. The association of maternal body

composition and dietary intake with the risk of gestational diabetes mellitus

during the second trimester in a cohort of Chinese pregnant women[J]. Biomed

Environ Sci, 2016, 29(1): 1-11.

Gaillard R, Steegers EA, Franco OH, et al. Maternal weight gain in different

periods of pregnancy and childhood cardio-metabolic outcomes. The Generation

R Study[J]. Int J Obes (Lond), 2015, 39(4): 677-685.

2

[12

[13

@\/ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

5%

2019, 39 (11)

4 &8

AT 2S5 BE A B oy AR AL DL R SR B A ) TZ T R
S PRIy 5 BT I AFAE A TR AR Y R HE T 28 X R e —
SR, AR T £ O RAEA IR ST RS . P
BEEFTHARN AW, JCHAE BIA JERHIL, HARIER
T, G A MR A DL S 2 B A A TR 2 98 B i R o2
Mo R 23 BT FEREIR IR S 4 BN & JHE IS T A B
I R B i3

[14] Contreras Campos ME, Rodriguez-Cervantes N, Reza-Lépez S, et al. Body
composition and newborn birthweight in pregnancies of adolescent and mature
women[J]. Matern Child Nutr, 2015, 11(2): 164-172.

[15] Wang Y, Qiu J, Zhou M, et al. Increasing maternal percentage body fat in early
second trimester: a risk factor for preeclamosia[J]. J Matern Fetal Neonatal
Med, 2015, 28(3): 293-296.

[16] Morita H, Takeuchi K, Funakoshi T, et al. Potential use of bioelectrical

impedance analysis in the assessment of edema in pregnancy[J]. Clin Exp

Obstet Gynecol, 1999, 26(3-4): 151-154.

Martin KE, Grivell RM, Yelland LN, et al. The influence of maternal BMI and

gestational diabetes on pregnancy outcome[J]. Diabetes Res Clin Pract, 2015,

108(3): 508-513.

[18] Sacks DA, Black MH, Li X, et al. Adverse pregnancy outcomes using The
International Association of the Diabetes and Pregnancy Study Groups criteria:
glycemic thresholds and associated risks[J]. Obstet Gynecol, 2015, 126(1): 67-
73.

[19] Ward LC, Poston L, Godfrey KM, et al. Assessing early growth and adiposity:

report from an Early Nutrition Academy workshop[J]. Ann Nutr Metab, 2013,

63(1-2): 120-130.

Behnke AR Jr, Feen BG, Welham WC. The specific gravity of healthy men.

Body weight divided by volume as an index of obesity. 1942[J]. Obes Res,

1995, 3(3): 295-300.

Widen EM, Gallagher D. Body composition changes in pregnancy:

measurement, predictors and outcomes[J]. Eur J Clin Nutr, 2014, 68(6): 643-

652.

Wang ZM, Pierson RN, Heymsfield SB. The five-level model: a new approach to

organizing body-composition research[J]. Am J Clin Nutr, 1992, 56(1): 19-28.

Kent E, O'Dwyer V, Fattah C, et al. Correlation between birth weight and

maternal body composition[J]. Obstet Gynecol, 2013, 121(1): 46-50.

O'Connor C, O'Higgins A, Segurado R, et al. Maternal body composition and

birth weight[J]. Prenat Diagn, 2014, 34(6): 605-607.

B R, Bkt . 5353 (AT AR 40 2 A T B (A e O E 5 40 #T L.

AT B2 , 2014, 41(6): 1004-1009.

Nicole EM, Elizabeth JM, Janet CK, et al. Comparison of multiple methods to

measure maternal fat mass in late gestation[J]. Am J Clin Nutr, 2016, 103(4):

1055-1063.

[17

[20

[21

[22

[23

[24

[25

[26

[FsEHE ] 2019-02-12 [ Fxxsmig ] iy

Vol.39 No.11 Nov. 2019





