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Pregnancy outcome according to gestational weight gain in twin
pregnancies on the basis of the 2009 Institute of Medicine (IOM)

recommendations
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Objective: The aim of this study was to investigate the effect of gestational weight gain on pregnancy outcome in twin pregnancies according
to prepregnancy body mass index (BMI), on the basis of 2009 Institute of Medicine (IOM) recommendations.

Methods: One hundred ninety-eight twin pregnancy women and their 396 neonates who delivered in Yonsei University Health System from
January Ist, 2005 to April 30th, 2010. Maternal height, maternal weight in prepregnancy and gestational weight gain were retrospectively
reviewed. Women were grouped into four categories of BMI: underweight (<18.5 kg/mz), normal weight (18.5~24.9 kg/mz), overweight
(25~29.9 kg/m’) and obese (=30 kg/m®). Gestational weight gain was categorized as “Less” if it was below the IOM’s recommended
range for the woman’s prepregnancy BMI, “Within” if it was within the range, and “More” if it was above the range.

Results: Underweight with “Less” or “Within” maternal weight gain groups were associated with significantly increased odds for small for
gestational age (“Less”, odds ratio [OR] 6.5, confidence interval [CI] 1.75~24.14; “Within”, OR 3.55, CI 1.37~9.14) and “More” weight
gain with overweight or obesity groups were associated with significantly increased odds for large for gestational age (overweight, OR 6.25,
CI 1.14~34.32; obesity, OR 8.33, CI 1.14~47.93). Overweight or obese women and excessive gestational weight gain were associated with
significantly increased odds of pregnancy induced hypertension (overweight: OR 7.04, CI 1.04~47.78, obesity: OR 10.56, CI 1.32~84.14)
and gestational diabetes mellitus (overweight: OR 13.2, CI 1.78~97.74, obesity: OR 19.8, CI 2.29~171.02).

Conclusion: Overweight or obese women with excessive gestational weight gain were associated with significantly increased risk of adverse
pregnancy outcome in twin pregnancies. Therefore, physician should pay attention not only to prepregnancy BMI but also to maternal
weight gain. A large prospective study is necessary to confirm the relationships between gestational weight gain and pregnancy outcome
in twin pregnancies.

Key Words: Pregnancy outcome, Gestational weight gain, Twin pregnancies

Sejuet el BRe) of 15% Eelom Arhim  ow wjek fEA 9 B e W o Aegal

o] Hl& &S S7leke FAIE, SA7 Eakol w=H A

;u; E:ﬁ j 5818 22 ?g A 24 Z Aejol 2Ake] HIE-L 19959 1.30%, 20054

DAIKZAL : 22 2.17%, 2008\ 2.75%= A2} 1 v]-&0] Z7}stL Q= &
E—mail : ywparkob@yuhs.ac

Alolet, e Al EfdAlel vls) 24k A2 AT

- 687 -



TSI Al53AE A8=E, 2010

of, Ak Ui 44 A9 HlFo] il Ao} A olghs
I A7) AR E3 S Ao dEA Q!
=9 vl SAOl w2 vhejol A HleE A &4

Hl&0] 3% gLt 24k 16%, AEA AlSot (low
birth weight infant; S A= 2,500 g ©|5h 2] 20%, =4
AZA AZ=o} (very low birth weight infant; SAYA|=
1500 g ©]3h) o] 19~24%5 xpA|5kn e Alof| A o] A&
i} Oqjﬂfﬂi A3 2,850 g o] AT 365 ol
of QA1 Foeka BESeITE? ot H o] w2y
A AH|Zo} (appropriate for gestational age) 2 Ejo{t
gEfore] 75 Teforet mlset AIA 24 (body com-—
position)& Hol]= Zo| v|s)] Al 7]7to| vlg)] ThAaA|ZE
o} (small for gestational age, SGA)Z Eﬂoi‘d' Aefol9]
A F2 AAYEF (lean body mass)S Heltkal 1%
o}’

2 AGE Fol e dAlolAY] Al A At o] AE
@ 24> (body mass index, BMI)2} ¢
(gestational weight gain)2 THE|QJAl
gote] 24 A%t A4 ool 4TS
aelos A glom, oAl dAl T AT SVl
ol =gtol 0101 QE} >0 20034 Neggersiq- Golden]oerg7

e Bap 4] es e 3 S,
Bolzan} Guimarey*= 41 2 #|Z0] 1 standard deviation
olstel AlmERE ZAE ALole] A¢ A U %A
el 9t 4 ket sl

e Alolae] HAa A F A% 271l dat o
#9] el A}, Pederson S7< 20 kg (44 1b) 0|42l A
5 57171 2,500 g o] AT, 375 ol Y4l +
%, T4 ole] 5% Apgar A9} Qo] ek S
16.8 kg (37 1b) °]ste] YAl 5 AT 57t = A5 +
A7) gzo] oju] oA Zrlsteltk ¥usttt, 2009
| 59, Institute of Medicine (IOM)9A+= ©]A do]E]
2 E3) Alwo} AlMolo] d|Es sty chejeAla)l 4
A AN T YA F AF Bl ol A
29 ArS AAEIITE 2 HaQke Abro] ¢]A]
o 0] we} QARE BRsion W4 AE
o (BMI 18.5~24.9)9] 7L 17~25 kg (37~54 1b), IAE
(BMI 25~29.9)9] AL 14~23 kg (31~50 1b), H|TkL

—

(BMI 30 o2 2] 7S 11~19 kg (25~42 1b)2] A% Z7}
2 YsHgOn AFolt Aol 7o) BAgle] BE ol
ol U ASSHET Sk N B AT S
o e A Abmobe] AEE AR A% 9 oot
2% RS B AT FIES 28T 4 o Wl
g Fastck

ufeb E AFelAl 20094 TOM H;ele] 7]xte]
AN U4 F AF F7] 2 YAl o 5E 2
K3k ssiet,

A7 oy L Py

2005 1¥EE 2010d 4€71A] EYof|A] Hatst
QAL AL 10877 o 50] Ao} 396%S TR
Hom ATE WSttt 54 A v o
3, 184 U5k i 404 Zto] Az} 345 ujgke] &
i 427 o49] AU £ TR Aok
Q14 A Aol 7, A, Bk A A
£ 9 Mol 7|%o] AT 290 MHA 7180l ol

Bl

ey, Oﬁ
ot

2

5
TEYG S A2 W W, 9

A% oA Aol AlLlsklc,
Q]

Al Al A BMIof whet 4709 ez ERetgle
o Z}z} At (BMI <18.5), A4 Alg<- (BMI 18.5~24.9),
A (BMI 256~29.9), BIYHE (BMI >30) 2= 725}

Z71S g4l A BMIo| w2 IOM @
oF T,-E]XT- H%HE;} 2k ‘ol Zat PR
T HY R 2 A= 201
“EF%”LEE v‘i«?‘ré}ﬁiﬂk AL gt ZEH nE
A= 7]1& Ao 2 HE H]EA7} (non-smoker) %

o wE RN AN Rusielch, 4 o)

J}
ot
o R
i
2
o
=

(electronic medical record, EM

R) 542
(kg/m?), A4H (VF-ED) ofit, Bl A Q41 $48
ZAbslgih, AR PEFORE QA TEL, A
w0 W H RS ST B4 ANl P g

— 688 —



o2 2] 39

el 24 Az, AAYore] 145, 55 Apgar H= 9 AlAfo}
2 X824 (neonatal intensive care unit) YU oJHE=
iA}é}odr:} FA EAo= SAS (ver. 9.1; SAS Institute

, Cary, NS, USA)E o]&3}o] 7lo|AlE AA (chi-
o 39 24 (
el 3] HA] (logistic regression
analysis)< Al3et9 o™ P<0.05¢ o FAHCE &
ol Aoz TSI

square test), (multiple linear regre—

ssion analysis), ZA|AE

k)

7}

ARG Aot dal F A S7FEl v 1258
2] e, *Poﬂ%:’—, Al T, Al oA,
T AT S7FFE UERHSITE (Table 1), ' 71 2h4}o]
Lol, 2R Al = SASA LR ApolE Holz] ¢kl

o) 3

24

o

H
RLEN

BediloMe] ALl F AIS 37t wE
o|HA A& 1"‘ AR ]
Aot xﬂ A4l A BMI B
o] =3t ¢4l A BMIZ} Zixﬂ
A|Z==717F IoM PaetE o HL ‘o)
o 75 QAo W8 sGa2] Hol <] A 271
kit (‘a9 odds ratio [OR] 6.5, 95% confidence
interval [CI] 1,75~24.14; “AA"F: OR 3.55, 95% CI
1,37~9.14), 41 A BMIF 30l gl 9 10M
Auehiet A% F7hpol & “Fp 2L 712 Fedo]
vl ou] QA =& &Y A|Z0} (large for gestational
age, LGA) &% Hth (IA|F: OR 6.25, 95% CI
1.14~34,32; W9k OR 8,33, 95% CI 1,45~47.93). T
gk Akw0] Q1A A BMIZ} 30 kg/m” ©JAFQ] “H]GH' T Fo]
A TOM ALGE o] AT S7HE HAl ARRoflA= YAl
g Y] vlgo] on] QA F7IsHAL (“AAH OR

spetet,

o=

N EQ, oZi
>
ofN
i—i.
ofN

ol

o Ee

%

o 2AF R A QA o = 3 EAS o] 83k 128t 7.04, 95% CI 1,04~47.78; “Z3}'7= OR 10,56, 95% CI
Zruli A B R0loR Mgl 1.82~84.14) YA Freo] WA G OjlglA) F7HHe
At Sz dl A Ao iy 20 WAl v]-8- (Table 2)3} o} (“AA"L: OR 13,2, 95% CI 1,78~97.74; “Z1F ' OR
3| HEA (Tables 3, 4) E3f vttt 128 v 19.8, 95% CI 2.29~171.02).
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Table 1. Maternal characteristics and complications
. . Age BMI  IVF-ET Nulliparity = Length of Gestational PIH GDM
Weight gain n 2 ; . .
(yr) (kg/m”) (%) (%) gestation (wk) weight gain (kg) (%) (%)
BMI less than 18.5 kg/m2 (n=19)
Less than IOM recommendation 5 30.4+1.7 17.841.2 40.0 60.0 36.3£2.5 15.1+£3.0 0 0
IOM recommendation 10 315432 17.6£1.4 50.0 70.0 36.7+2.1 21.2+1.6 100 O
(17~25 kg)
More than IOM recommendation 4 33.6£3.0 17.9+0.6 75.0 75.0 37.2+14 28.8+2.8 25 25
BMI 18.5~24.9 kg/m® (n=129)
Less than IOM recommendation 14 31.0+4.2 21.8+1.5 57.1 50.0 37.0£2.2 14.8£3.1 7.1 71
IOM recommendation 104 32.8+3.6 21.3x1.8 65.4 56.7 36.3+2.2 20.2+1.6 8.7 4.8
(17~25 kg)
More than IOM recommendation 11 33.4+3.7 22.1+1.6 63.6 63.6 37.1£1.5 28.9£3.9 182 9.1
BMI 25.0~29.9 kg/m® (n=37)
Less than IOM recommendation 8 33.6+£3.2 27.5+1.6 50.0 62.5 36.8+2.4 10.4+3.0 0 0
IOM recommendation 24 329434 274+1.8 66.7 66.7 36.7.x1.9 18.6£1.9 125 83
(14~23 kg)
More than IOM recommendation 5 34.4+4.0 26.8t17 60.0 80.0 36.5+2.0 25.3+1.8 40.0 40.0
BMI more than 30.0 kg/m2 (n=13)
Less than IOM recommendation 4 31.7£3.2 32.6+3.0 75.0 75.0 36.4£2.8 9.840.9 0 250
IOM recommendation 5 324442 31.2+£19 80 60.0 36.8+1.8 16.4+1.5 40.0 40.0
(11~19 kg)
More than IOM recommendation 4 33.2+£2.6 32.9+1.7 50.0 50.0 36.242.8 21.9+1.6 50.0 50.0

IOM: Institute of Medicine, BMI: body mass index, PIH: pregnancy induced hypertension, GDM: gestational diabetes mellitus.
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Table 2. Neonatal outcomes based on maternal prepregnancy body mass index (BMI) categories

Weight gain n Birth weight (g) Apgar 1 min Apgar 5 min SGA (%) LGA (%) NICU (%)
BMI less than 18.5 kg/m® (n=38)

Less than IOM recommendation 10 2,379.0+289.4 6.7+0.5 7.7£0.6 30.0 0.0 40.0
IOM recommendation (17~25 kg) 20 2,496.0+389.2 6.5+1.8 8.1£1.3 35.0 0.0 40.0
More than IOM recommendation 8 2,596.3+325.7 6.7+0.5 7.8£0.9 25.0 12.5 25.0
BMI 18.5~24.9 kg/m’ (n=258)

Less than IOM recommendation 28 2,339.4+324.6 6.7+1.4 8.0+0.9 21.4 0.0 46.4
IOM recommendation (17~25 kg) 208  2,580.6+708.2 6.9£+1.6 8.1£1.2 18.8 3.9 32.6
More than IOM recommendation 22 2,651.3+430.3 6.6+1.4 7.9+1.3 18.2 4.5 22.7
BMI 25.0~29.9 kg/m®> (n=74)

Less than IOM recommendation 16 2,520.0+584.2 6.8+1.6 7.9+1.4 18.8 0.0 18.8
IOM recommendation (14~23 kg) 48 2,633.0+424.5 7.0+1.3 8.1+1.3 16.7 4.2 16.7
More than IOM recommendation 10 2,489.6+478.3 7.0+£1.0 8.0+1.1 20.0 10.0 20.0
BMI more than 30.0 kg/m® (n=26)

Less than IOM recommendation 8 2,635.3+417.6 6.2+0.9 7.2+0.9 25.0 0.0 25.0
IOM recommendation (11~19 kg) 10 2,642.9+£330.4 6.1+£0.8 7.1£0.8 10.0 10.0 10.0
More than IOM recommendation 8 2,875.6+462.3 5.94+0.8 6.9+0.9 12.5 12.5 25.0

SGA: small for gestational age, LGA: large for gestational age, NICU: neonatal intensive care unit.

Table 3. Multiple linear regression analysis of neonatal outcomes

Birth weight (g) Apgar 1 min Apgar 5 min

Weight gai ;
cight gan Coefficient (standard error)

BMI less than 18.5 kg/m2 (n=38)

Less than IOM recommendation -201.6 (40.5)" -0.21 (0.09) -0.42 (0.16)°
IOM recommendation (17~25 kg) -84.6 (26.3) -0.44 (0.16) -0.01 (0.12)
More than IOM recommendation 15.7 (5.9) -0.20 (0.10) -0.32 (0.19)
BMI 18.5~24.9 kg/m’ (n=258)
Less than IOM recommendation 2412 (66.5)" -0.21 (0.19) 0.24 (0.39)"
IOM recommendation (17~25 kg) Reference Reference Reference
More than IOM recommendation 70.7 (24.8)* -0.31 (0.18) -0.21 (0.19)
BMI 25.0~29.9 kg/m® (n=74)
Less than IOM recommendation -60.6 (34.1)* -0.10 (0.21) -0.21 (0.16)
IOM recommendation (14~23 kg) 52.4 (28.2) 0.10 (0.16) -0.01 (0.12)
More than IOM recommendation 91.0 (38.3)* 0.11 (0.37) -0.11 (0.37)
BMI more than 30.0 kg/m2 (n=26)
Less than IOM recommendation 54.7 (26.7) -0.71 (0.57) -0.91 (0.29)*
IOM recommendation (11~19 kg) 62.3 (19.8) -0.81 (0.46) -0.81 (0.63)
More than IOM recommendation 295.0 (90.6)" -1.01 (0.67) -1.21 (0.70)
" P<0.05.
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Table 4. Multivariate logistic regression of maternal and neonatal outcomes

Weight gain SGA LGA NICU PIH GDM
Adjusted odds ratio (95% Confidence Interval)

BMI less than 18.5 kg/m2

Less than IOM recommendation 6.5 0.00 2.06 2.64 0.00
(1.75~24.14) (0.00) (0.58~7.35) (0.27~26.20) (0.00)

IOM recommendation (17~25 kg) 3.55" 0.00 2.06 1.17 0.00
(1.37~9.14) (0.00) (0.82~5.18) (0.13~10.34) (0.00)

More than IOM recommendation 1.44 3.57 1.24 0.00 4.95
(0.28~7.43) (0.39~32.60) (0.29~5.32) (0.00) (0.46~52.86)

BMI 18.5~24.9 kg/m’

Less than IOM recommendation 1.18 0.00 1.78 0.81 1.52
(0.45~3.11) (0.00) (0.80~3.96) (0.10~6.94) (0.16~14.07)

IOM recommendation (17~25 kg) Reference Reference Reference Reference Reference

More than IOM recommendation 0.96 1.19 0.47 2.35 1.98
(0.31~3.01) (0.14~9.99) (0.47~1.29) (0.44~12.56) (0.21~18.66)

BMI 25.0~29.9 kg/m’

Less than IOM recommendation 337 0.00 0.94 0.00 0.00
(1.18~9.61) (0.00) (0.31~2.80) (0.00) (0.00)

IOM recommendation (14~23 kg) 1.14 2.27 0.69 1.51 1.8
(0.52~2.48) (0.66~7.88) (0.34~1.40) (0.38~6.05) (0.33~9.89)

More than IOM recommendation 1.86 6.25° 0.88 7.04° 13.2°
(0.46~7.50) (1.14~34.32) (0.22~3.52) (1.04~47.78) (1.78~97.74)

BMI more than 30.0 kg/m2

Less than IOM recommendation 2.6 0.00 1.24 0.00 6.6
(0.60~11.34) (0.00) (0.29~5.32) (0.00) (0.58~75.34)

IOM recommendation (11~19 kg) 1.08 6.25° 0.88 7.04° 132"
(0.22~5.30) (1.14~34.32) (0.22~3.52) (1.04~47.78) (1.78~97.74)

More than IOM recommendation 0.62 8.33" 1.24 10.56" 19.8"
(0.07~5.18) (1.45~47.93) (0.29~5.32) (1.32~84.14) (2.29~171.02)

SGA: small for gestational age, LGA: large for gestational age, NICU: neonatal intensive care unit, PIH: pregnancy induced
hypertension, GDM: gestational diabetes mellitus.

" P<0.05
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