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Table 1 Major characteristics of subjects for twins and triplets
Twin Triplet

Maternal age of delivery

Mean+SD 28.44:29.7 29.1+2.86
Parity

0 980(68.2) 178(78.4)

=1 452(31.5) 49(21.6)

Unknown 4( 0.3) —
Toxemia of pregnancy

No 528(36.8) 80(35.2)

Yes 903(62.9) 147(64.8)

Unknown 5( 0.3) -
Gestational week at delivery

<32 73( 5.1) 39(17.2)

32-35 220(15.3) 118(52.0)

=36 1,136(79.1) 70(30.8)

Unknown 7( 0.5) —_ —

Mean+SD 36.7£2.45 33.9+2.66

Range 2542 25-39
Mean birthweight

Mean+SD 2,355.9+427.3 1,800.0+379.5

Range 761.0-3,658.0 695.3-2,792.0
Combined birthweight

Mean-+SD 4,711.8::854.7 5,390.9::1,138.6

Range 1,522.0-7,316.0 2,086.0-8,376.0
No.of babies weighted under 1,500 g in the set

0 822(57.2) 147(64.8)

lor? 60( 4.2) 44(18.5)

3 — — 28(12.3)

Unknown 554(38.6) 10( 4.4)
No. of intrapartum asphxia in the set

0 1,286(89.6) 204(89.9)

lor2 147(10.2) 13( 5.7)

3 — - 9( 4.0)

Unknown 3( 0.2) 1(0.4)
Infertility treatment

Yes 197(13.7) 104(45.8)

No 564(39.3) 28(12.3)

Unknown 675(47.0) 95(41.9)
Mode of delivery

Caesarean section 619(43.1) 197(86.8)

Vaglnal delivery 784(54.6) 27(11.9)

Caesarean section after vaginal delivery 25( 1.7) 2( 0.9)

Unknown 8( 0.6) 1( 0.4)
No. of handicaps in the set

0 1,275(88.8) 178(78.4)

lor2 106( 7.4) 39(17.2)

3 — 3( 1.3)

Unknown 55( 3.8) 7( 3.1
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Table 2 Maternal characteristics and perinatal outcome of twins for each body mass index category
Body Mass Index Category
<19.8 19.85a=26.0 26.0<
n=486 n=671 n=>52
Parity
Mean+SD 1.8310.46 1.32+0.47 1.31+0.47
Toxemia of pregnancy”
No 301(62.3) 430(64.2) 25(48.1)
Yes 182(37.7) 240(35.8) 27(51.9)
Gestational week at delivery
Mean+SD 36.84:2.29 36.7%x2.61 36.8+2.07
Mean birthweight!)
Mean=+SD 2,317.4+395.4 2,373.31£466.7 2,481.3+402.6
Combined birthweight?)
Mean+8D 4,634.8::790.8 4,746.5+933.4 4,962.5::805.2

No. of babies weighted under 1,500 g? in the pair
0
lor2
No. of intrapartum asphxia in the pair?
o .
lor2
Preterm rupture of membrane!)
No
Yes
Mode of delivery
Caesarean section
Vaginal delivery
Caesarean section after vaginal
No. of handicap in the pair?
0
1lor2
Maternal weight gain in pregnancy
Mean—+SD

280(92.1) 369(92.7) 33(97.1)
24( 7.9) 29( 7.3) 1( 2.9)
432(89.1) 600(89.6) 49(94.2)
53(10.9) 70(10.4) 3( 5.8)
427(88.0) 575(85.8) 45(86.5)
58(12.0) 95(14.2) 7(13.5)
261(53.9) 370(55.6) 25(48.1)
214(44.2) 283 (42.5) 26(50.0)
9( 1.9) 13( 2.0) 1( 1.9)
438(93.2) 587(90.9) 48(96.0)
32( 6.8) 59( 9.1) 2( 4.0)
13.144.23 12,244,923 7.65,18%+*

1 excluding persons for whom information regarding toxemia of pregnancy, birthweight, intrapartum asphxia, preterm

rupture of membrane and handicap.
*** 5<0.001

W tERF T YIBAAY33.5+0.7158 & REA M4
LZ2F0hHR, BE (p<0.01) H¥EHK
P T o T T, ’

WF 1068 (7.4%) 13, 18P 1 AUEDR
A S OREENRRD DI, FORFIL, kR
B2 A, BEBEENIIA, BEEEN14A, 4
REEER 9 A, WHEE (RRMOER, B4l
%) M3BA, BEAEARERLELOMOBEENNTA
Tholee —J, ZOFTIL, 428 (18.5%) 1I©
Lt AL ED R EERRD Hh, TORR

VIR 221N, REEEEN 4 A, BEREEN
5N, WS (EREOERBE) KN4 A, Bk
NHHEREZDMMOBEER0ATH -1,

Table 2 1%, MPRIFIRIC BT 5 BHER L OVRD
Frior IEYRAT O BMI BERR B 547 Licd O TH
%o WERE, IEIRPEIE, SHBE, WERE
H, BUMRER, BRIERTE, 8 S0k, o
%, BIOEEROBERIE, EIERO BMI
FERECTHEREZRIRD A o, Lk
LU, IR AAESMEY, BMIEEME cF



608 a6k HARMGRE H85
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Table 3 Maternal characteristics and perinatal outcome of triplets for each body mass index category

Body Mass Index Category

<19.8 19.8=
n=85 n=114

Parity

Mean=+SD 1.2440.43 1.20:£0.40
Toxemia of pregnancy

No 58(68.2) 74(64.9)

Yes 27(31.8) 40(35.1)
Gestational week at delivery

Mean=®SD 33.5%£2.47 34.3+2.65%
Mean birthweight?)

Mean+SD 1,716.1+339.6 1,872.34397.7%*
Combined birthweight?

Mean=®SD 5,148.44+1,018.8 5,617.1+1,193.2%*
No. of babies weighted under 1,500 g” in the pair

0 44(55.0) 85(77.3) ***

-3 36(45.0) 25(22.7)
No. of intrapartum asphxia in the pair

0 75(88.2) 104(91.2)

-3 10(11.8) 10( 8.8)
Preterm rupture of membrane

No 75(88.2) 106(93.0)

Yes 10(11.8) 8( 7.0)
Mode of delivery

Caesarean section 77(90.6) 97(85.1)

Vaginaldelivery 7( 8.2) 17(14.9)

Caesarean section after vaginal 1( 1.2) 0( 0.0)
No. of handicap in the pair?

0 65(77.4) 92(84.4)

-3 19(22.6) 17(15.6)
Maternal weight gain in pregnancy

Mean=£8D 11.944.44 11.7:+45.32

U excluding persons for whom information regarding birthweight and handicap

¥ p<0.05, ** p<0.01, *¥** p<0.001
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Combined birthweight

Combined birthweight

2B, Fig. 213, MBIERC R0 5 5 1kERE
FEBEENE L =ZOF 1D h OAFHEARME
HEOBEALICLDTH D, FRERC T
b R RMAGEEINES A XY, =0oF 1

-8000

B46%% BARXEE HsE 609

Fig. 1 Maternal weight gain in pregnancy and combined birthweight of twins
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Fig.2 Maternal weight gain in pregnancy and combined birthweight of triplets
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Table 4 Toxemia of pregnancy,number of babies weighted under 1500 g, intrapartum asphxia, preterm rupture of
membrane, mode of delivery, and handicap by maternal weight gain in twin pregnancy

Maternal weight gain in pregnancy

<10.0 10.0=a2=12.0 12.0<
n=253 n=171 n=476
Toxemia of pregnancy?
No 176(69.6) 106(62.7) 263 (55.5) ***
Yes 77(30.4) 63(37.3) 211(44.5)
No. of babies weighted under 1,500 g! in the pair
0 132(88.6) 100(93.5) 281(96.2) *¥*
1or?2 17(11.4) 7( 6.5) 11( 3.8)
No. of intrapartum asphxia in the pair?
0 212(83.8) 159(95.0) 433(91.2)**
Lor2 41(16.2) 12( 7.0 42( 8.8)
Preterm rupture of membrane!)
No 207(81.8) 156(91.2) 418(88.0)*
Yes 46(18.2) 15( 8.8) 57(12.0)
Mode of delivery?
Caesarean section 121(48.0) 107(62.6) 264(55.8)*
Vaginal delivery 128(50.8) 62(36.3) 196 (41.4)
Caesarean section after vaginal 3( 1.2) 2( 1.2) 13( 2.7)
No. of handicap in the pair?
0 220(91.7) 157(94.6) 422(91.3)
1or?2 20( 8.3) 9( 5.4) 40( 8.7)

1

* p<0.05, ¥* p<0.01, *** p<0.001

B - R, Sk X OREEIRORERT
SR LI D TH B, FIRIEIRO S IERRAAE
BB D\ C ORI, RS O Rk E
WNBOREE LTHBVWHRTEK10kg DL E12
kg A & £ BIA0, T b b10 kg K, 10
kg DL E12kg LI, 12kg X DEOVWEDO SR
SELTHIT LT,

BB EEIR W 10 % BEEROFERI DT
L, SRR CEENE AR REZRIED L
Hicin iz, Uin L, ITIRPHEREORACRIUL,
SWRRHAGEEMBE CHE (p<0.001) /R
BRD b, SRR ERENEN12kg X D
BUOHCIERPEEN S D oo, i, BNRE
ROFBERNS, 2HREBEFEENECHR
(p<0.001) 7oZERMTED S, SERRFRHMAKER
BB 5310 kg A O BB/ INRIE A % W E
BRED BRI, BB R CHERAED L
, SIRFEHMAREIEINE A0 kg REFCHE

excluding persons for whom information regarding toxemia of pregnancy, birthweight, intrapartum asphxia, preterm
rupture of membrane, mode of delivery, and handicap.

(p<0.05) WHARARFEN <, 2>, 10kg Bl E
12 kg DANBRC IR RAFE 03 b A e s o T RIRR
ww, B - BB U b SRR RMA A E RN
BN Okg RSB AL (p<0.05) %<, 10
kg D12 kg ABRIC IR & D Tehs o 7o, DR
BALCI%, 10kg Bl E12 kg DIERCEEYIBANE
& (p<0.05) L&D T,

Table 5 vk, SIAIEIRI 3510 5 G RHA AR
HMERNC IR EE, SRR, BRIRRE,
B BEIBOK, Sk, B XOEERORERN
EHH LIchDTH S, MR R0 5 51k
RHEEEEMETCO\WTh, SRR & R0k
D3RG THH Ui, JRRKZE, Bl - BT
K, SRk, B X OEEROBAERIULS PR
FAEHINE CHRLERIFED bhith o7,
L L, SEIRAPTE O A RIS BRI AR E
BINECHEE (p<0.001) HERNFAEDLR,
12kg & W BEWHITRPEESHED bh N
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Table 5 Toxemia of pregnancy, number of babies weighted under
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1,500 g, intrapartum asphxia, preterm rupture

of membrane, mode of delivery, and handicap by maternal weight gain in triplet pregnancy

Maternal weight gain in pregnancy

<10.0 10.0=a=<12.0 12.0<
n=39 n=24 n=57
Toxemia of pregnancy”
No 32(82.1) 18(75.0) 31(54.4)*
Yes 7(17.9) 6(25.0) 26(45.6)
No. of babies weighted under 1,500 g? in the pair
0 21(55.8) 17(77.3) 47(82.5)*
1-3 17(44.7) 5(22.7) 10(17.5)
No. of intrapartum asphxia in the pair
0 36(92.3) 23(95.8) 51(89.5)
1-3 3( 1.7) 1( 4.2) 6(10.5)
Preterm rupture of membrane
No 39(100.0) 21(87.5) 49(86.0)
Yes 0( 0.0) 3(12.5) 8(14.0)
Mode of delivery
Caesarean section 35(89.7) 22(91.7) 49(86.0)
Vaginal delivery 4(10.3) 2( 8.3) 8(14.0)
No. of handicap in the pair?
0 31(79.5) 19(90.5) 46(82.1)
1-3 8(20.5) 2( 9.5) 10(17.9)

) excluding persons for whom information regarding birthweight and handicap.

* p<0.05

Table 6 Maternal weight gain in pregnancy, gestational week at delivery and birthweight for each body mass index
category in mothers of twins without toxemia of pregnancy and babies weighted under 1,500 g

Bady Mass Index Category

<19.8 19.85a=26.0 26.0<

n=152 n=220 n=16
Maternal weight gain in pregnacy? 12.4:43.97 12,0£3.97 6.2 54, 34%F*
Gestational week at delivery? 36.941.77 37.0%£1.97 36.91£2.24

Mean birthweigh?

2,382.2:£326.9

2,487.1+£384.9 2,438.0+429.5%

1 Mean®SD
** 5<0.05, ¥** p<0.001

S o to, BPNRBRORERIIC OV TS 5k
NRAGRERNETER (<0.01) ERIR
whh, SHERMEGERINED kg RIGFIT
BNRBRS S S FE LTI,
LLEosknt, B - BIRERERITICE T
SRR A AR TS N B & BEHE AR B TR
B X OB NRBURN B b e R R e R
=D DI AAEREINE Y, Fiicie BMI R

B2 i H Lz, Table 6 lomd 2 &<, WiB
IEIRIC 3\ CHEIRFPEAE 36 X O/ NARBE S % b
Riehs o e oS R EHEERME L, BMI
AR TERE (p<0.01) ERNRDLH, B
W OSBR RHA A ER IR, el L%
BRI HAD I otz, ThicR L, WF1AD
fo b o HAERMAE L, LRINEETR X OIER
P HEE (p<0.05) DT,
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Table 7 Maternal weight gain in pregnancy, gestational week at delivery, and birthweight for each body mass index
category in mothers of triplets without toxemia of pregnancy and babies weighted under 1,500 g

Body Mass Index Category

<19.8 19.8=
n=30 n=51
Maternal weight gain in pregnancy?! 11.8+4.89 12.245.77
Gestational week at delivery? 34.6x1.77 35.2%+1.59

Mean birthweight?

1,874.7+215.8 2,069.6£301,5%*

0 Mean+SD
** p<0.01

—7j, Table 7 @R+ &<, MBEREC B
THEYRPHIE S L ORBNRBES R b I ih o 1z
F O YRFRHAEERINE T BMI BEREcHE
BRERIRED LR, o, L LEhs, =0
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B ~ERE (p<0.01) B w7,

vV * 2
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R EIBIREIRD Bk ot b OO0, [EiFEd
BEE, BUNRBUR, BRIRINZE, 3 X OVET - B
KEGBEIRD BN, SHRHEAEENES
FETLHZ LT, ChooRELTFHTEL &

DR S e, —JF, FBIER ClERhEE S
L ORRNRBR & BI#ERD bh, FIRIEIRE & [
R R AR B BT 5 bt b
IEYRAPRIE S X OB NRRRORAE S FECcX 5
ZEBHBMETR ST,

BIGEIRIC 3\ T, JEURAT O ks o RIS E @
B BHHE T EL R A E BB B T ds
212 =, BBBIERITEAR S DT, ITIRRT
DK & S ERRAGEENE & OBIHEIED b
N oTeb DD, SHELICERAREL LT
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OPTIMAL MATERNAL WEIGHT GAIN IN TWIN
AND TRIPLET PREGNANCY

Yoshie YOxOoYaAMA*, Tadahiko SHIMIZU?*

Key words: Twin pregnancy, Triplet pregnancy, Maternal weight gain, Birthweight, BMI

Our purpose was to evaluate the association between maternal weight gain patterns and
pregravid body mass index (BMI), toxemia of pregnancy, birthweight, intrartum asphyxia, preterm rup-
ture of membrane, mode of delivery and handicaps, and to make specific recommendations for maternal
weight gain in twin and triplet pregnacy. The subjects were 1,436 mothers of twins and 227 mothers of
triplets aged from 20 to 34. The following results were obtained.

1) In twin pregnancies, maternal weight gain was significantly lower in overweight women
than in under- and normal-weight women. In triplet pregnancies, there was no significant difference in
maternal weight gain by BMI. However, gestational week at delivery and birthweight was significantly
lower in underweight women than in the normal weight women. The number of babies weighting under
1,500 g was significantly higher in underweight women than in the normal weight women.

2) In twin pregnancies, the risk of toxemia of pregnancy, baby weighting under 1,500 g, in-
trapartum asphyxia and preterm rupture of membrane was significantly associated with maternal weight
gain. Moreover, in triplet pregnancies, toxemia of pregnancy and baby weighing under 1,500 g was sig-
nificantly associated with maternal weight gain.

3) Intwin pregnancies, the mean maternal weight gain in mothers without toxemia of pregnan-
cy, and with baby weighting at least 1,500 g, was 6.2 kg at 36-37 weeks of delivery in overweight women,
12.0 kg at 37 weeks in normal women, and 12.4 kg at 36-37 weeks in the underweight women. The approx-
imate birthweight of twins in those mothers was from 2,300 to 2,500 g. Moreover, in triplet pregnancies,
the mean maternal weight gain in mothers without toxemia of pregnancy, and with baby weighting at least
1,500 g, was 12.2 kg at 35 weeks of delivery in normal weight women and 11.8 kg at 34-35 weeks in under-
weight women. The approximate birthweight of triplets in those mothers was from 1,800 to 2,100 g.

* Shiga University of Medical Science
2*¥ Kinki University School of Medicine
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