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The study included cases of dichorionic diamniotic twin pregnancy registered
in the Japan Society of Obstetrics and Gynecology Successive Pregnancy Birth Registry System

between 2013 and 2017. We analyzed data for cases wherein both babies were appropriate for
gestational age and delivered at term. Cases were classified into four groups based on the
pre-pregnancy BMI: underweight (BMI <18.5 kg/m2), normal weight (18.5-< 25.0 kg/m2), overweight (25.
0-30.0 kg/m2), and obese (BMI>30.0 kg/m2) and we calculated the 25th-75th percentile range for GWG
for the cases. The GWG ranges were 11.5-16.5 kg, 10.3-16.0 kg, 6.9-14.7 kg, and 2.2-11.7 kg in the
underweight, normal weight, overweight, and obese groups, respectively. Thus, in the current study,
the optimal GWG during twin pregnancy was lower than that specified by the IOM criteria. Factoring
this in maternal management may improve the outcomes of twin pregnancies in Japan.
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The cases registered as twin babies

N=70,257 Chorionicity and amnionicity
Monochorinic monoamniotic N=437
Monochorionic diamniotic N=25,230
Unknown N=1,097

Dichorionic diamniotic
(DD) twins N=43,493

Exclusion criteria
Maternal height N=3.458
Maternal weight N=6,774
Stillbirth N=350

Inclusion criteria met N=25.658 [ Birthweight N=29
l Chronic hypertension N=213
Maternal cases Diabetes mellitus N=129
met the inclusion criteria Gestational hypertension N=3,291
N=12.829 Gestational diabetes mellitus N=1,834

Insufficient data N=1,757

Delivered before 34 weeks of gestation

Cases delivered on or after N=1,328
34 weeks of gestation
N=11,501 .
I One or both babies were not AGA
+ N=4,855
Both babies were AGA
N=6,646

Fig 1. Flowchart depicting the extraction of the eligible cases from the JSOG database. Each newborn is registered
in the perinatal JSOG database. A total of 70,257 newborns were registered as twins. Of these, 25,658 newborn cases
met the inclusion criteria and were included. We selected the cases wherein both babies were AGA and delivered on or
after 34 weeks of gestation; accordingly, a total of 6,646 women with DD twin pregnancy were included.

Obata S, et al. Weiaht gain durina twin preanancy with favorable preanancy outcomes in
Japan: A retrospective investigation for new criteria based on perinatal registry data. PLoS
One. 2021,;16:e0253596.
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Fig 2. Flow chart of the cases included in the present study. Underweight (BMI < 18.5 kg/m”), normal weight (18.5

kg/m* < BMI < 25.0 kg/m?), overweight (25.0 kg/m? < BMI < 30.0 kg/m? obese (BMI > 30.0 kg/m?). The number of

cases refers to the number of women who delivered the twins. BMI: Body mass index.
Obata S. et al. Weiaht aain durina twin preanancy with favorable preanancy outcomes in
Japan: A retrospective investigation for new criteria based on perinatal registry data. PLoS

One. 2021:16:€0253596.
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Table 1. Maternal background characteristics and pregnancy outcomes for cases in which both twins were classified as appropriate for gestational age.

Underweight (N=545) | Normal weight (N=2,991) | Overweight (N=307) Obese (N =93) P Value

Age (Year) 33 (20-51) 33 (14-53) 32 (17-46) 33 (25-45) 0.067
Primipara 344 (63.1) 1,624 (54.3) 167 (54.4) 44 (47.3) < .001
Height (cm) 161 (145-175) 160 (143-178) 159 (147-180) 158 (148-172) < .001
Pre-pregnancy body weight (kg) 46.0 (35.3-55.4) 53.0(41.0-75.0) 67.0(55.0-91.9) 81.0 (68.0-110.0) < .001
Body weight at delivery (kg) 60.0 (37.4-81.2) 66.2 (39.9-101.4) 77.8 (43.0-105.8) 89.6 (58.6-111.6) < .001
Adequate GWG based on the IOM criteria N/A 553(18.5) 79 (25.7) 20 (21.5) < .001
Insufficient GWG based on the IOM criteria N/A 2414 (80.7) 222 (72.3) 68 (73.1)

Excessive GWG based on the IOM criteria N/A 24(0.8) 6(2.0) 5(5.4)

Gestational age at delivery (weeks) 37.3 (37.0-39.6) 37.3(37.0-40.4) 37.4(37.0-40.3) 37.3 (37.0-38.7) 0.622
Average birthweight for both twins (g) 2,553 (2,180-3,230) 2,575 (2,179-3,293) 2,638 (2,219-3,179) 2,645 (2,290-3,018) < .001

Data are presented as numbers (percentage) or medians (range).

Underweight (BMI <18.5 kg/m®), normal weight (185 kg/m* < BMI < 25.0 kg/m®), overweight (25.0 kg/m” < BMI < 30.0 kg/m’, and obese (BMI > 30.0 kg/m?).
AGA: Appropriate for gestational age; IOM: Institute of Medicine; GWG: Gestational weight gain; BMI: Body mass index.
The IOM criteria do not specify the optimal GWG for the underweight group.

Obata S, et al. Weiaht gain durina twin preanancy with favorable preanancy outcomes in
Japan: A retrospective investigation for new criteria based on perinatal registry data. PLoS

One. 2021:16:€0253596.
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Table2. Gestational weight gain among the cases with both babies appropriate for gestational age.

Underweight Normal weight Overweight Obese P-Value
GWG among the cases with favorable outcomes (kg) 14.0 (11.5-16.5) 13.0 (10.3-16.0) 10.5(6.9-14.7) 6.2(2.2-11.7) < .001
GWG among the cases delivered on or after 34 weeks of gestation (kg) 13.0 (10.4-15.7) 12.4 (9.6-15.2) 10.1(6.7-14.0) 6.0 (1.2-104) < 001
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Data are presented as median (25™-75™ percentile).
Underweight (BMI < 18.5 kglml). normal weight (18.5 lv&g/m2 <BMI < 25.0 kg,lmz). overweight (25.0 kg/m2 < BMI < 30.0 kglm:, and obese (BMI > 30.0 kg/mzl

BMI: Body mass index.
A favorable outcome was defined as delivery after 36 weeks of gestation and both twins appropriate for gestational age.

Obata S, et al. Weiaht gain durina twin preanancy with favorable preanancy outcomes in
Japan: A retrospective investigation for new criteria based on perinatal registry data. PLoS
One. 2021;16:e0253596.
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