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Table S4. Sensitivity analysis between GWG and risk of adverse birth outcomes in pregnant women <35 years of age.
	Table S1. Optimal range of GWG for pregnant women with twin pregnancies

	Pre-pregnancy BMI (kg/m2)
	Interquartile range (P25-P75) method a
	
	IOM criteria b

	
	Insufficient GWG (kg)
	Adequate GWG (kg)
	Excessive GWG (kg)
	
	Insufficient GWG (kg)
	Adequate 
GWG (kg)
	Excessive 
GWG (kg)

	＜18.5
	＜15.0
	15.0-22.0
	＞22.0
	
	＜16.8
	16.8-24.5
	＞24.5

	18.5~23.9
	＜14.0
	14.0-21.0
	＞21.0
	
	＜16.8
	16.8-24.5
	＞24.5

	24.0~27.9
	＜12.2
	12.2-20.0
	＞20.0
	
	＜14.1
	14.1-22.7
	＞22.7

	≥28.0
	＜10.0
	10.0-17.0
	＞17.0
	
	＜11.4
	11.4-19.1
	＞19.1

	[bookmark: _Hlk97736085]Abbreviation: BMI, body mass index; GWG, gestational weight gain; IOM, Institute of Medicine.
a GWG was categorized according to the interquartile range (P25-P75) method.
b GWG was categorized according to the IOM criteria in 2009.




	Table S2. Sensitivity analysis between GWG according to WHO BMI classification criteria and risk of adverse birth outcomes (n=1,029).

	[bookmark: OLE_LINK5]
	IOM criteria a

	
	Crude model b
	Model I c
	Model II d

	PTB
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	1.84 (1.41, 2.41)
	1.84 (1.41, 2.41)
	1.79 (1.36, 2.35)

	Excessive GWG
	1.21 (0.81, 1.81)
	1.19 (0.80, 1.79)
	1.19 (0.78, 1.80)

	LBW
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	2.15 (1.64, 2.82)
	2.20 (1.67, 2.89)
	1.67 (1.21, 2.30)

	Excessive GWG
	0.70 (0.47, 1.04)
	0.70 (0.47, 1.04)
	0.55 (0.34, 0.88)

	SGA
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	1.54 (1.04, 2.28)
	1.57 (1.06, 2.33)
	1.49 (0.99, 2.25)

	Excessive GWG
	0.50 (0.22, 1.13)
	0.50 (0.22, 1.14)
	0.47 (0.21, 1.08)

	Abbreviations: ART, assisted reproductive technologies; BMI, body mass index; GWG, gestational weight gain; IOM, Institute of Medicine; LBW, low birth weight; PTB, preterm birth; SGA, small for gestational age; WHO, World Health Organization.
a GWG was categorized according to the IOM criteria in 2009.
b Crude model: adjusted for none.
c Model I: adjusted for maternal age, pre-pregnancy BMI, and primiparity; 
d Model II: adjusted for maternal age, pre-pregnancy BMI, primiparity, chorionicity, ART, infant sex, and gestational age at delivery.


[bookmark: _Hlk100953534]

	Table S3. Sensitivity analysis between GWG and risk of adverse birth outcomes in primiparous women (n=666).

	
	Interquartile range (P25-P75) method a
	
	IOM criteria b

	
	Crude model c
	Model I d
	Model II e
	
	Crude model c
	Model I d
	Model II e

	PTB
	
	
	
	
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	2.27 (1.55, 3.33)
	2.33 (1.58, 3.42)
	2.33 (1.57, 3.45)
	
	1.90 (1.36, 2.66)
	1.99 (1.41, 2.79)
	1.93 (1.37, 2.72)

	Excessive GWG
	1.02 (0.68, 1.53)
	1.00 (0.67, 1.49)
	1.01 (0.67, 1.53)
	
	1.21 (0.74, 1.98)
	1.16 (0.70, 1.90)
	1.12 (0.68, 1.87)

	LBW
	
	
	
	
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	2.84 (1.84, 4.38)
	2.85 (1.84, 4.41)
	2.18 (1.30, 3.67)
	
	2.65 (1.87, 3.76)
	2.67 (1.87, 3.81)
	1.99 (1.31, 3.00)

	Excessive GWG
	0.68 (0.46, 1.01)
	0.66 (0.44, 0.97)
	0.56 (0.36, 0.89)
	
	0.71 (0.44, 1.14)
	0.67 (0.41, 1.08)
	0.50 (0.28, 0.89)

	SGA
	
	
	
	
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	1.70 (1.02, 2.80)
	1.68 (1.01, 2.78)
	1.78 (1.04, 3.05)
	
	1.57 (0.98, 2.50)
	1.51 (0.94, 2.42)
	1.57 (0.96, 2.57)

	Excessive GWG
	0.57 (0.29, 1.14)
	0.57 (0.28, 1.13)
	0.54 (0.27, 1.09)
	
	0.46 (0.18, 1.21)
	0.45 (0.17, 1.19)
	0.42 (0.16, 1.11)

	Abbreviations: ART, assisted reproductive technologies; BMI, body mass index; GWG, gestational weight gain; IOM, Institute of Medicine; LBW, low birth weight; PTB, preterm birth; SGA, small for gestational age.
a GWG was categorized according to the interquartile range (P25-P75) method.
b GWG was categorized according to the IOM criteria in 2009.
c Crude model: adjusted for none.
d Model I: adjusted for maternal age and pre-pregnancy BMI; 
e Model II: adjusted for maternal age, pre-pregnancy BMI, chorionicity, ART, infant sex, and gestational age at delivery.



	Table S4. Sensitivity analysis between GWG and risk of adverse birth outcomes in pregnant women <35 years of age (n=806).

	
	Interquartile range (P25-P75) method a
	
	IOM criteria b

	
	Crude model c
	Model I d
	Model II e
	
	Crude model c
	Model I d
	Model II e

	PTB
	
	
	
	
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	2.23 (1.56, 3.17)
	2.30 (1.60, 3.32)
	2.24 (1.54, 3.25)
	
	1.97 (1.45, 2.68)
	2.06 (1.51, 2.83)
	1.96 (1.42, 2.70)

	Excessive GWG
	0.97 (0.68, 1.40)
	0.93 (0.64, 1.35)
	0.95 (0.65, 1.38)
	
	1.31 (0.84, 2.04)
	1.24 (0.78, 1.95)
	1.23 (0.77, 1.96)

	LBW
	
	
	
	
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	2.80 (1.89, 4.14)
	3.31 (2.19, 5.00)
	2.61 (1.60, 4.25)
	
	2.21 (1.61, 3.02)
	2.47 (1.78, 3.42)
	1.81 (1.23, 2.65)

	Excessive GWG
	0.73 (0.52, 1.03)
	0.71 (0.50, 1.02)
	0.61 (0.40, 0.93)
	
	0.73 (0.48, 1.13)
	0.74 (0.47, 1.15)
	0.54 (0.32, 0.91)

	SGA
	
	
	
	
	
	
	

	Adequate GWG
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Insufficient GWG
	1.48 (0.92, 2.39)
	1.54 (0.94, 2.53)
	1.70 (1.01, 2.87)
	
	1.32 (0.85, 2.04)
	1.35 (0.86, 2.11)
	1.33 (0.83, 2.13)

	Excessive GWG
	0.41 (0.20, 0.81)
	0.41 (0.20, 0.82)
	0.41 (0.20, 0.84)
	
	0.38 (0.15, 0.97)
	0.38 (0.15, 0.99)
	0.35 (0.13, 0.93)

	Abbreviations: ART, assisted reproductive technologies; BMI, body mass index; GWG, gestational weight gain; IOM, Institute of Medicine; LBW, low birth weight; PTB, preterm birth; SGA, small for gestational age.
a GWG was categorized according to the interquartile range (P25-P75) method.
b GWG was categorized according to the IOM criteria in 2009.
c Crude model: adjusted for none.
d Model I: adjusted for maternal age, pre-pregnancy BMI, and primiparity; 
e Model II: adjusted for maternal age, pre-pregnancy BMI, primiparity, chorionicity, ART, infant sex, and gestational age at delivery.



