		
		
Supplementary Tables
Table S1. Characteristics of the Study Population in different study centers.
	Variable, n (%) or mean (SD)
	Total
	Underweight
	Normal weight
	Overweight
	Obese
	P value

	Taicang population
	
	
	
	
	
	

	Number of participants
	337
	31
	200
	81
	25
	

	Maternal characteristics

	  Maternal age, year
	28.74 (4.51)
	27.58 (4.76)
	28.56 (4.44)
	29.49 (4.42)
	29.12 (4.87)
	0.336

	  Delivery gestational age, week
	35.89 (1.42)
	35.87 (1.39)
	35.91 (1.29)
	35.88 (1.74)
	35.85 (1.36)
	0.989

	  Nulliparity, n (%)
	215 (63.80%)
	24 (77.42%)
	127 (63.50%)
	49 (60.49%)
	15 (60.00%)
	0.386

	  Chorionicity, n (%)       
	
	
	
	
	
	0.067

	   Dichorionic
	235 (69.73%)
	15 (48.39%)
	138 (69.00%)
	60 (74.07%)
	22 (88.00%)
	

	   Monochorionic
	42 (12.46%)
	6 (19.35%)
	26 (13.00%)
	9 (11.11%)
	1 (4.00%)
	

	   Unknown
	60 (17.80%)
	10 (32.26%)
	36 (18.00%)
	12 (14.81%)
	2 (8.00%)
	

	  Pre-pregnancy BMI, kg/m2
	21.88 (3.39)
	17.66 (0.66)
	21.14 (1.54)
	25.61 (1.06)
	30.56 (2.72)
	<0.001

	  Use of ART, n (%)
	116 (34.42%)
	6 (19.35%)
	68 (34.00%)
	33 (40.74%)
	9 (36.00%)
	0.204

	  Pregestational diabetes, n (%)
	2 (0.59%)
	0 (0.00%)
	2 (1.00%)
	0 (0.00%)
	0 (0.00%)
	0.713

	  Chronic hypertension, n (%)
	7 (2.08%)
	0 (0.00%)
	4 (2.00%)
	3 (3.70%)
	0 (0.00%)
	0.523

	  HDP, n (%)
	54 (16.02%)
	4 (12.90%)
	25 (12.50%)
	19 (23.46%)
	6 (24.00%)
	0.087

	  GDM, n (%)
	91 (27.00%)
	6 (19.35%)
	45 (22.50%)
	31 (38.27%)
	9 (36.00%)
	0.027

	  Cesarean delivery, n (%) 
	315 (93.47%)
	29 (93.55%)
	183 (91.50%)
	78 (96.30%)
	25 (100.00%)
	0.253

	Neonatal characteristics
	
	
	
	
	
	

	  Newborn weight, g
	2432.27 (400.52)
	2259.03 (403.23)
	2435.38 (365.33)
	2462.53 (457.97)
	2524.20 (418.63)
	0.002

	  Sex combination, n (%)
	
	
	
	
	
	0.747

	   Female/Female
	113 (33.53%)
	12 (38.71%)
	67 (33.50%)
	28 (34.57%)
	6 (24.00%)
	

	   Male/Male
	114 (33.83%)
	12 (38.71%)
	63 (31.50%)
	29 (35.80%)
	10 (40.00%)
	

	   Male/Female
	110 (32.64%)
	7 (22.58%)
	70 (35.00%)
	24 (29.63%)
	9 (36.00%)
	

	  PTD(<37week), n (%)
	259 (76.85%)
	27 (87.10%)
	154 (77.00%)
	59 (72.84%)
	19 (76.00%)
	0.462

	  PTD(<34week), n (%)
	28 (8.31%)
	2 (6.45%)
	17 (8.50%)
	6 (7.41%)
	3 (12.00%)
	0.877

	  SGA, n (%)
	19 (5.64%)
	3 (9.68%)
	12 (6.00%)
	4 (4.94%)
	0 (0.00%)
	0.463

	  LGA, n (%)
	28 (8.31%)
	0 (0.00%)
	17 (8.50%)
	7 (8.64%)
	4 (16.00%)
	0.189

	  1-min Apgar score
	9.70 (0.96)
	9.61 (1.36)
	9.77 (0.63)
	9.53 (1.44)
	9.80 (0.40)
	0.045

	  5-min Apgar score
	9.83 (0.85)
	9.71 (1.37)
	9.88 (0.60)
	9.73 (1.16)
	9.92 (0.27)
	0.126

	Wuhan population
	
	
	
	
	
	

	Number of participants
	333
	41
	219
	62
	11
	

	Maternal characteristics
	
	
	
	
	
	

	  Maternal age, year
	30.64 (3.73)
	29.83 (3.85)
	30.45 (3.73)
	31.73 (3.50)
	31.45 (3.56)
	0.039

	  Delivery gestational age, week
	35.62 (1.74)
	35.70 (1.39)
	35.64 (1.83)
	35.43 (1.64)
	35.78 (1.88)
	0.810

	  Nulliparity, n (%)
	266 (79.88%)
	31 (75.61%)
	184 (84.02%)
	42 (67.74%)
	9 (81.82%)
	0.047

	  Chorionicity, n (%)       
	
	
	
	
	
	0.015

	   Dichorionic
	231 (69.37%)
	24 (58.54%)
	156 (71.23%)
	43 (69.35%)
	8 (72.73%)
	

	   Monochorionic
	77 (23.12%)
	16 (39.02%)
	48 (21.92%)
	13 (20.97%)
	0 (0.00%)
	

	   Unknown
	25 (7.51%)
	1 (2.44%)
	15 (6.85%)
	6 (9.68%)
	3 (27.27%)
	

	  Pre-pregnancy BMI, kg/m2
	21.79 (3.05)
	17.62 (0.65)
	21.09 (1.48)
	25.51 (1.19)
	30.28 (1.66)
	<0.001

	  Use of ART, n (%)
	140 (0.00%)
	8 (0.00%)
	96 (0.00%)
	32 (0.00%)
	4 (0.00%)
	0.010

	  Pregestational diabetes, n (%)
	0.00 (0.00)
	0.00 (0.00)
	0.00 (0.00)
	0.00 (0.00)
	0.00 (0.00)
	

	  Chronic hypertension, n (%)
	40 (12.01%)
	5 (12.20%)
	21 (9.59%)
	12 (19.35%)
	2 (18.18%)
	0.189

	  HDP, n (%)
	60 (18.02%)
	6 (14.63%)
	35 (15.98%)
	15 (24.19%)
	4 (36.36%)
	0.169

	  GDM, n (%)
	92 (27.63%)
	5 (12.20%)
	57 (26.03%)
	26 (41.94%)
	4 (36.36%)
	0.008

	  Cesarean delivery, n (%) 
	331 (99.40%)
	41 (100.00%)
	218 (99.54%)
	62 (100.00%)
	10 (90.91%)
	0.003

	Neonatal characteristics
	
	
	
	
	
	

	  Newborn weight, g
	2314.88 (436.90)
	2303.84 (364.15)
	2306.83 (444.01)
	2325.93 (456.09)
	2454.09 (435.25)
	0.474

	  Sex combination, n (%)
	
	
	
	
	
	0.757

	   Female/Female
	94 (28.23%)
	12 (29.27%)
	62 (28.31%)
	17 (27.42%)
	3 (27.27%)
	

	   Male/Male
	132 (39.64%)
	20 (48.78%)
	85 (38.81%)
	24 (38.71%)
	3 (27.27%)
	

	   Male/Female
	107 (32.13%)
	9 (21.95%)
	72 (32.88%)
	21 (33.87%)
	5 (45.45%)
	

	  PTD(<37week), n (%)
	258 (77.48%)
	31 (75.61%)
	167 (76.26%)
	52 (83.87%)
	8 (72.73%)
	0.601

	  PTD(<34week), n (%)
	44 (13.21%)
	4 (9.76%)
	30 (13.70%)
	9 (14.52%)
	1 (9.09%)
	0.867

	  SGA, n (%)
	29 (8.71%)
	9 (21.95%)
	14 (6.39%)
	6 (9.68%)
	0 (0.00%)
	0.009

	  LGA, n (%)
	19 (5.71%)
	4 (9.76%)
	9 (4.11%)
	5 (8.06%)
	1 (4.55%)
	0.367

	  1-min Apgar score
	9.31 (1.19)
	9.37 (1.16)
	9.31 (1.21)
	9.24 (1.21)
	9.45 (0.51)
	0.823

	  5-min Apgar score
	9.84 (0.94)
	9.85 (1.11)
	9.84 (0.93)
	9.81 (0.96)
	9.95 (0.21)
	0.934

	Beijing population
	
	
	
	
	
	

	Number of participants
	577
	55
	386
	115
	21
	

	Maternal characteristics
	
	
	
	
	
	

	  Maternal age, year
	31.47 (3.89)
	30.73 (4.60)
	31.34 (3.71)
	32.03 (3.85)
	32.90 (4.74)
	0.051

	  Delivery gestational age, week
	36.12 (1.75)
	36.27 (1.67)
	36.16 (1.65)
	35.93 (2.09)
	36.00 (1.84)
	0.554

	  Nulliparity, n (%)
	492 (85.27%)
	43 (78.18%)
	337 (87.31%)
	97 (84.35%)
	15 (71.43%)
	0.080

	  Pre-pregnancy BMI, kg/m2
	22.03 (3.01)
	17.65 (0.72)
	21.17 (1.45)
	25.49 (1.07)
	30.34 (1.99)
	<0.001

	  Use of ART, n (%)
	159 (27.56%)
	7 (12.73%)
	107 (27.72%)
	39 (33.91%)
	6 (28.57%)
	0.038

	  Pregestational diabetes, n (%)
	3 (0.52%)
	0 (0.00%)
	1 (0.26%)
	2 (1.74%)
	0 (0.00%)
	0.240

	  Chronic hypertension, n (%)
	64 (11.09%)
	13 (23.64%)
	42 (10.88%)
	7 (6.09%)
	2 (9.52%)
	0.008

	  HDP, n (%)
	113 (19.58%)
	7 (12.73%)
	74 (19.17%)
	25 (21.74%)
	7 (33.33%)
	0.208

	  GDM, n (%)
	143 (24.78%)
	14 (25.45%)
	84 (21.76%)
	37 (32.17%)
	8 (38.10%)
	0.064

	  Cesarean delivery, n (%) 
	541 (93.76%)
	49 (89.09%)
	360 (93.26%)
	112 (97.39%)
	20 (95.24%)
	0.181

	Neonatal characteristics
	
	
	
	
	
	

	  Newborn weight, g
	2518.43 (447.72)
	2456.76 (371.72)
	2519.80 (426.85)
	2524.89 (505.59)
	2619.51 (629.51)
	0.242

	  Sex combination, n (%)
	
	
	
	
	
	0.836

	   Female/Female
	214 (37.09%)
	24 (43.64%)
	123 (31.87%)
	41 (35.65%)
	9 (42.86%)
	

	   Male/Male
	175 (30.33%)
	15 (27.27%)
	140 (36.27%)
	32 (27.83%)
	5 (23.81%)
	

	   Male/Female
	188 (32.58%)
	16 (29.09%)
	123 (31.87%)
	42 (36.52%)
	7 (33.33%)
	

	  PTD(<37week), n (%)
	229 (39.69%)
	24 (43.64%)
	150 (38.86%)
	47 (40.87%)
	8 (38.10%)
	0.906

	  PTD(<34week), n (%)
	49 (8.49%)
	5 (9.09%)
	24 (6.22%)
	17 (14.78%)
	3 (14.29%)
	0.025

	  SGA, n (%)
	204 (35.36%)
	26 (47.27%)
	135 (34.97%)
	38 (33.04%)
	5 (23.81%)
	0.177

	  LGA, n (%)
	6 (1.04%)
	0 (0.00%)
	2 (0.52%)
	3 (2.61%)
	1 (4.76%)
	0.067

	  1-min Apgar score
	9.85 (0.60)
	9.89 (0.44)
	9.87 (0.53)
	9.81 (0.57)
	9.61 (1.58)
	0.029

	  5-min Apgar score
	9.96 (0.37)
	9.95 (0.29)
	9.97 (0.40)
	9.92 (0.35)
	10.00 (0.00)
	0.326


Abbreviations: BMI, body mass index; ART, assisted reproductive technology; IOM, Institute of Medicine; PTD, preterm delivery; SGA, small for gestational age; LGA, large for gestational age; HDP, hypertensive disorders of pregnancy; GDM, gestational diabetes.







Table S2. The rate of adverse pregnancy outcomes within the appropriate GWG as defined by different recommendations
	Outcomes
	Population
	Our study
	Chen's recommendation
	The IOM twin guideline
	The CNS singleton guideline

	PTD(<37week)
	Total GWG
	Total
	56.17%
	56.91%
	50.88%
	63.30%

	
	
	Normal weight
	53.67%
	55.42%
	51.87%
	62.38%

	
	
	Southern
	75.24%
	76.88%
	74.69%
	78.53%

	
	
	Northern
	34.33%
	34.68%
	31.82%
	44.78%

	
	GWG rate
	Total
	58.10%
	
	57.68%
	

	
	
	Normal weight
	56.61%
	
	57.34%
	

	
	
	Southern
	76.89%
	
	77.82%
	

	
	
	Northern
	34.12%
	
	35.44%
	

	PTD(<34week)
	Total GWG
	Total
	8.35%
	9.03%
	7.05%
	12.46%

	
	
	Normal weight
	6.78%
	7.63%
	5.19%
	11.39%

	
	
	Southern
	8.79%
	9.35%
	8.57%
	14.11%

	
	
	Northern
	7.84%
	8.67%
	6.20%
	10.45%

	
	GWG rate
	Total
	9.14%
	
	10.04%
	

	
	
	Normal weight
	9.49%
	
	9.51%
	

	
	
	Southern
	11.56%
	
	11.65%
	

	
	
	Northern
	8.24%
	
	8.02%
	

	SGA
	Total GWG
	Total
	0.01%
	0.01%
	17.61%
	26.94%

	
	
	Normal weight
	17.80%
	18.47%
	19.02%
	27.23%

	
	
	Southern
	5.21%
	6.23%
	4.49%
	9.20%

	
	
	Northern
	33.58%
	32.66%
	32.64%
	48.51%

	
	GWG rate
	Total
	18.10%
	
	17.13%
	

	
	
	Normal weight
	17.97%
	
	17.39%
	

	
	
	Southern
	4.44%
	
	4.14%
	

	
	
	Northern
	33.73%
	
	32.07%
	

	LGA
	Total GWG
	Total
	3.83%
	4.38%
	5.48%
	2.02%

	
	
	Normal weight
	3.11%
	3.82%
	4.90%
	1.98%

	
	
	Southern
	6.51%
	7.53%
	10.61%
	3.07%

	
	
	Northern
	0.75%
	0.87%
	0.83%
	0.75%

	
	GWG rate
	Total
	3.45%
	
	5.31%
	

	
	
	Normal weight
	3.39%
	
	4.35%
	

	
	
	Southern
	7.56%
	
	9.02%
	

	
	
	Northern
	0.78%
	
	0.42%
	

	GH
	Total GWG
	Total
	7.13%
	7.66%
	7.24%
	4.38%

	
	
	Normal weight
	5.65%
	6.43%
	6.63%
	1.98%

	
	
	Southern
	7.17%
	7.79%
	7.76%
	6.13%

	
	
	Northern
	7.09%
	7.51%
	7.44%
	2.24%

	
	GWG rate
	Total
	7.41%
	
	7.68%
	

	
	
	Normal weight
	6.10%
	
	6.52%
	

	
	
	Southern
	7.56%
	
	7.89%
	

	
	
	Northern
	7.06%
	
	7.17%
	

	PE
	Total GWG
	Total
	12.52%
	13.27%
	13.70%
	6.06%

	
	
	Normal weight
	13.28%
	13.65%
	14.70%
	3.96%

	
	
	Southern
	10.75%
	11.69%
	11.43%
	4.29%

	
	
	Northern
	14.55%
	15.03%
	17.36%
	8.21%

	
	GWG rate
	Total
	11.72%
	
	14.17%
	

	
	
	Normal weight
	14.58%
	
	14.40%
	

	
	
	Southern
	10.67%
	
	12.03%
	

	
	
	Northern
	14.12%
	
	16.46%
	

	HDP
	Total GWG
	Total
	18.96%
	20.25%
	20.35%
	10.44%

	
	
	Normal weight
	18.36%
	19.48%
	20.75%
	5.94%

	
	
	Southern
	17.92%
	19.48%
	19.18%
	10.43%

	
	
	Northern
	20.15%
	21.10%
	23.55%
	10.45%

	
	GWG rate
	Total
	18.45%
	
	21.26%
	

	
	
	Normal weight
	20.00%
	
	20.38%
	

	
	
	Southern
	18.22%
	
	19.92%
	

	
	
	Northern
	19.61%
	
	22.36%
	

	Composite outcome
	Total GWG
	Total
	73.74%
	74.28%
	69.86%
	84.51%

	
	
	Normal weight
	72.32%
	73.09%
	72.33%
	84.16%

	
	
	Southern
	80.78%
	82.60%
	82.04%
	84.66%

	
	
	Northern
	65.67%
	65.03%
	64.46%
	84.33%

	
	GWG rate
	Total
	75.00%
	
	75.39%
	

	
	
	Normal weight
	75.59%
	
	75.27%
	

	
	
	Southern
	82.67%
	
	83.83%
	

	
	
	Northern
	65.88%
	
	65.82%
	


Abbreviations: GWG, gestational weight gain; BMI, body mass index; IQR, interquartile range; IOM, Institute of Medicine; CNS, Chinese Nutrition Society; PTD, preterm delivery; SGA, small for gestational age; LGA, large for gestational age; GH, Gestational hypertension; PE, preeclampsia; HDP, hypertensive disorders of pregnancy. 















Table S3. Subgroup analysis by pre-pregnancy BMI categories 
	BMI group
	Outcomes
	Below vs. Within
	
	Above vs. Within

	
	
	Our study
	Chen’s recommendation
	The IOM twin guideline
	The CNS singleton guideline
	
	Our study
	Chen’s recommendation
	The IOM twin guideline
	The CNS singleton guideline

	underweight

	PTD
(<37week)
	2.13(0.82-5.54)
	2.13(0.91-5.01)
	-
	NA
	
	1.51(0.50-4.58)
	9.38(1.01-86.89)
	-
	0.67(0.27-1.63)

	
	PTD
(<34week)
	3.03(0.69-13.26)
	0.99(0.27-3.61)
	-
	15.96(2.14-119.03)
	
	1.34(0.19-9.40)
	NA
	-
	1.32(0.24-7.30)

	
	SGA*
	1.13(0.59-2.16)
	1.05(0.58-1.88)
	-
	0.22(0.03-1.81)
	
	0.57(0.23-1.37)
	0.17(0.03-1.13)
	-
	0.68(0.37-1.25)

	
	LGA*
	NA
	0.59(0.10-3.56)
	-
	NA
	
	NA
	1.70(0.18-16.29)
	-
	NA

	
	HDP
	1.39(0.35-5.52)
	0.95(0.28-3.20)
	-
	NA
	
	2.67(0.64-11.22)
	1.93(0.33-11.24)
	-
	0.71(0.22-2.33)

	
	GH
	1.54(0.08-28.23)
	0.39(0.03-4.87)
	-
	NA
	
	4.10(0.29-57.60)
	1.34(0.07-27.15)
	-
	1.32(0.12-14.92)

	
	PE
	1.34(0.29-6.16)
	1.44(0.35-5.89)
	-
	NA
	
	2.13(0.40-11.27)
	2.63(0.33-21.32)
	-
	0.60(0.16-2.25)

	
	composite outcome
	4.56(1.19-17.44)
	2.07(0.77-5.57)
	-
	NA
	
	1.35(0.39-4.66)
	2.37(0.26-21.64)
	-
	0.41(0.13-1.25)

	Normal weight

	PTD
(<37week)
	1.42(1.01-1.99)
	1.37(0.98-1.92)
	1.50(1.09-2.06)
	1.78(0.60-5.33)
	
	1.39(0.92-2.09)
	1.56(0.88-2.79)
	2.19(1.28-3.72)
	0.79(0.56-1.13)

	
	PTD
(<34week)
	2.34(1.36-4.03)
	1.84(1.10-3.07)
	2.93(1.65-5.18)
	2.53(0.88-7.26)
	
	0.52(0.21-1.32)
	0.41(0.10-1.77)
	0.70(0.20-2.47)
	0.58(0.34-1.01)

	
	SGA*
	1.70(1.23-2.35)
	1.59(1.17-2.17)
	1.41(1.04-1.92)
	0.59(0.21-1.70)
	
	0.95(0.63-1.42)
	0.72(0.39-1.33)
	0.81(0.48-1.38)
	0.55(0.40-0.76)

	
	LGA*
	0.55(0.27-1.13)
	0.51(0.26-0.99)
	0.35(0.18-0.67)
	NA
	
	1.85(0.93-3.68)
	1.11(0.39-3.16)
	0.81(0.31-2.10)
	NA

	
	HDP
	0.38(0.23-0.64)
	0.28(0.16-0.49)
	0.38(0.24-0.59)
	0.80(0.10-6.51)
	
	1.93(1.24-3.02)
	2.25(1.26-4.03)
	2.07(1.21-3.52)
	4.08(2.19-7.60)

	
	GH
	0.53(0.23-1.18)
	0.37(0.15-0.89)
	0.45(0.22-0.92)
	2.10(0.22-20.00)
	
	1.69(0.82-3.51)
	1.38(0.51-3.76)
	1.63(0.69-3.85)
	3.50(1.23-9.99)

	
	PE
	0.33(0.17-0.62)
	0.25(0.12-0.51)
	0.36(0.21-0.62)
	NA
	
	1.81(1.10-2.99)
	2.25(1.20-4.24)
	2.03(1.13-3.63)
	4.09(1.93-8.66)

	
	[bookmark: _Hlk111551273]composite outcome
	1.78(1.20-2.65)
	1.66(1.12-2.44)
	1.46(1.03-2.09)
	1.24(0.34-4.53)
	
	1.22(0.79-1.89)
	1.17(0.63-2.18)
	1.35(0.76-2.39)
	0.52(0.34-0.80)

	[bookmark: _Hlk108775388]Overweight and Obese

	PTD
(<37week)
	0.95(0.52-1.74)
	0.91(0.50-1.64)
	1.03(0.60-1.75)
	0.42(0.13-1.31)
	
	1.19(0.63-2.25)
	1.08(0.55-2.11)
	2.22(0.99-4.98)
	0.83(0.42-1.62)

	
	PTD
(<34week)
	1.39(0.63-3.04)
	1.44(0.67-3.09)
	1.25(0.61-2.57)
	0.45(0.09-2.34)
	
	0.47(0.15-1.47)
	0.28(0.06-1.26)
	0.20(0.03-1.58)
	0.46(0.20-1.02)

	
	SGA*
	0.84(0.45-1.54)
	1.06(0.58-1.93)
	1.05(0.61-1.82)
	1.63(0.51-5.22)
	
	0.75(0.40-1.41)
	0.81(0.41-1.59)
	0.61(0.26-1.45)
	1.08(0.53-2.18)

	
	LGA*
	0.99(0.41-2.39)
	0.84(0.34-2.04)
	0.76(0.34-1.71)
	0.29(0.03-2.47)
	
	2.74(1.23-6.09)
	2.77(1.23-6.24)
	2.55(1.06-6.11)
	1.13(0.48-2.68)

	
	HDP
	0.92(0.46-1.81)
	0.89(0.46-1.73)
	1.09(0.60-2.00)
	1.00(0.26-3.76)
	
	1.29(0.65-2.57)
	1.16(0.56-2.43)
	1.51(0.66-3.43)
	1.20(0.58-2.50)

	
	GH
	1.17(0.51-2.72)
	1.38(0.62-3.04)
	1.58(0.73-3.41)
	1.17(0.27-5.13)
	
	0.62(0.22-1.77)
	0.47(0.13-1.69)
	0.74(0.20-2.79)
	0.76(0.31-1.84)

	
	PE
	0.75(0.31-1.84)
	0.57(0.23-1.44)
	0.83(0.39-1.80)
	0.66(0.07-6.46)
	
	1.76(0.79-3.93)
	1.65(0.72-3.80)
	1.90(0.75-4.82)
	2.10(0.75-5.86)

	
	composite outcome
	1.03(0.52-2.01)
	1.05(0.54-2.03)
	1.06(0.59-1.90)
	0.24(0.07-0.80)
	
	1.15(0.57-2.34)
	1.19(0.56-2.53)
	1.39(0.57-3.39)
	0.72(0.32-1.59)


Abbreviations: BMI, body mass index; IQR, interquartile range; IOM, Institute of Medicine; CNS, Chinese Nutrition Society; PTD, preterm delivery; SGA, small for gestational age; LGA, large for gestational age; HDP, hypertensive disorders of pregnancy; GH, Gestational hypertension; PE, preeclampsia. * General estimated equations (GEE) were utilized.
Table S4. ORs (95%CIs) of total GWG/GWG rates with pregnancy outcomes in southern and northern populations.
	Outcomes
	Population
	Below vs. Within
	
	Above vs. Within

	
	
	Our study
	Chen’s recommendation
	The IOM twin guideline
	The CNS singleton guideline
	
	Our study
	Chen’s recommendation
	The IOM twin guideline
	The CNS singleton guideline

	PTD
(<37week)
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	1.14(0.77-1.70)
	1.01(0.68-1.49)
	1.12(0.75-1.66)
	0.83(0.37-1.88)
	
	1.33(0.78-2.28)
	1.13(0.55-2.30)
	1.78(0.79-4.01)
	0.93(0.60-1.43)

	
	GWG rate
	0.82(0.55-1.22)
	
	0.83(0.56-1.24)
	
	
	1.58(0.91-2.76)
	
	1.90(0.85-4.23)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	1.54(1.03-2.31)
	1.58(1.06-2.33)
	1.65(1.11-2.44)
	2.92(0.85-10.09)
	
	1.53(1.00-2.33)
	2.02(1.21-3.38)
	2.66(1.54-4.59)
	0.72(0.48-1.07)

	
	GWG rate
	1.27(0.84-1.94)
	
	1.05(0.70-1.58)
	
	
	1.82(1.22-2.73)
	
	2.08(1.29-3.35)
	

	PTD
(<34week)
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	1.92(1.12-3.28)
	1.69(1.00-2.84)
	1.76(1.00-3.09)
	1.44(0.56-3.71)
	
	0.61(0.25-1.47)
	0.80(0.27-2.40)
	0.62(0.17-2.22)
	0.58(0.33-1.01)

	
	GWG rate
	1.39(0.80-2.40)
	
	0.96(0.55-1.66)
	
	
	0.91(0.44-1.86)
	
	0.82(0.32-2.10)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	2.08(1.08-3.98)
	1.56(0.83-2.94)
	2.60(1.31-5.13)
	6.03(1.65-21.98)
	
	0.44(0.16-1.20)
	NA
	0.22(0.03-1.68)
	0.61(0.30-1.21)

	
	GWG rate
	1.15(0.56-2.39)
	
	1.18(0.58-2.39)
	
	
	0.98(0.48-2.00)
	
	0.85(0.36-2.05)
	

	SGA*
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	1.49(0.94-2.37)
	1.29(0.82-2.03)
	1.38(0.82-2.33)
	1.01(0.43-2.35)
	
	0.76(0.39-1.50)
	0.61(0.22-1.68)
	0.69(0.24-1.98)
	0.65(0.40-1.07)

	
	GWG rate
	1.51(0.95,2.39)
	
	1.51(0.90-2.52)
	
	
	0.62(0.31,1.25)
	
	0.77(0.30-2.00)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	1.35(1.00-1.83)
	1.47(1.10-1.97)
	1.27(0.94-1.72)
	0.30(0.07-1.25)
	
	0.86(0.60-1.24)
	0.71(0.44-1.16)
	0.77(0.46-1.28)
	0.61(0.46-0.82)

	
	GWG rate
	1.48(1.09,2.01)
	
	1.33(0.98-1.82)
	
	
	0.76(0.53,1.08)
	
	0.80(0.52-1.23)
	

	LGA*
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.55(0.31-0.97)
	0.53(0.31-0.91)
	0.42(0.25-0.71)
	0.24(0.03-1.78)
	
	2.09(1.26-3.47)
	1.84(1.03-3.29)
	1.35(0.72-2.53)
	1.84(1.05-3.22)

	
	GWG rate
	0.62(0.34,1.10)
	
	0.46(0.27-0.78)
	
	
	2.25(1.37,3.69)
	
	1.30(0.71-2.39)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.95(0.09-9.75)
	1.43(0.25-8.23)
	1.73(0.29-10.25)
	NA
	
	0.95(0.09-9.75)
	1.52(0.16-14.29)
	1.67(0.16-17.11)
	NA

	
	GWG rate
	2.42(0.41,14.40)
	
	5.45(0.63-47.10)
	
	
	0.75(0.07,7.62)
	
	2.31(0.15-36.00)
	

	HDP
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.50(0.29-0.87)
	0.48(0.27-0.82)
	0.58(0.35-0.97)
	1.09(0.31-3.87)
	
	1.68(0.95-2.97)
	1.67(0.80-3.45)
	1.73(0.82-3.69)
	2.33(1.25-4.35)

	
	GWG rate
	0.47(0.26-0.84)
	
	0.51(0.30-0.86)
	
	
	1.84(1.06-3.18)
	
	1.60(0.79-3.23)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.51(0.28-0.91)
	0.45(0.25-0.81)
	0.43(0.26-0.74)
	0.71(0.09-5.97)
	
	1.69(1.05-2.72)
	1.83(1.04-3.21)
	1.77(1.00-3.16)
	2.36(1.29-4.32)

	
	GWG rate
	0.48(0.26-0.89)
	
	0.38(0.21-0.68)
	
	
	1.67(1.05-2.66)
	
	1.79(1.07-3.00)
	

	GH
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.77(0.37-1.57)
	0.83(0.42-1.64)
	0.79(0.40-1.55)
	1.34(0.34-5.36)
	
	1.66(0.78-3.54)
	1.15(0.40-3.29)
	1.35(0.48-3.82)
	1.25(0.59-2.65)

	
	GWG rate
	0.64(0.30-1.36)
	
	0.72(0.36-1.43)
	
	
	1.35(0.64-2.82)
	
	1.35(0.52-3.51)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.70(0.28-1.76)
	0.46(0.17-1.25)
	0.76(0.34-1.69)
	4.35(0.39-48.54)
	
	0.99(0.43-2.30)
	0.65(0.22-1.97)
	1.03(0.36-2.93)
	3.06(0.90-10.37)

	
	GWG rate
	0.54(0.19-1.52)
	
	0.81(0.35-1.85)
	
	
	1.06(0.49-2.30)
	
	0.90(0.35-2.29)
	

	PE
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.42(0.21-0.86)
	0.33(0.15-0.70)
	0.52(0.27-1.00)
	0.52(0.05-5.20)
	
	1.44(0.72-2.87)
	1.79(0.76-4.21)
	1.57(0.64-3.85)
	3.35(1.41-7.99)

	
	GWG rate
	0.43(0.20-0.92)
	
	0.43(0.22-0.87)
	
	
	1.85(0.96-3.56)
	
	1.45(0.63-3.35)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	0.47(0.24-0.94)
	0.50(0.25-0.97)
	0.38(0.20-0.72)
	NA
	
	1.85(1.09-3.12)
	2.25(1.23-4.12)
	1.99(1.07-3.69)
	2.13(1.09-4.19)

	
	GWG rate
	0.50(0.24-1.02)
	
	0.28(0.13-0.60)
	
	
	1.75(1.04-2.92)
	
	2.06(1.18-3.60)
	

	Composite outcome
	South
	
	
	
	
	
	
	
	
	

	
	Total GWG
	1.15(0.74-1.79)
	0.98(0.64-1.52)
	0.96(0.62-1.51)
	0.64(0.27-1.52)
	
	1.51(0.81-2.80)
	1.15(0.52-2.58)
	1.30(0.55-3.11)
	0.86(0.52-1.41)

	
	GWG rate
	0.84(0.54-1.30)
	
	0.73(0.47-1.14)
	
	
	1.73(0.91-3.30)
	
	1.40(0.59-3.31)
	

	
	North
	
	
	
	
	
	
	
	
	

	
	Total GWG
	2.35(1.47-3.77)
	2.74(1.69-4.45)
	1.84(1.21-2.80)
	1.16(0.24-5.67)
	
	1.18(0.76-1.84)
	1.52(0.86-2.69)
	1.50(0.83-2.69)
	0.37(0.22-0.62)

	
	GWG rate
	2.29(1.41-3.73)
	
	1.50(0.97-2.32)
	
	
	1.24(0.81-1.90)
	
	1.59(0.94-2.69)
	


Abbreviations: OR, odds ratio; CI, confidence interval; GWG, gestational weight gain; BMI, body mass index; IQR, interquartile range; IOM, Institute of Medicine; CNS, Chinese Nutrition Society; PTD, preterm delivery; SGA, small for gestational age; LGA, large for gestational age; HDP, hypertensive disorders of pregnancy; GH, Gestational hypertension; PE, preeclampsia. * General estimated equations (GEE) were utilized.












Supplementary Figures
Figure S1. Forest Plots of combined ORs (95%Cls) of four criteria for each outcome.
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Abbreviations: OR, odds ratios; 95% CI, confidence interval; IQR, interquartile range; IOM, Institute of Medicine; CNS, Chinese Nutrition Society; PTD, preterm delivery; SGA, small for gestational age; LGA, large for gestational age; HDP, hypertensive disorders of pregnancy.








Figure S2. Heterogeneity test for the weighted and original results for the composite outcome.
[image: ]
Abbreviations: 95% CI, confidence interval; IQR, interquartile range; IOM, Institute of Medicine; CNS, Chinese Nutrition Society.
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IQR of Our stud: Below . Above .
Outonts. Effect (95% Cl) Weight (%) Effect (95% Cl) Weight (%)

PTD(<37week)
‘Wuhan 2.12(1.16,3.87) 20.24 - 1.55(0.73,3.31) 16.60
Taicang - 0.69 (0.39,1.20) 42.89 - 1.32(0.60,2.91) 20.82
Beijing 1.54 (1.03,2.31) 36.87 - 1.53 (1.00,2.33) 62.58
Combined ] 1.29 (0.49,2.09) 100.00 - 1.49 (0.96,2.02) 100.00
PTD(<34week)
Wuhan - 2.27(1.10,4.68) 23.59 H—— 0.49 (0.14,1.63) 28.41
Taicang e 1.46 (0.63,3.36) 40.58 e 0.63 (0.17,2.35) 13.25
Beijing - 2.08 (1.08,3.98) 3553 - 0.44 (0.16,1.20) 58.34
Combined L] 1.87(1.00,2.74) 100.00 - 0.48 (0.08,0.87) 100.00
SGA
Wauhan s 1.44 (0.77,2.69) 14.05 e 0.95 (0.37,2.44) 732
Taicang - 1.53 (0.79,2.96) 10.97 - 0.65 (0.24,1.71) 14.72
Beijing - 1.35(1.00,1.83) 74.98 - 0.86 (0.60,1.24) 77.96
Combined - 1.38(1.02,1.74) 100.00 - 0.84 (0.55,1.12) 100.00
LGA
‘Wuhan - 0.31 (0.12,0.80) 74.50 = 2.03(0.99,4.18) 43.54
Taicang " 0.74 (0.36,1.52) 25.13 —.-— 2.03 (1.04,3.98) 51.68
Beijing L 0.95 (0.09,9.75) 0.37 0.95 (0.09,9.75) 478
Combined u 0.42 (0.13,0.71) 100.00 = 1.98 (0.93,3.04) 100.00
HDP
Wuhan - 0.31(0.13,0.76) 42.96 R 1.58 (0.66,3.79) 18.08
Taicang . 0.70 (0.34,1.47) 13.24 - 1.79 (0.82,3.90) 18.70
Beijing u 0.51(0.28,0.91) 43.79 - 1.69 (1.05,2.72) 63.22
Combined - 0.45(0.24,0.65) 100.00 - 1.69 (1.02,2.35) 100.00
Composite outcome
Wuhan - 2.35(1.47,3.77) 30.14 i 1.18 (0.76,1.84) 46.30
Taicang - 0.88 (0.48,1.63) 39.72 o—— 1.40 (0.59,3.29) 7.40
Beijing e 235(1.47,3.77) 30.14 il 1.18 (0.76,1.84) 46.30
Combined u 1.77 (0.65,2.88) 100.00 = 1.20 (0.83,1.56) 100.00
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Chen's recommendation Below . Above .

Outcomes Effect (95% Cl) Weight Effect (95% Cl) Weight
PTD(<37week)
Wuhan S 1.78 (0.98,3.23) 23.54 S 1.46 (0.46,4.61) 11.14
Taicang .- 0.63 (0.37,1.09) 42.39 - 0.93 (0.37,2.37) 48.15
Beijing - 1.58 (1.06,2.33) 35.07 -— 2.02(1.21,3.38) 40.70
Combined —i—— 1.23(0.45,2.02) 100.00 - 1.44(0.74,2.13) 100.00
PTD(<34week)
Wuhan B S E— 1.56 (0.78,3.10) 37.61 . 0.29 (0.04,2.43) 82.43
Taicang —. 1.86 (0.81,4.27) 16.82 - 1.44 (0.37,5.55) 17.57
Beijing .- 1.56 (0.83,2.94) 4557 NA 0.00
Combined - 1.61 (0.90,2.32) 100.00 il 0.49 (-0.59,1.58) 100.00
SGA
‘Wuhan - 1.29(0.71,2.34) 19.72 e 0.78 (0.18,3.26) 4.64
Taicang - 1.47 (0.75,2.89) 11.36 - 0.50 (0.12,2.02) 12.17
Beijing - 1.47 (1.10,1.97) 68.92 - 0.71 (0.44,1.16) 83.19
Combined - 1.44 (1.07,1.80) 100.00 L 0.69 (0.36,1.02) 100.00
LGA
Wauhan . 0.48 (0.21,1.10) 46.07 = 2.89 (1.32,6.34) 2524
Taicang - 0.55(0.27,1.10) 5335 o= 1.57 (0.67,3.65) 71.58
Beijing . 1.43 (0.25,8.23) 0.58 = 1.52(0.16,14.29) 3.18
Combined - 0.52(0.22,0.82) 100.00 e 1.90 (0.64,3.16) 100.00
HDP
‘Wuhan Ll 0.23 (0.09,0.58) 4598 - 0.96 (0.26,3.55) 26.41
Taicang - 0.77 (0.38,1.58) 13.84 - 2.26(0.91,5.63) 12.80
Beijing - 0.45(0.25,0.81) 40.17 . 1.83 (1.04,3.21) 60.79
Combined - 0.39(0.15,0.64) 100.00 e 1.66 (0.81,2.50) 100.00
Composite outcome
‘Wuhan .- 1.39 (0.72,2.69) 32.60 SR 2.10(0.46,9.61) 2.08
Taicang - 0.76 (0.42,1.38) 42.10 - 0.84 (0.31,2.26) 45.67
Beijing - 2.74 (1.69,4.45) 25.30 - 1.52 (0.86,2.69) 52.25
Combined - 1.47 (0.44,2.49) 100.00 - 1.22 (0.57,1.88) 100.00
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1OM Below . Above .

Ouimmes Effect (95% Cl) Weight Effect (95% Cl) Weight
PTD(<37week)
Wuhan R — 1.99 (1.10,3.59) 2358 . 2.22(0.60,8.20) 8.60
Taicang i 0.63 (0.36,1.10) 41.03 - 1.43(0.50,4.11) 38.00
Beijing N 1.65 (1.11,2.44) 3540 P 2.66 (1.54,4.59) 53.41
Combined P 1.31(0.43,2.19) 100.00 P 2.15(1.04,3.27) 100.00
PTD(<34week)
Wuhan S —— 2.41(1.10,5.28) 18.50 NA 0.00
Taicang S — 1.18 (0.49,2.83) 59.23 o 1.24 (0.31,4.80) 11.89
Beijing —. 2.60 (1.31,5.13) 2227 o= 0.22 (0.03,1.68) 88.11
Combined H— 1.72 (0.82,2.62) 100.00 | 0.34 (-0.44,1.11) 100.00
SGA
Wuhan E— 1.37(0.64,2.93) 9.50 i 1.07 (0.24,4.80) 2.65
Taicang R 1.44 (0.71,2.96) 9.84 - 0.47(0.11,2.07) 14.26
Beijing . 1.27(0.94,1.72) 80.66 i 0.77 (0.46,1.28) 83.09
Combined - 1.30 (0.95,1.65) 100.00 o 0.74 (0.37,1.11) 100.00
LGA
Wuhan i 0.33(0.15,0.74) 57.97 e 0.33(0.15,0.74) 82.88
Taicang . 0.50 (0.26,0.96) 41.81 —.-— 1.41 (0.60,3.33) 16.61
Beijing = 1.73 (0.29,10.25) 0.22 . 1.67 (0.16,17.11) 0.51
Combined - 0.40 (0.17,0.63) 100.00 —a 0.51 (-0.09,1.12) 100.00
HDP
Wuhan — 0.38(0.17,0.83) 31.44 S m— 1.05 (0.29,3.87) 23.11
Taicang - 0.78 (0.38,1.60) 9.16 P 2.34(0.89,6.13) 11.10
Beijing - 0.43 (0.26,0.74) 59.40 . 1.77 (1.00,3.16) 65.20
Combined - 0.45 (0.26,0.63) 100.00 . 1.66 (0.79,2.54) 100.00
Composite outcome '
Wuhan [ — 1.30 (0.67,2.54) 1523 P 1.95 (0.41,9.26) 2.88
Taicang .- 0.69 (0.37,1.28) 63.98 e S— 1.02 (0.35,3.00) 31.96
Beijing [E— 1.84(1.21,2.80) 20.79 s 1.50 (0.83,2.69) 65.15
Combined - 1.02 (0.65,1.38) 100.00 b 136 (0.61,2.11) 100.00
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CNS Below . Above .

Onizemes Effect (95% CI) Weight Effect (95% CI) Weight
PTD(<37week)
‘Wuhan I 1.74 (0.35,8.57) 328 o 0.62 (0.33,1.18) 29.96
Taicang - 0.63 (0.23,1.76) 94.13 - 1.32(0.72,2.42) 7.55
Beijing - 2.92 (0.85,10.09) 2.59 .- 0.72 (0.48,1.07) 62.49
Combined - 0.73 (-0.02,1.47) 100.00 H 0.74 (0.50,0.97) 100.00
PTD(<34week)
‘Wuhan - 1.10 (0.27,4.50) 69.73 - 0.56 (0.27,1.15) 42.14
Taicang T 1.90 (0.50,7.28) 27.24 - 0.63 (0.26,1.56) 18.82
Beijing 6.03 (1.65,21.98) 3.03 - 0.61(0.30,1.21) 39.04
Combined - 1.47 (-0.30,3.23) 100.00 - 0.59 (0.31,0.87) 100.00
SGA
‘Wuhan H— 0.59(0.13,2.56) 17.73 - 0.70 (0.38,1.30) 12.01
Taicang - 1.48 (0.51,4.32) 7.15 - 0.59 (0.28,1.27) 10.27
Beijing - 0.30 (0.07,1.25) 75.12 - 0.61 (0.46,0.82) 7772
Combined H 0.44 (-0.07,0.95) 100.00 - 0.62 (0.46,0.78) 100.00
LGA
‘Wuhan NA NA
Taicang L= 0.33(0.04,2.48) - 1.31 (0.65,2.66)
Beijing NA NA
Combined
HDP
Wuhan NA 0.00 3.54(1.35,9.26) 7.23
Taicang - 1.40 (0.34,5.77) 53.92 - 1.73 (0.75,3.97) 43.54
Beijing e 0.71 (0.09,5.97) 46.08 e — 2.36(1.29,4.32) 49.23
Combined e 1.08 (-0.92,3.08) 100.00 —a— 2.17(1.11,3.23) 100.00
Composite outcome
Wuhan - 1.58 (0.31,7.97) 1.70 e 0.84 (0.41,1.69) 20.98
Taicang - 0.38 (0.13,1.15) 94.91 e 0.84(0.41,1.70) 20.72
Beijing L o 1.16 (0.24,5.67) 3.39 - 0.37(0.22,0.62) 58.30
Combined b 0.43 (-0.07,0.93) 100.00 - 0.56 (0.22,0.91) 100.00
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Four criteria Below

Composite outcome Effect (95% Cl)
IQR of Our study
Previous i 1.74 (1.21,2.49)
Weighted = 1.77 (0.65,2.88)
Total (I'=0.0%, p = 0.967)
Chen's recommendation
Previous - 1.61(1.18,2.21)
Weighted = 1.47 (0.44,2.49)
Total (I'= 31.8%, p = 0.226)
IOM
Previous S 1.36 (1.01,1.84)
Weighted e 1.02 (0.65,1.38)
Total (I'= 0.0%, p = 0.807) i
CNS
Previous —.-— 0.64 (0.30,1.35)
Weighted 0.43 (-0.07,0.93)

Total (I'= 0.0%, p = 0.556)





