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Figure S1 Flow chart of the participants















Table S1 Description of Missing value
	
	N
	Missing

	
	
	Count
	Percent

	HbA1c
	8934
	3778
	29.7

	Total cholesterol
	7360
	5352
	42.1

	Triglycerides
	7359
	5353
	42.1

	HDL
	7359
	5353
	42.1

	LDL
	7359
	5353
	42.1




Table S2 Chi-square test for missing values
	
	Pre-pregnancy Body Mass Index
	P value a

	
	Underweight
(BMI<18.5)
	Normal weight
(BMI18.5~24.9)
	Overweight
(BMI25.0~29.9)
	Obesity
(BMI≥30.0)
	

	HbA1c
	
	
	
	
	0.218

	  Missing 
	348 (29.5)
	2747 (30.1)
	608 (29.0)
	75 (24.9)
	

	  Normal 
	832 (70.5)
	6387 (69.9)
	1489 (71.0)
	226 (75.1)
	

	Total cholesterol
	
	
	
	
	0.158

	  Missing 
	491 (41.6)
	3898 (42.7)
	845 (40.3)
	118 (39.2)
	

	  Normal
	689 (58.4)
	5236 (57.3)
	1252 (59.7)
	183 (60.8)
	

	Triglycerides
	
	
	
	
	0.168

	  Missing 
	491 (41.6)
	3898 (42.7)
	846 (40.3)
	118 (39.2)
	

	  Normal
	689 (58.4)
	5236 (57.3)
	1251 (59.7)
	183 (60.8)
	

	HDL
	
	
	
	
	0.168

	  Missing 
	491 (41.6)
	3898 (42.7)
	846 (40.3)
	118 (39.2)
	

	  Normal
	689 (58.4)
	5236 (57.3)
	1251 (59.7)
	183 (60.8)
	

	LDL
	
	
	
	
	0.168

	  Missing 
	491 (41.6)
	3898 (42.7)
	846 (40.3)
	118 (39.2)
	

	  Normal
	689 (58.4)
	5236 (57.3)
	1251 (59.7)
	183 (60.8)
	


a Categorical variables are expressed as counts (percentages) and the chi-square test is used. P values <0.05 were considered statistically significant.
 
Table S3 Description of outcomes by GWG category
	GWG(kg)
	N
	[bookmark: OLE_LINK2]Gestational hypertension
	[bookmark: OLE_LINK3]Preeclampsia
	[bookmark: OLE_LINK4]Cesarean section
	[bookmark: OLE_LINK5]LGA
	[bookmark: OLE_LINK6]SGA
	adverse outcomes

	Underweight

	2.5~9.9
	88
	0
	1(1.1)
	23(26.1)
	1(1.1)
	6(6.8)
	28(31.8)

	10~11.9
	166
	1(0.6)
	0
	37(22.3)
	4(2.4)
	14(8.4)
	51(30.7)

	12~13.9
	223
	2(0.9)
	2(0.9)
	65(29.1)
	11(4.9)
	6(2.7)
	78(35.0)

	14~15.9
	266
	2(0.8)
	1(0.4)
	80(30.1)
	21(7.9)
	3(1.1)
	94(35.3)

	16~17.9
	125
	0
	0
	42(33.6)
	18(14.4)
	2(1.6)
	53(42.4)

	18~19.9
	95
	1(1.1)
	0
	31(32.6)
	17(17.9)
	2(2.1)
	40(42.1)

	20~21.9
	124
	0
	3(2.4)
	48(38.7)
	26(21.0)
	3(2.4)
	63(50.8)

	≥22
	93
	4(4.3)
	3(3.2)
	43(46.2)
	25(26.9)
	3(3.2)
	60(64.5)

	Normal weight

	-4~3.9
	70
	1(1.4)
	1(1.4)
	26(37.1)
	4(5.7)
	7(10.0)
	32(45.7)

	4~5.9
	155
	1(0.6)
	1(0.6)
	70(45.2)
	13(8.4)
	8(5.2)
	81(52.3)

	6~7.9
	375
	2(0.5)
	4(1.1)
	170(45.3)
	39(10.4)
	18(4.8)
	200(53.3)

	8~9.9
	569
	8(1.4)
	2(0.4)
	234(41.1)
	67(11.8)
	20(3.5)
	277(48.7)

	10~11.9
	1624
	26(1.6)
	19(1.2)
	708(43.6)
	246(15.1)
	49(3.0)
	870(53.6)

	12~13.9
	1506
	25(1.7)
	23(1.5)
	673(44.7)
	286(19.0)
	29(1.9)
	830(55.1)

	14~15.9
	2002
	41(2.0)
	37(1.8)
	909(45.4)
	420(21.0)
	55(2.7)
	1144(57.1)

	16~17.9
	1026
	9(0.9)
	26(2.5)
	448(43.7)
	252(24.6)
	19(1.9)
	580(56.5)

	18~19.9
	482
	5(1.0)
	12(2.5)
	233(48.3)
	119(24.7)
	3(0.6)
	283(58.7)

	20~21.9
	852
	15(1.8)
	30(3.5)
	405(47.5)
	264(31.0)
	9(1.1)
	533(62.6)

	22~23.9
	177
	4(2.3)
	7(4.0)
	95(53.7)
	50(28.2)
	2(1.1)
	113(63.8)

	24~25.9
	210
	8(3.8)
	8(3.8)
	105(50.0)
	87(41.4)
	3(1.4)
	147(70.0)

	≥26
	86
	4(4.7)
	3(3.5)
	52(60.5)
	42(48.8)
	2(2.3)
	70(81.4)

	Overweight

	-8~3.9
	78
	0
	3(3.8)
	46(59.0)
	12(15.4)
	3(3.8)
	52(66.7)

	4~5.9
	123
	4(3.3)
	4(3.3)
	74(60.2)
	20(16.3)
	4(3.3)
	86(69.9)

	6~7.9
	174
	3(1.7)
	7(4.0)
	92(52.9)
	43(24.7)
	6(3.4)
	117(67.2)

	8~9.9
	177
	6(3.4)
	3(1.7)
	101(57.1)
	39(22.0)
	4(2.3)
	122(68.9)

	10~11.9
	483
	27(5.6)
	26(5.4)
	294(60.9)
	138(28.6)
	10(2.1)
	345(71.4)

	12~13.9
	315
	12(3.8)
	6(1.9)
	190(60.3)
	98(31.1)
	3(1.0)
	231(73.3)

	14~15.9
	379
	16(4.2)
	24(6.3)
	227(59.9)
	156(41.2)
	3(0.8)
	285(75.2)

	16~17.9
	129
	7(5.4)
	6(4.7)
	71(55.0)
	41(31.8)
	2(1.6)
	91(70.5)

	18~19.9
	50
	2(4.0)
	5(10.0)
	33(66.0)
	19(38.0)
	2(4.0)
	39(78.0)

	20~21.9
	122
	9(7.4)
	12(9.8)
	82(67.2)
	52(42.6)
	1(0.8)
	100(82.0)

	≥22
	67
	5(7.5)
	11(16.4)
	47(70.1)
	27(40.3)
	2(3.0)
	53(79.1)

	Obesity

	-5~3.9
	26
	1(3.8)
	2(7.7)
	12(46.2)
	7(26.9)
	1(3.8)
	18(69.2)

	4~5.9
	28
	2(7.1)
	0
	20(71.4)
	10(35.7)
	0
	22(78.6)

	6~7.9
	36
	4(11.1)
	1(2.8)
	28(77.8)
	7(19.4)
	2(5.6)
	31(86.1)

	8~9.9
	42
	1(2.4)
	7(16.7)
	30(71.4)
	16(38.1)
	1(2.4)
	37(88.1)

	10~11.9
	62
	7(11.3)
	9(14.5)
	36(58.1)
	22(35.5)
	0
	44(71.0)

	12~13.9
	30
	1(3.3)
	4(13.3)
	18(60.0)
	11(36.7)
	0
	22(73.3)

	≥14
	77
	15(19.5)
	13(16.9)
	60(77.9)
	37(48.1)
	0
	67(87.0)



Table S4 Univariate logistic regression analysis of continuous GWG and pre-pregnancy BMI with adverse outcomes
	Characteristics
	OR (95%CI)
	P value

	pre-pregnancy BMI
	1.153 (1.139~1.167)
	<0.001

	GWG
	1.021 (1.014~1.029)
	<0.001





Table S5 Associations of GWG categories with adverse outcomes in the Underweight group*
	GWG(kg)
	N
	Model 1a
	Model 2b
	Model 3c
	Model 4d

	
	
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)

	2.5~9.9
	88
	0.233
	0.747
(0.463~1.206)
	0.257
	0.745
(0.448~1.239)
	0.127
	0.687
(0.424~1.113)
	0.222
	0.726
(0.434~1.214)

	[bookmark: OLE_LINK1]10.0~11.9
	166
	0.027
	0.662
(0.459~0.953)
	0.067
	0.697
(0.473~1.026)
	0.018
	0.643
(0.446~0.927)
	0.061
	0.691
(0.469~1.017)

	12.0~13.9
	223
	0.072
	0.748
(0.545~1.026)
	0.075
	0.730
(0.516~1.032)
	0.041
	0.718
(0.522~0.987)
	0.065
	0.721
(0.509~1.021)

	14.0~15.9
	266
	0.030
	0.719
(0.534~0.968)
	0.030
	0.696
(0.502~0.965)
	0.029
	0.718
(0.533~0.968)
	0.030
	0.696
(0.502~0.966)

	16.0~17.9
	125
	0.364
	1.197
(0.811~1.767)
	0.853
	1.041
(0.679~1.597)
	0.240
	1.266
(0.854~1.876)
	0.798
	1.058
(0.688~1.627)

	18.0~19.9
	95
	0.715
	1.085
(0.699~1.686)
	0.613
	1.129
(0.705~1.808)
	0.674
	1.100
(0.706~1.713)
	0.601
	1.134
(0.708~1.816)

	20.0~21.9
	124
	0.006
	1.716
(1.165~2.528)
	0.002
	1.865
(1.247~2.788)
	0.003
	1.814
(1.226~2.686)
	0.002
	1.896
(1.266~2.841)

	≥22.0
	93
	<0.001
	3.427
(2.171~5.407)
	<0.001
	3.414
(2.139~5.449)
	0.000
	3.781
(2.379~6.009)
	<0.001
	3.526
(2.200~5.649)


[bookmark: _Hlk74238668]*The reference for each GWG category was the GWG beyond the range.
a Model 1 were adjusted for age and parity.
b Model 2 were adjusted for age, parity and previous cesarean section history.
c Model 3 were adjusted for age, parity and gestational week.
d Model 4 were adjusted for age, parity, gestational week and previous cesarean section history.
















Table S6 Associations of GWG categories with adverse outcomes in Normal weight group*
	GWG(kg)
	N
	Model 1a
	Model 2b
	Model 3c
	Model 4d

	
	
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)

	-4~3.9
	70
	0.030
	0.586
(0.362~0.950)
	0.049
	0.586
(0.344~0.999)
	0.012
	0.537
(0.331~0.872)
	0.032
	0.558
(0.327~0.952)

	4~5.9
	155
	0.162
	0.793
(0.573~1.097)
	0.190
	0.788
(0.551~1.126)
	0.057
	0.727
(0.524~1.009)
	0.111
	0.747
(0.522~1.070)

	6~7.9
	375
	0.087
	0.831
(0.673~1.027)
	0.041
	0.782
(0.619~0.989)
	0.020
	0.776
(0.626~0.961)
	0.018
	0.752
(0.594~0.952)

	8~9.9
	569
	0.000
	0.643
(0.540~0.766)
	<0.001
	0.690
(0.570~0.835)
	<0.001
	0.628
(0.527~0.748)
	<0.001
	0.678
(0.559~0.821)

	10~11.9
	1624
	0.000
	0.806
(0.722~0.900)
	<0.001
	0.798
(0.707~0.901)
	<0.001
	0.793
(0.709~0.886)
	<0.001
	0.791
(0.701~0.894)

	12~13.9
	1506
	0.131
	0.916
(0.818~1.026)
	0.157
	0.915
(0.809~1.035)
	0.114
	0.912
(0.813~1.023)
	0.145
	0.913
(0.807~1.032)

	14~15.9
	2002
	0.426
	1.042
(0.941~1.154)
	0.664
	1.025
(0.918~1.144)
	0.434
	1.042
(0.940~1.155)
	0.660
	1.025
(0.918~1.145)

	16~17.9
	1026
	0.540
	1.043
(0.912~1.191)
	0.842
	0.985
(0.853~1.138)
	0.345
	1.067
(0.933~1.221)
	0.992
	0.999
(0.865~1.154)

	18~19.9
	482
	0.122
	1.161
(0.961~1.403)
	0.032
	1.244
(1.020~1.518)
	0.096
	1.176
(0.972~1.424)
	0.029
	1.249
(1.023~1.524)

	20~21.9
	852
	0.000
	1.448
(1.249~1.678)
	<0.001
	1.462
(1.251~1.708)
	<0.001
	1.486
(1.280~1.726)
	<0.001
	1.485
(1.270~1.736)

	22~23.9
	177
	0.011
	1.504
(1.098~2.059)
	0.071
	1.358
(0.974~1.894)
	0.003
	1.624
(1.180~2.234)
	0.039
	1.422
(1.019~1.984)

	24~25.9
	210
	<0.001
	2.112
(1.562~2.854)
	<0.001
	2.152
(1.578~2.934)
	<0.001
	2.323
(1.714~3.149)
	<0.001
	2.261
(1.657~3.086)

	≥26
	86
	<0.001
	3.869
(2.233~6.702)
	<0.001
	4.138
(2.377~7.203)
	<0.001
	4.180
(2.405~7.265)
	<0.001
	4.272
(2.452~7.442)


*The reference for each GWG category was the GWG beyond the range.
a Model 1 were adjusted for age and parity.
b Model 2 were adjusted for age, parity and previous cesarean section history.
c Model 3 were adjusted for age, parity and gestational week.
d Model 4 were adjusted for age, parity, gestational week and previous cesarean section history.















Table S7 Associations of GWG categories with adverse outcomes in Overweight group*
	GWG(kg)
	N
	Model 1a
	Model 2b
	Model 3c
	Model 4d

	
	
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)

	-8~3.9
	78
	0.057
	0.618
(0.377~1.014)
	0.018
	0.507
(0.289~0.892)
	0.044
	0.598
(0.362~0.986)
	0.019
	0.507
(0.287~0.896)

	4~5.9
	123
	0.312
	0.811
(0.540~1.217)
	0.179
	0.739
(0.475~1.149)
	0.190
	0.759
(0.503~1.146)
	0.115
	0.700
(0.449~1.091)

	6~7.9
	174
	0.044
	0.705
(0.502~0.991)
	0.087
	0.729
(0.507~1.047)
	0.035
	0.689
(0.488~0.974)
	0.069
	0.713
(0.495~1.026)

	8~9.9
	177
	0.183
	0.793
(0.564~1.116)
	0.210
	0.793
(0.552~1.139)
	0.197
	0.797
(0.564~1.126)
	0.225
	0.798
(0.554~1.149)

	10~11.9
	483
	0.429
	0.911
(0.724~1.147)
	0.396
	0.900
(0.724~1.147)
	0.385
	0.902
(0.715~1.138)
	0.387
	0.898
(0.703~1.146)

	12~13.9
	315
	0.997
	0.999
(0.758~1.317)
	0.738
	0.951
(0.709~1.276)
	0.944
	0.990
(0.749~1.309)
	0.725
	0.948
(0.706~1.274)

	14~15.9
	379
	0.108
	1.238
(0.954~1.605)
	0.050
	1.310
(1.000~1.717)
	0.078
	1.267
(0.974~1.649)
	0.045
	1.320
(1.006~1.732)

	16~17.9
	129
	0.815
	0.954
(0.641~1.420)
	0.857
	0.962
(0.634~1.461)
	0.855
	0.963
(0.644~1.440)
	0.893
	0.972
(0.638~1.479)

	18~19.9
	50
	0.276
	1.463
(0.738~2.900)
	0.390
	1.363
(0.673~2.759)
	0.231
	1.526
(0.764~3.049)
	0.354
	1.398
(0.688~2.840)

	20~21.9
	122
	0.002
	2.094
(1.299~3.376)
	0.001
	2.260
(1.393~3.668)
	0.001
	2.266
(1.395~3.679)
	0.001
	2.357
(1.448~3.837)

	≥22
	67
	0.056
	1.801
(0.985~3.295)
	0.086
	1.711
(0.927~3.155)
	0.061
	1.795
(0.974~3.310)
	0.087
	1.712
(0.925~3.168)


*The reference for each GWG category was the GWG beyond the range.
a Model 1 were adjusted for age and parity.
b Model 2 were adjusted for age, parity and previous cesarean section history.
c Model 3 were adjusted for age, parity and gestational week.
d Model 4 were adjusted for age, parity, gestational week and previous cesarean section history.



















[bookmark: _Hlk115713634]Table S8 Associations of GWG categories with adverse outcomes in Obesity group*
	GWG(kg)
	N
	Model 1a
	Model 2b
	Model 3c
	Model 4d

	
	
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)
	P value
	OR (95%CI)

	-5~3.9
	26
	0.105
	0.473
(0.191~1.169)
	0.041
	0.360
(0.135~0.961)
	0.127
	0.474
(0.182~1.236)
	0.066
	0.386
(0.140~1.065)

	4~5.9
	28
	0.950
	1.031
(0.395~2.692)
	0.793
	0.872
(0.313~2.428)
	0.775
	1.154
(0.433~3.076)
	0.992
	1.005
(0.352~2.870)

	6~7.9
	36
	0.305
	1.687
(0.622~4.576)
	0.440
	1.524
(0.523~4.439)
	0.380
	1.588
(0.566~4.455)
	0.559
	1.387
(0.463~4.157)

	8~9.9
	42
	0.192
	1.929
(0.720~5.168)
	0.192
	1.970
(0.712~5.451)
	0.151
	2.105
(0.761~5.819)
	0.150
	2.151
(0.758~6.099)

	10~11.9
	62
	0.038
	0.503
(0.263~0.962)
	0.108
	0.570
(0.287~1.132)
	0.009
	0.394
(0.196~0.793)
	0.028
	0.440
(0.211~0.916)

	12~13.9
	30
	0.395
	0.686
(0.287~1.638)
	0.519
	0.738
(0.294~1.856)
	0.720
	0.847
(0.342~2.099)
	0.854
	0.914
(0.350~2.383)

	≥14
	77
	0.089
	1.900
(0.907~3.980)
	0.065
	2.051
(0.955~4.405)
	0.098
	1.919
(0.887~4.152)
	0.077
	2.027
(0.927~4.429)


*The reference for each GWG category was the GWG beyond the range.
a Model 1 were adjusted for age and parity.
b Model 2 were adjusted for age, parity and previous cesarean section history.
c Model 3 were adjusted for age, parity and gestational week.
d Model 4 were adjusted for age, parity, gestational week and previous cesarean section history.


























Table S9 The results of adverse outcomes predicted by the logistic regression models in Table 2
	NRI calculation table a

	
	This study
	Total

	
	Yesb
	Noc
	

	adverse outcomes occurred

	IOM
	
	
	

	Yesd
	5325(a1)
	385(b1)
	5710

	Noe
	27(c1)
	1652(d1)
	1679

	Total
	5352
	2037
	7389(N1)

	No adverse outcomes occurred

	IOM
	
	
	

	Yesd
	2847(a2)
	632(b2)
	3479

	Noe
	27(c2)
	1817(d2)
	1844

	Total
	2874
	2449
	5323(N2)


a NRI=(c1-b1)/N1+(b2-c2)/N2=0.065>0, Z==11.71，P value < 0.001. NRI is statistically significant compared with 0, which shows that the predictive ability of This study is better than IOM.
b In the model of this study, it is predicted that adverse outcomes will occur.
c In the model of this study, it is predicted that adverse outcomes will not occur.
d In the model of IOM, it is predicted that adverse outcomes will occur.
e In the model of IOM, it is predicted that adverse outcomes will not occur.
