Table S3. The associations between maternal gestational weight gain and risk of LGA.
	　
	The first-trimester
	　
	The Second-trimester
	　
	The Third-trimester 
	　

	
	
	OR
	95% CI
	P value
	
	OR
	95% CI
	P value
	　
	OR
	95% CI
	P value
	　

	GWG
	G1
	Reference
	　
	　
	　
	Reference
	
	
	
	Reference
	
	
	

	
	G2
	1.070
	0.834-1.374
	0.595 
	　
	0.800 
	0.608-1.052
	0.110 
	　
	0.686
	0.529-0.890
	0.005* 
	

	
	G3
	1.228
	0.974-1.547
	0.083 
	　
	1.602
	1.280-2.004
	0.000* 
	　
	1.350
	1.076-1.695
	0.010* 
	

	Age
	
	0.999 
	0.971-1.027
	0.941 
	
	1.005 
	0.977-1.034
	0.714 
	
	1.005
	0.977-1.033
	0.735 
	

	GDM
	
	1.347 
	1.053-1.724
	0.018 
	
	1.438 
	1.121-1.846
	0.004 
	
	1.485
	1.156-1.908
	0.002 
	

	Parity
	1
	Reference
	
	
	
	Reference
	
	
	
	Reference
	
	
	

	
	>1
	1.620 
	1.295-2.027
	0.000 
	　
	1.629
	1.301-2.040
	0.000 
	　
	1.628
	1.300-2.039
	0.000 
	　


*P-value <0.05 were considered statistically significant

Table S4. The associations between maternal gestational weight gain and risk of SGA.
	　
	The first-trimester
	　
	The Second-trimester
	　
	The Third-trimester
	　

	
	
	OR
	95% CI
	P value
	
	OR
	95% CI
	P value
	　
	OR
	95% CI
	P value
	　

	GWG
	G1
	Reference
	　
	　
	　
	Reference
	
	
	
	Reference
	
	
	

	
	G2
	1.188 
	0.778-1.815
	0.424 
	　
	1.825
	1.219-2.733
	0.003*
	　
	1.340 
	0.893-2.011
	0.157 
	

	
	G3
	0.712
	0.442-1.149
	0.164 
	　
	0.729
	0.438-1.212
	0.223 
	　
	0.775 
	0.478-1.255
	0.300 
	

	Age
	
	1.053 
	0.999-1.110
	0.055 
	
	1.042 
	0.989-1.099
	0.124 
	
	1.047
	0.992-1.104
	0.093
	

	GDM
	
	0.795 
	0.475-1.331
	0.382 
	
	0.711 
	0.422-1.198
	0.200 
	
	0.732
	0.434-1.235
	0.242 
	

	Parity
	1
	Reference
	
	
	
	Reference
	
	
	
	Reference
	
	
	

	
	>1
	0.362 
	0.217-0.603
	0.000 
	　
	0.357
	0.215-0.595
	0.000 
	　
	0.365 
	0.219-0.609
	0.000
	　


 *P-value <0.05 were considered statistically significant.


Part 1: Raw GWG Trajectory Analysis (3-Group Model)
Table S5. Model Fit Indices for Raw GWG Trajectories
	Index
	Value
	Criterion

	Sample size (N)
	3175
	-

	Number of groups (K)
	3
	-

	Group size range
	17.2%-61.3%
	> 5% 

	Minimum group size
	n=546
	> 50 


Note: BIC, AIC, Entropy, and LMRT/BLRT values should be obtained from SAS PROC TRAJ output.
Table S6. Characteristics of Raw GWG Trajectory Groups
	Group
	N
	Percentage
	Avg. Posterior Probability
	Total GWG (kg)
	Trajectory Pattern

	1
	684
	21.5%
	>0.70
	7.67 ± 3.21
	Low GWG

	2
	1945
	61.3%
	>0.70
	13.29 ± 2.86
	Moderate GWG

	3
	546
	17.2%
	>0.70
	19.21 ± 3.54
	High GWG

	Assessment
	
	
	All > 0.70
	
	


Table S7. Trajectory Coefficients for Raw GWG
	Group
	Intercept (SE)
	Slope (SE)
	95% CI for Slope
	Pattern

	1
	0.49 (0.10)
	7.66 (0.10)
	[7.47, 7.85]
	Low growth

	2
	2.01 (0.05)
	12.06 (0.05)
	[11.97, 12.16]
	Moderate growth

	3
	3.33 (0.11)
	16.87 (0.11)
	[16.65, 17.09]
	High growth


Table S8. Comparison of Maternal Characteristics Across Raw GWG Trajectory Groups
	Variable
	Group 1 (n=684)
	Group 2 (n=1945)
	Group 3 (n=546)
	P-value

	Age (years, Mean±SD)
	31.34±3.80
	30.52±3.81
	29.45±3.89
	<0.001

	Pre-pregnancy BMI (kg/m²)
	23.90±4.09
	21.31±2.44
	21.94±3.13
	<0.001

	Parity (Mean±SD)
	1.38±0.49
	1.32±0.47
	1.27±0.45
	<0.001


Table S9. Comparison of Neonatal Outcomes Across Raw GWG Trajectory Groups
	Outcome
	Group 1 (n=684)
	Group 2 (n=1945)
	Group 3 (n=546)
	P-value

	LGA (n, %)
	86 (12.6%)
	272 (14.0%)
	134 (24.5%)
	<0.001

	SGA (n, %)
	43 (6.3%)
	75 (3.9%)
	13 (2.4%)
	<0.001

	AGA (n, %)
	555 (81.1%)
	1598 (82.2%)
	399 (73.1%)
	-

	Birth weight (g, Mean±SD)
	3359±402
	3400±379
	3530±406
	<0.001


Trend Analysis: LGA incidence increased with trajectory group weight gain (Group 1: 12.6% → Group 3: 24.5%); SGA incidence decreased with trajectory group weight gain (Group 1: 6.3% → Group 3: 2.4%).
Table S10. Distribution of Raw GWG Trajectory Groups by Pre-pregnancy BMI
	BMI Category
	Group 1
	Group 2
	Group 3

	Underweight (n=2173)
	336 (15.5%)
	1467 (67.5%)
	370 (17.0%)

	Normal (n=315)
	41 (13.0%)
	215 (68.3%)
	59 (18.7%)

	Overweight (n=517)
	188 (36.4%)
	243 (47.0%)
	86 (16.6%)

	Obese (n=170)
	119 (70.0%)
	20 (11.8%)
	31 (18.2%)


Chi-square test: χ² = 388.11, df = 6, P < 0.001
Conclusion: Pre-pregnancy BMI was significantly associated with trajectory group distribution.
Table S11. Distribution of Raw GWG Trajectory Groups by GDM Status
	GDM Status
	Group 1
	Group 2
	Group 3

	Non-GDM (n=2646)
	477 (18.0%)
	1680 (63.5%)
	489 (18.5%)

	GDM (n=529)
	207 (39.1%)
	265 (50.1%)
	57 (10.8%)


Chi-square test: χ² = 119.27, df = 2, P < 0.001



Part 2: Gestational-Age-Standardized GWG Z-score Trajectory Analysis (4-Group Model)
Table S12. Model Fit Indices for Z-score Trajectories
	Index
	Value
	Criterion

	Sample size (N)
	3175
	-

	Number of groups (K)
	4
	-

	BIC
	1074.63
	Lower is better

	AIC
	983.69
	Lower is better

	Entropy
	0.78
	> 0.70 

	Group size range
	7.9%-43.5%
	> 5%


Assessment: The model demonstrated good fit with Entropy = 0.78 > 0.70 and all group proportions > 5%.
Table S13. Characteristics of Z-score Trajectory Groups
	Group
	N
	Percentage
	Avg. Posterior Probability
	Trajectory Pattern

	1
	273
	8.6%
	0.872
	Persistent decline

	2
	1380
	43.5%
	0.875
	Stable then slight decline

	3
	1272
	40.1%
	0.870
	Stable then slight increase

	4
	250
	7.9%
	0.888
	Persistently elevated

	Assessment
	
	
	All > 0.70
	


Table S14. Trajectory Coefficients for Z-scores
	Group
	Intercept (SE)
	Slope (SE)
	95% CI for Slope
	Pattern

	1
	-2.45 (0.07)
	-5.21 (0.08)
	[-5.36, -5.06]
	Persistent decline

	2
	-2.38 (0.03)
	-1.97 (0.03)
	[-2.02, -1.91]
	Stable then decline

	3
	-2.10 (0.03)
	1.06 (0.03)
	[1.00, 1.12]
	Stable then increase

	4
	-1.97 (0.10)
	4.66 (0.10)
	[4.46, 4.86]
	Persistently elevated


Table S15. Mean Z-scores at Each Time Point
	Group
	Week 16
	Week 24
	Week 28
	Week 36
	Week 40

	1
	-2.64
	-3.89
	-4.98
	-7.02
	-7.60

	2
	-2.47
	-2.94
	-3.27
	-4.13
	-4.33

	3
	-2.15
	-1.75
	-1.46
	-1.22
	-1.09

	4
	-1.94
	-0.62
	0.47
	2.16
	2.49


Table S14. Comparison of Maternal Characteristics Across Z-score Trajectory Groups
	Variable
	Group 1
	Group 2
	Group 3
	Group 4
	P-value

	Age (years)
	31.41±3.80
	30.90±3.88
	30.19±3.77
	29.03±3.83
	<0.001

	Pre-pregnancy BMI (kg/m²)
	22.30±3.25
	21.99±3.15
	21.87±3.11
	22.09±3.31
	0.212

	Parity
	1.33±0.48
	1.38±0.51
	1.31±0.50
	1.26±0.46
	<0.001

	GDM (n, %)
	92 (33.7%)
	256 (18.6%)
	159 (12.5%)
	22 (8.8%)
	<0.001


Table S16. Comparison of Neonatal Outcomes Across Z-score Trajectory Groups
	Outcome
	Group 1
	Group 2
	Group 3
	Group 4
	P-value

	LGA (n, %)
	24 (8.8%)
	167 (12.1%)
	235 (18.5%)
	66 (26.4%)
	<0.001

	SGA (n, %)
	18 (6.6%)
	72 (5.2%)
	35 (2.8%)
	6 (2.4%)
	-

	AGA (n, %)
	231 (84.6%)
	1141 (82.7%)
	1002 (78.8%)
	178 (71.2%)
	-

	
	
	
	Chi-square test: χ² = 64.84, df = 6, P < 0.001


Trend Analysis: LGA incidence increased progressively across Z-score trajectory groups (Group 1: 8.8% → Group 4: 26.4%); SGA incidence decreased (Group 1: 6.6% → Group 4: 2.4%).
Table S17. Sensitivity Analysis: Excluding Extreme Values
	Index
	Original Sample
	After Exclusion

	Sample size
	3175
	3133 (excluded 1.3%)

	Group 1
	273 (8.6%)
	244 (7.8%)

	Group 2
	1380 (43.5%)
	1371 (43.8%)

	Group 3
	1272 (40.1%)
	1272 (40.6%)

	Group 4
	250 (7.9%)
	246 (7.9%)


Conclusion: After excluding extreme values (|Z| > 10, 1.3%), the trajectory group distribution remained stable.
[bookmark: _GoBack]Table S18. Distribution of Z-score Trajectory Groups by GDM Status
	GDM Status
	Group 1
	Group 2
	Group 3
	Group 4

	Non-GDM (n=2646)
	181 (6.8%)
	1124 (42.5%)
	1113 (42.1%)
	228 (8.6%)

	GDM (n=529)
	92 (17.4%)
	256 (48.4%)
	159 (30.1%)
	22 (4.2%)


Chi-square test: χ² = 87.61, df = 3, P < 0.001


