Supplementary materials
Table S1 Baseline characteristic of sibling pairs with different birth outcomes from 2016 to 2022 in Nanning, China.
	Characteristics
	Preterm birth (PTB) (n=15 842)
	P
	Low birth weight (LBW) (n=16 744)
	P
	Small for gestational age (SGA) (n=37 852)
	P

	
	Case (n=7921)
	Control (n=7921)
	
	Case (n=8372)
	Control (n=8372)
	
	Case (n=18 926)
	Control (n=18 926)
	

	Maternal age (y)
	28.76±5.38
	28.62±5.22
	0.103
	28.07±4.97
	28.03±4.96
	0.574
	28.12±4.98
	28.09±4.95
	0.535

	Conception season
	
	
	
	
	
	
	
	
	

	Spring
	2124 (26.81)
	1956 (24.69)
	0.011
	2137 (25.53)
	2086 (24.92)
	0.197
	4773 (25.22)
	4705 (24.86)
	0.442

	Summer
	1781 (22.48)
	1767 (22.31)
	
	1902 (22.72)
	1839 (21.97)
	
	4253 (22.47)
	4294 (22.69)
	

	Autumn
	1910 (24.11)
	2016 (25.45)
	
	2001 (23.90)
	2112 (25.23)
	
	4683 (24.74)
	4597 (24.29)
	

	Winter
	2106 (26.59)
	2182 (27.55)
	
	2332 (27.85)
	2335 (27.89)
	
	5217 (27.57)
	5330 (28.16)
	

	Parity
	
	
	
	
	
	
	
	
	

	Nulliparous
	2810 (35.48)
	2914 (36.79)
	<0.001
	3040 (36.31)
	3119 (37.26)
	<0.001
	6979 (36.88)
	6995 (36.96)
	<0.001

	Multiparous
	5111 (64.52)
	5007 (63.21)
	
	5332 (63.69)
	5253 (62.74)
	
	11947 (63.12)
	11931 (63.04)
	

	Newborn sex
	
	
	
	
	
	
	
	
	

	Male
	4396 (55.50)
	3818 (48.20)
	<0.001
	4160 (49.69)
	4189 (50.04)
	0.810
	9468 (50.03)
	9517 (50.29)
	0.674

	Female
	3525 (44.50)
	4103 (51.80)
	
	4212 (50.31)
	4183 (49.96)
	
	9458 (49.97)
	9409 (49.71)
	

	Gestational age (w)
	34.81±1.84
	38.36±1.04
	<0.001
	38.63±1.45
	38.66±1.41
	0.257
	38.65±1.44
	38.63±1.44
	0.403

	Birth weight (g)
	2467.64±515.41
	3095.30±396.71
	<0.001
	2167.13±424.93
	3158.43±423.84
	0.485
	3153.85±420.34
	3153.47±426.83
	0.930 



Table S2 Unadjusted odds ratios (ORs) and 95%CIs for adverse birth outcomes associated with maternal exposure to air pollutants, from 2016 to 2022 in Nanning, China. a
	Pollutants
	Preterm birth (PTB)
	
	Low birth weight (LBW)
	
	Small for gestational age (SGA)

	
	Unmatched designb
(n=194 284)
	P
	Matched designc
(n=15 842)
	P
	Bias
(%)
	
	Unmatched design
(n=194 284)
	P
	Matched design
(n=16 744)
	P
	Bias
(%)
	
	Unmatched design
(n=194 284)
	P
	Matched design
(n=37 852)
	P
	Bias
(%)

	PM2.5_trimester1
	1.002 (0.999,1.004)
	0.12 
	1.002 (0.999-1.005)
	0.19
	0.00
	
	1.001 (0.999,1.003)
	0.34 
	1.005 (0.999-1.011)
	0.12
	-0.40
	
	1.001 (0.999,1.003)
	0.14 
	1.006 (1.002-1.010)
	0.01
	-0.50

	PM2.5_trimester2
	1.002 (1.000,1.004)
	0.03 
	0.998 (0.995-1.001)
	0.24
	0.40
	
	1.001 (0.998,1.003)
	0.52 
	1.003 (0.999-1.007)
	0.10
	-0.20
	
	1.001 (0.999,1.003)
	0.09 
	1.002 (1.000-1.005)
	0.08
	-0.10

	PM2.5_trimester3
	0.999 (0.997,1.001)
	0.19 
	0.997 (0.994-1.001)
	0.11
	0.22
	
	1.001 (0.998,1.003)
	0.58 
	1.003 (0.999-1.008)
	0.18
	-0.20
	
	1.001 (0.999,1.002)
	0.30 
	1.003 (1.000-1.006)
	0.07
	-0.20

	PM2.5_entire pregnancy
	1.003 (0.999,1.007)
	0.15 
	0.997 (0.991-1.003)
	0.35
	0.60
	
	1.003 (0.999,1.007)
	0.17 
	1.003 (0.992-1.015)
	0.56
	0.00
	
	1.004 (1.001,1.007)
	0.01 
	1.013 (1.005-1.021)
	0.00
	-0.89

	PM10_trimester1
	1.001 (0.999,1.003)
	0.24 
	1.002 (0.999-1.004)
	0.20
	-0.10
	
	1.001 (0.999,1.002)
	0.41 
	1.087 (0.791-1.495)
	0.61
	-7.91
	
	1.001 (0.999,1.002)
	0.17 
	1.369 (1.108-1.692)
	0.00
	-26.88

	PM10_trimester2
	1.001 (0.999,1.003)
	0.09 
	0.999 (0.996-1.001)
	0.36
	0.20
	
	1.001 (0.999,1.002)
	0.50 
	1.002 (0.998-1.005)
	0.39
	-0.10
	
	1.001 (0.999,1.002)
	0.13 
	0.998 (0.995-1.000)
	0.05
	0.30

	PM10_trimester3
	0.999 (0.998,1.001)
	0.31 
	0.998 (0.996-1.001)
	0.14
	0.10
	
	1.000 (0.999,1.002)
	0.65 
	1.002 (0.999-1.005)
	0.22
	-0.20
	
	1.000 (0.999,1.001)
	0.74 
	1.002 (1.000-1.004)
	0.08
	-0.20

	PM10_entire pregnancy
	1.001 (0.999,1.004)
	0.32 
	0.999 (0.995-1.003)
	0.53
	0.20
	
	1.002 (0.999,1.004)
	0.28 
	1.001 (0.999-1.004)
	0.28
	0.10
	
	1.002 (0.999,1.004)
	0.07 
	1.001 (0.999-1.003)
	0.22
	0.10

	NO2_trimester1
	1.002 (0.999,1.005)
	0.10 
	1.004 (1.000-1.008)
	0.05
	-0.20
	
	1.001 (0.998,1.003)
	0.62 
	1.002 (0.998-1.006)
	0.31
	-0.10
	
	1.001 (0.999,1.003)
	0.16 
	1.002 (0.999-1.004)
	0.21
	-0.10

	NO2_trimester2
	1.001 (0.999,1.004)
	0.34 
	0.999 (0.995-1.003)
	0.64
	0.20
	
	1.001 (0.998,1.004)
	0.43 
	1.002 (0.992-1.011)
	0.73
	-0.10
	
	1.002 (0.999,1.004)
	0.06 
	1.009 (1.003-1.016)
	0.01
	-0.69

	NO2_trimester3
	0.999 (0.997,1.002)
	0.70 
	1.000(0.996-1.004)
	0.87
	-0.10
	
	1.001 (0.998,1.004)
	0.40 
	1.032 (0.829-1.284)
	0.78
	-3.00
	
	1.002 (0.999,1.003)
	0.09 
	1.142 (0.986-1.321)
	0.08
	-12.26

	NO2_entire pregnancy
	1.001 (0.998,1.005)
	0.37 
	1.001 (0.997-1.006)
	0.58
	0.00
	
	1.001 (0.998,1.005)
	0.39 
	1.000 (0.998-1.003)
	0.70
	0.10
	
	1.002 (1.000,1.004)
	0.04 
	1.000 (0.999-1.002)
	0.92
	0.20

	SO2_trimester1
	1.008 (1.001,1.014)
	0.02 
	0.997 (0.987-1.007)
	0.52
	1.10
	
	1.004 (0.997,1.011)
	0.28 
	1.001 (0.998-1.004)
	0.60
	0.30
	
	1.005 (1.000,1.009)
	0.04 
	1.001 (0.999-1.004)
	0.20
	0.40

	SO2_trimester2
	1.003 (0.996,1.010)
	0.39 
	0.991 (0.981-1.001)
	0.08
	1.21
	
	1.003 (0.996,1.010)
	0.36 
	1.001 (0.998-1.003)
	0.47
	0.20
	
	1.006 (1.001,1.011)
	0.01 
	1.001 (0.999-1.002)
	0.35
	0.50

	SO2_trimester3
	0.998 (0.990,1.005)
	0.49 
	0.992 (0.981-1.003)
	0.15
	0.60
	
	1.006 (0.998,1.013)
	0.13 
	1.002 (0.998-1.006)
	0.40
	0.40
	
	1.005 (0.999,1.009)
	0.06 
	1.002 (0.999-1.005)
	0.16
	0.30

	SO2_entire pregnancy
	1.004 (0.996,1.012)
	0.30 
	0.991 (0.979-1.003)
	0.14
	1.31
	
	1.006 (0.997,1.014)
	0.17 
	1.000(0.990-1.010)
	0.94
	0.60
	
	1.007 (1.002,1.013)
	0.01 
	1.009 (1.002-1.016)
	0.01
	-0.20

	CO_trimester1
	1.145 (0.988,1.326)
	0.07 
	1.126 (0.900-1.408)
	0.30
	1.69
	
	1.057 (0.905,1.233)
	0.49 
	1.031 (0.828-1.282)
	0.79
	2.52
	
	1.033 (0.933,1.144)
	0.53 
	1.160 (1.003-1.341)
	0.04
	-10.95

	CO_trimester2
	1.179 (1.018,1.364)
	0.03 
	0.915 (0.731-1.144)
	0.43
	28.85
	
	1.106 (0.948,1.289)
	0.20 
	1.001 (0.998-1.003)
	0.56
	10.49
	
	1.146 (1.035,1.268)
	0.01 
	0.999 (0.997-1.000)
	0.13
	14.71

	CO_trimester3
	0.946 (0.822,1.087)
	0.43 
	0.874 (0.705-1.084)
	0.22
	8.24
	
	1.072 (0.926,1.241)
	0.35 
	1.001 (0.998-1.004)
	0.49
	7.09
	
	1.177 (1.068,1.296)
	0.00 
	1.001 (0.999-1.003)
	0.17
	17.58

	CO_entire pregnancy
	1.183 (0.955,1.464)
	0.12 
	0.921 (0.665-1.275)
	0.62
	28.45
	
	1.178 (0.941,1.475)
	0.15 
	1.001 (0.999-1.004)
	0.28
	17.68
	
	1.280 (1.103,1.484)
	0.00 
	1.001 (0.999-1.002)
	0.36
	27.87

	O3_trimester1
	0.999 (0.998,1.001)
	0.64 
	0.999 (0.997-1.001)
	0.37
	0.00
	
	1.000 (0.998,1.001)
	0.83 
	1.003 (0.999-1.007)
	0.15
	-0.30
	
	1.001 (1.000,1.002)
	0.05 
	1.002 (1.000-1.005)
	0.07
	-0.10

	O3_trimester2
	0.999 (0.998,1.001)
	0.32 
	1.001 (0.999-1.004)
	0.31
	-0.20
	
	1.000 (0.998,1.002)
	0.92 
	1.007 (0.996-1.017)
	0.21
	-0.60
	
	0.999 (0.998,1.001)
	0.29 
	1.010 (1.003-1.017)
	0.01
	-1.09

	O3_trimester3
	1.000 (0.999,1.002)
	0.63 
	1.002 (0.999-1.004)
	0.14
	-0.20
	
	0.999 (0.998,1.000)
	0.20 
	1.052 (0.856-1.293)
	0.63
	-5.04
	
	0.998 (0.997,0.999)
	<0.001
	1.159 (1.010-1.330)
	0.04
	-13.81

	O3_entire pregnancy
	0.999 (0.997,1.002)
	0.64 
	1.002 (0.998-1.006)
	0.35
	-0.30
	
	0.999 (0.996,1.001)
	0.39 
	1.001 (0.999-1.003)
	0.58
	-0.20
	
	0.998 (0.997,1.000)
	0.06 
	0.999 (0.997-1.000)
	0.05
	0.00


a ORs were estimated based on per 1 μg/m3 increase in PM2.5, PM10, NO2, SO2, O3, and 1 mg/m3 increase in CO.
b Unmatched design: Unconditional logistic regression model; 
c Matched design: Generalized linear mixed model, incorporated a random intercept for family ID.

Table S3 Adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for adverse birth outcomes associated with maternal exposure to main air pollutants with co-pollutant adjustment, using O3 and NO2 as representative pollutant pairs, from 2016 to 2022 in Nanning, China.a,b
	Birth Outcome
	Exposure Window
	OR_main c (95% CI)
	P
	OR_co c (95% CI)
	P

	Preterm birth (PTB)
(n=15 842)
	Trimester 1
	0.999 (0.997,1.001)
	0.33
	1.004 (1.000-1.008)
	0.05

	
	Trimester 2
	1.001 (0.999,1.004)
	0.35
	1.000 (0.995-1.004)
	0.84

	
	Trimester 3
	1.002 (0.999,1.004)
	0.16
	1.000 (0.996-1.004)
	0.85

	
	Entire pregnancy
	1.002 (0.998,1.005)
	0.43
	1.002 (0.997-1.007)
	0.41

	Low birth weight (LBW)
(n=16 744)

	Trimester 1
	1.000 (0.998,1.003)
	0.71
	1.002 (0.998-1.006)
	0.27

	
	Trimester 2
	1.001 (0.998,1.003)
	0.60
	1.002 (0.998-1.006)
	0.35

	
	Trimester 3
	1.001 (0.999,1.003)
	0.58
	1.003 (0.999-1.007)
	0.12

	
	Entire pregnancy
	1.000 (0.996,1.005)
	0.85
	1.004 (0.999-1.008)
	0.14

	Small for gestational age (SGA)
 (n=37 852)

	Trimester 1
	1.000 (0.999,1.002)
	0.93
	1.002 (0.999-1.004)
	0.19

	
	Trimester 2
	0.999 (0.997,1.000)
	0.12
	1.002 (0.999-1.004)
	0.25

	
	Trimester 3
	0.999 (0.997,0.999)
	0.05
	1.002 (0.999-1.004)
	0.15

	
	Entire pregnancy
	0.997 (0.995,0.999)
	0.05
	1.002 (0.999-1.006)
	0.13


a ORs were estimated based on per 1 μg/m³ increase in PM₂.₅, PM₁₀, NO₂, SO₂, O₃, and per 1 mg/m³ increase in CO;
b All models were generalized linear mixed models (GLMM) with a random intercept for family ID, adjusted for newborn sex, maternal age, parity, conception season, year of conception and birth order;
c All models treat O₃ as the main pollutant, with NO₂ as the co-adjusted pollutant.


















Table S4 Adjusted odds ratios (ORs) with 95%CIs for the association between maternal exposure to air pollutants and adverse birth outcomes, after excluding birth with maternal age ≥35 years, from 2016 to 2022 in Nanning, China.a
	Pollutants
	Preterm birth (PTB)
	　
	Low birth weight (LBW)
	　
	Small for gestational age (SGA)

	
	Unmatched designb
(n=180 363)
	P
	Matched designc
(n=12 664)
	P
	Difference in effect estimates (%)d
	
	Unmatched design
(n=180 363)
	P
	Matched design
(n=14 272)
	P
	Difference in effect estimates (%)
	
	Unmatched design
(n=180 363)
	P
	Matched design
(n=32 232)
	P
	Difference in effect estimates (%)

	PM2.5_trimester1
	1.001 (0.999,1.004)
	0.22
	1.001 (0.998-1.005)
	0.42
	0.00
	
	1.001 (0.999,1.003)
	0.39
	1.002 (0.999-1.005)
	0.24
	-0.10 
	
	1.001 (0.999,1.003)
	0.16
	1.002 (1.000-1.004)
	0.09
	-0.10 

	PM2.5_trimester2
	1.002 (1.000,1.005)
	0.04
	0.998 (0.995-1.002)
	0.36
	0.40 
	
	1.000 (0.998,1.003)
	0.81
	1.001 (0.997-1.004)
	0.77
	-0.10 
	
	1.001 (0.999,1.003)
	0.08
	1.001 (0.999-1.004)
	0.24
	0.00

	PM2.5_trimester3
	0.999 (0.997,1.001)
	0.49
	0.998 (0.995-1.002)
	0.39
	0.10 
	
	1.001 (0.999,1.003)
	0.41
	1.001 (0.998-1.004)
	0.61
	0.00 
	
	1.001 (0.999,1.002)
	0.46
	1.001 (0.999-1.003)
	0.28
	0.00

	PM2.5_entire pregnancy
	1.003 (0.999,1.008)
	0.11
	0.998 (0.991-1.005)
	0.55
	0.50 
	
	1.003 (0.998,1.007)
	0.22
	1.004 (0.998-1.011)
	0.20
	-0.10 
	
	1.004 (1.001,1.006)
	0.01
	1.006 (1.001-1.010)
	0.01
	-0.20 

	PM10_trimester1
	1.001 (0.999,1.002)
	0.39
	1.001 (0.998-1.004)
	0.46
	0.00 
	
	1.001 (0.999,1.002)
	0.43
	1.001 (0.999-1.004)
	0.31
	0.00
	
	1.001 (0.999,1.002)
	0.12
	1.001 (1.000-1.003)
	0.16
	0.00

	PM10_trimester2
	1.001 (0.999,1.003)
	0.11
	0.999 (0.996-1.001)
	0.36
	0.20 
	
	1.000 (0.999,1.002)
	0.76
	1.001 (0.998-1.003)
	0.70
	-0.10 
	
	1.001 (0.999,1.002)
	0.10
	1.001 (0.999-1.003)
	0.39
	0.00

	PM10_trimester3
	0.999 (0.998,1.001)
	0.57
	0.999 (0.996-1.002)
	0.39
	0.00
	
	1.001 (0.999,1.002)
	0.46
	1.001 (0.999-1.004)
	0.35
	0.00 
	
	1.000 (0.999,1.001)
	0.84
	1.001 (0.999-1.002)
	0.49
	-0.10 

	PM10_entire pregnancy
	1.001 (0.999,1.004)
	0.31
	0.999 (0.994-1.003)
	0.57
	0.20 
	
	1.002 (0.999,1.004)
	0.30
	1.003 (0.999-1.007)
	0.19
	-0.10 
	
	1.002 (0.999,1.004)
	0.06
	1.002 (1.000-1.005)
	0.09
	0.00

	NO2_trimester1
	1.002 (0.999,1.005)
	0.14
	1.003 (0.999-1.007)
	0.19
	-0.10 
	
	1.001 (0.998,1.003)
	0.68
	1.002 (0.998-1.006)
	0.34
	-0.10 
	
	1.001 (0.999,1.003)
	0.15
	1.002 (0.999-1.005)
	0.15
	-0.10 

	NO2_trimester2
	1.002 (0.999,1.005)
	0.23
	0.998 (0.994-1.003)
	0.49
	0.40 
	
	1.001 (0.998,1.004)
	0.51
	1.001 (0.997-1.006)
	0.56
	0.00
	
	1.002 (0.999,1.004)
	0.06
	1.002 (0.999-1.005)
	0.12
	0.00

	NO2_trimester3
	0.999 (0.997,1.002)
	0.84
	0.999 (0.995-1.004)
	0.73
	0.00
	
	1.001 (0.999,1.004)
	0.35
	1.003 (0.999-1.007)
	0.21
	-0.20 
	
	1.001 (0.999,1.003)
	0.13
	1.003 (1.000-1.005)
	0.07
	-0.20 

	NO2_entire pregnancy
	1.002 (0.998,1.005)
	0.32
	1.000 (0.995-1.006)
	0.91
	0.20 
	
	1.001 (0.998,1.005)
	0.42
	1.003 (0.998-1.008)
	0.25
	-0.20 
	
	1.002 (1.000,1.005)
	0.05
	1.003 (1.000-1.007)
	0.05
	-0.10 

	SO2_trimester1
	1.009 (1.003,1.016)
	0.01
	0.997 (0.986-1.008)
	0.60
	1.20 
	
	1.004 (0.997,1.011)
	0.25
	1.000 (0.990-1.011)
	0.97
	0.40 
	
	1.003 (0.999,1.008)
	0.17
	1.008 (1.001-1.016)
	0.02
	-0.50 

	SO2_trimester2
	1.006 (0.999,1.013)
	0.09
	0.992 (0.981-1.004)
	0.20
	1.41 
	
	1.004 (0.996,1.011)
	0.31
	0.999 (0.989-1.010)
	0.89
	0.50 
	
	1.004 (0.999,1.009)
	0.08
	1.009 (1.001-1.016)
	0.02
	-0.50 

	SO2_trimester3
	0.999 (0.993,1.007)
	0.99
	0.993 (0.981-1.005)
	0.28
	0.60 
	
	1.007 (0.999,1.014)
	0.10
	1.006 (0.995-1.018)
	0.26
	0.10 
	
	1.003 (0.998,1.008)
	0.18
	1.009 (1.002-1.017)
	0.02
	-0.59 

	SO2_entire pregnancy
	1.007 (0.999,1.016)
	0.08
	0.992 (0.979-1.006)
	0.26
	1.51 
	
	1.007 (0.998,1.015)
	0.14
	1.003 (0.990-1.015)
	0.70
	0.40 
	
	1.005 (0.999,1.011)
	0.08
	1.012 (1.004-1.021)
	0.01
	-0.69 

	CO_trimester1
	1.159 (0.992,1.353)
	0.06
	1.090 (0.848-1.401)
	0.50
	6.33 
	
	1.050 (0.893,1.234)
	0.55
	1.044 (0.824-1.323)
	0.72
	0.57 
	
	1.008 (0.907,1.120)
	0.89
	1.152 (0.983-1.350)
	0.08
	-12.50 

	CO_trimester2
	1.251 (1.072,1.461)
	<0.001
	0.945 (0.734-1.217)
	0.66
	32.38 
	
	1.109 (0.944,1.302)
	0.21
	1.050 (0.828-1.331)
	0.69
	5.62 
	
	1.118 (1.007,1.242)
	0.04
	1.170 (0.999-1.370)
	0.05
	-4.44 

	CO_trimester3
	1.021 (0.881,1.183)
	0.78
	0.911 (0.715-1.16)
	0.45
	12.07 
	
	1.102 (0.945,1.285)
	0.21
	1.045 (0.835-1.307)
	0.70
	5.45 
	
	1.140 (1.031,1.260)
	0.01
	1.172 (1.010-1.361)
	0.04
	-2.73 

	CO_entire pregnancy
	1.323 (1.055,1.660)
	0.02
	0.951 (0.658-1.374)
	0.79
	39.12 
	
	1.202 (0.950,1.521)
	0.13
	1.104 (0.782-1.559)
	0.57
	18.12 
	
	1.206 (1.034,1.406)
	0.02
	1.400 (1.112-1.761)
	<0.001
	-13.86 

	O3_trimester1
	0.999 (0.998,1.001)
	0.56
	0.999 (0.997-1.002)
	0.55
	0.00
	
	1.000 (0.998,1.002)
	0.89
	1.000 (0.998-1.003)
	0.79
	0.00
	
	1.002 (1.001,1.003)
	<0.001
	1.000 (0.998-1.002)
	0.92
	0.20 

	O3_trimester2
	0.998 (0.997,1.000)
	0.05
	1.000 (0.998-1.003)
	0.79
	-0.20 
	
	1.000 (0.998,1.002)
	0.89
	1.001 (0.998-1.004)
	0.48
	-0.10 
	
	0.999 (0.999,1.001)
	0.88
	0.999 (0.997-1.001)
	0.31
	0.00

	O3_trimester3
	0.999 (0.998,1.001)
	0.76
	1.001 (0.999-1.004)
	0.25
	-0.20 
	
	0.999 (0.997,1.001)
	0.19
	1.001 (0.998-1.003)
	0.66
	-0.20 
	
	0.998 (0.997,0.999)
	<0.001
	0.998 (0.997-1.000)
	0.02
	0.00

	O3_entire pregnancy
	0.998 (0.995,1.001)
	0.13
	1.001 (0.997-1.006)
	0.61
	-0.30 
	　
	0.999 (0.996,1.001)
	0.34
	1.002 (0.998-1.006)
	0.43
	-0.30 
	　
	0.999 (0.998,1.001)
	0.60
	0.997 (0.995-1.000)
	0.05
	0.20 


a ORs were estimated based on per 1 μg/m3 increase in PM2.5, PM10, NO2, SO2, O3, and 1 mg/m3 increase in CO.
b Unmatched design: Unconditional logistic regression model, adjusted for newborn sex, maternal age, parity and conception season.
c Matched design: Generalized linear mixed model, adjusted for newborn sex, maternal age, parity, conception season, birth order and year of conception, and incorporated a random intercept for family ID.
d Due to non-collapsibility of odds ratios, the difference does not represent absolute confounding bias, but a combination of unmeasured familial confounding and inherent mathematical divergence between the unconditional logistic model (marginal effects) and GLMM (conditional effects).


Table S5 Adjusted odds ratios (ORs) with 95% confidence intervals (CIs) for the association between maternal exposure to air pollutants and adverse birth outcomes using different random effects structures, from 2016 to 2022 in Nanning, China.a
	Pollutants
	Preterm birth (PTB) (n=15 818)
	　
	Low birth weight (LBW) (n=16 740)
	　
	Small for gestational age (SGA) (n=37 838)

	
	Model 1b
	　
	Model 2c
	　
	Model 1
	　
	Model 2
	　
	Model 1
	　
	Model 2

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

	PM2.5_trimester1
	1.002 (0.999-1.005)
	0.21
	
	1.002 (0.999-1.005)
	0.21
	
	1.002 (0.999-1.005)
	0.21
	
	1.002 (0.999-1.005)
	0.21
	
	1.002 (1.000-1.004)
	0.08
	
	1.002 (1.000-1.004)
	0.08

	PM2.5_trimester2
	0.998 (0.995-1.001)
	0.25
	
	0.998 (0.995-1.001)
	0.25
	
	1.001 (0.998-1.004)
	0.61
	
	1.001 (0.998-1.004)
	0.61
	
	1.001 (0.999-1.004)
	0.19
	
	1.001 (0.999-1.004)
	0.19

	PM2.5_trimester3
	0.997 (0.994-1.001)
	0.11
	
	0.997 (0.994-1.001)
	0.11
	
	1.001 (0.998-1.004)
	0.49
	
	1.001 (0.998-1.004)
	0.49
	
	1.001 (0.999-1.003)
	0.18
	
	1.001 (0.999-1.003)
	0.18

	PM2.5_entire pregnancy
	0.997 (0.991-1.003)
	0.35
	
	0.997 (0.991-1.003)
	0.35
	
	1.005 (0.999-1.011)
	0.11
	
	1.005 (0.999-1.011)
	0.11
	
	1.006 (1.002-1.010)
	0.01
	
	1.006 (1.002-1.010)
	0.01

	PM10_trimester1
	1.002 (0.999-1.004)
	0.23
	
	1.002 (0.999-1.004)
	0.22
	
	1.001 (0.999-1.004)
	0.26
	
	1.001 (0.999-1.004)
	0.26
	
	1.001 (0.999-1.003)
	0.21
	
	1.001 (0.999-1.003)
	0.21

	PM10_trimester2
	0.999 (0.996-1.001)
	0.37
	
	0.999 (0.996-1.001)
	0.36
	
	1.001 (0.998-1.003)
	0.48
	
	1.001 (0.998-1.003)
	0.48
	
	1.001 (0.999-1.002)
	0.33
	
	1.001 (0.999-1.002)
	0.33

	PM10_trimester3
	0.998 (0.996-1.001)
	0.15
	
	0.998 (0.996-1.001)
	0.14
	
	1.001 (0.999-1.004)
	0.28
	
	1.001 (0.999-1.004)
	0.28
	
	1.001 (0.999-1.002)
	0.37
	
	1.001 (0.999-1.002)
	0.37

	PM10_entire pregnancy
	0.999 (0.995-1.003)
	0.52
	
	0.999 (0.995-1.003)
	0.52
	
	1.003 (0.999-1.007)
	0.10
	
	1.003 (0.999-1.007)
	0.10
	
	1.002 (1.000-1.005)
	0.08
	
	1.002 (1.000-1.005)
	0.08

	NO2_trimester1
	1.004 (1.000-1.008)
	0.04
	
	1.004 (1.000-1.008)
	0.04
	
	1.002 (0.998-1.006)
	0.30
	
	1.002 (0.998-1.006)
	0.30
	
	1.002 (0.999-1.004)
	0.20
	
	1.002 (0.999-1.004)
	0.20

	NO2_trimester2
	0.999 (0.995-1.003)
	0.70
	
	0.999 (0.995-1.003)
	0.70
	
	1.002 (0.998-1.006)
	0.41
	
	1.002 (0.998-1.006)
	0.41
	
	1.002 (0.999-1.005)
	0.16
	
	1.002 (0.999-1.005)
	0.16

	NO2_trimester3
	1.000 (0.996-1.004)
	0.95
	
	1.000 (0.996-1.004)
	0.95
	
	1.003 (0.999-1.007)
	0.15
	
	1.003 (0.999-1.007)
	0.15
	
	1.002 (1.000-1.005)
	0.08
	
	1.002 (1.000-1.005)
	0.08

	NO2_entire pregnancy
	1.002 (0.997-1.007)
	0.52
	
	1.002 (0.997-1.007)
	0.51
	
	1.003 (0.999-1.008)
	0.18
	
	1.003 (0.999-1.008)
	0.18
	
	1.003 (1.000-1.006)
	0.07
	
	1.003 (1.000-1.006)
	0.07

	SO2_trimester1
	0.997 (0.987-1.007)
	0.59
	
	0.997 (0.987-1.007)
	0.59
	
	1.002 (0.992-1.011)
	0.72
	
	1.002 (0.992-1.011)
	0.73
	
	1.009 (1.003-1.016)
	0.01
	
	1.009 (1.003-1.016)
	0.01

	SO2_trimester2
	0.992 (0.981-1.002)
	0.11
	
	0.991 (0.981-1.002)
	0.10
	
	1.000 (0.990-1.010)
	0.95
	
	1.000 (0.990-1.010)
	0.95
	
	1.009 (1.002-1.016)
	0.01
	
	1.009 (1.002-1.016)
	0.01

	SO2_trimester3
	0.993 (0.982-1.004)
	0.19
	
	0.993 (0.982-1.004)
	0.19
	
	1.007 (0.996-1.017)
	0.21
	
	1.007 (0.996-1.017)
	0.21
	
	1.010 (1.003-1.017)
	0.01
	
	1.010 (1.003-1.017)
	0.01

	SO2_entire pregnancy
	0.992 (0.980-1.004)
	0.18
	
	0.992 (0.980-1.004)
	0.18
	
	1.004 (0.992-1.015)
	0.55
	
	1.004 (0.992-1.015)
	0.55
	
	1.013 (1.005-1.021)
	<0.001
	
	1.013 (1.005-1.021)
	<0.001

	CO_trimester1
	1.118 (0.892-1.400)
	0.33
	
	1.118 (0.893-1.400)
	0.33
	
	1.033 (0.830-1.287)
	0.77
	
	1.033 (0.830-1.287)
	0.77
	
	1.143 (0.987-1.323)
	0.07
	
	1.143 (0.987-1.323)
	0.07

	CO_trimester2
	0.913 (0.729-1.143)
	0.43
	
	0.913 (0.729-1.143)
	0.43
	
	1.031 (0.828-1.282)
	0.79
	
	1.031 (0.828-1.282)
	0.79
	
	1.162 (1.005-1.344)
	0.04
	
	1.162 (1.005-1.344)
	0.04

	CO_trimester3
	0.878 (0.707-1.090)
	0.24
	
	0.877 (0.707-1.089)
	0.24
	
	1.054 (0.857-1.296)
	0.62
	
	1.054 (0.857-1.296)
	0.62
	
	1.158 (1.009-1.329)
	0.04
	
	1.158 (1.009-1.329)
	0.04

	CO_entire pregnancy
	0.918 (0.662-1.273)
	0.61
	
	0.918 (0.662-1.273)
	0.61
	
	1.090 (0.793-1.498)
	0.60
	
	1.090 (0.792-1.499)
	0.60
	
	1.371 (1.110-1.694)
	<0.001
	
	1.371 (1.110-1.694)
	<0.001

	O3_trimester1
	0.999 (0.997-1.001)
	0.32
	
	0.999 (0.997-1.001)
	0.32
	
	1.000 (0.998-1.003)
	0.70
	
	1.000 (0.998-1.003)
	0.70
	
	1.000 (0.999-1.002)
	0.92
	
	1.000 (0.999-1.002)
	0.92

	O3_trimester2
	1.001 (0.999-1.004)
	0.34
	
	1.001 (0.999-1.004)
	0.35
	
	1.001 (0.998-1.003)
	0.57
	
	1.001 (0.998-1.003)
	0.57
	
	0.999 (0.997-1.000)
	0.13
	
	0.999 (0.997-1.000)
	0.13

	O3_trimester3
	1.002 (0.999-1.004)
	0.16
	
	1.002 (0.999-1.004)
	0.16
	
	1.001 (0.999-1.003)
	0.57
	
	1.001 (0.999-1.003)
	0.57
	
	0.999 (0.997-1.000)
	0.05
	
	0.999 (0.997-1.000)
	0.05

	O3_entire pregnancy
	1.002 (0.998-1.005)
	0.43
	　
	1.002 (0.998-1.005)
	0.43
	　
	1.002 (0.998-1.006)
	0.39
	　
	1.002 (0.998-1.005)
	0.39
	　
	0.998 (0.995-1.000)
	0.05
	　
	0.997 (0.995-1.000)
	0.05


a ORs were estimated based on per 1 μg/m3 increase in PM2.5, PM10, NO2, SO2, O3, and 1 mg/m3 increase in CO.
b Model 1: Generalized linear mixed model, adjusted for newborn sex, maternal age, parity, conception season and birth order, and incorporated a random intercept for family ID. 
[bookmark: _GoBack]c Model 2: Generalized linear mixed model, adjusted for newborn sex, maternal age, parity, conception season and birth order, and incorporated a random intercept for family ID and year of conception.
Table S6 Adjusted odds ratios (ORs) with 95% confidence intervals (CIs) for adverse birth outcomes associated with maternal air pollution exposure, stratified by pre-2019 and post-2019 periods (sensitivity analysis), from 2016 to 2022 in Nanning, China.a,b
	Pollutants
	Preterm birth (PTB) (n=15 842)
	
	Low birth weight (LBW) (n=16 744)
	
	Small for gestational age (SGA) (n=37 852)

	
	Pre-2019c
	P
	Post-2019c
	P
	
	Pre-2019
	P
	Post-2019
	P
	
	Pre-2019
	P
	Post-2019
	P

	PM2.5_trimester1
	0.999 (0.994-1.004)
	0.72 
	1.005 (1.000-1.009)
	0.04 
	
	1.000 (0.996-1.005)
	0.89
	1.004 (0.999-1.008)
	0.11
	
	1.001 (0.998-1.004)
	0.51 
	1.003 (1.000-1.006)
	0.07 

	PM2.5_trimester2
	1.001 (0.996-1.005)
	0.79 
	0.996 (0.991-1.000)
	0.06 
	
	1.001 (0.997-1.006)
	0.56 
	1.000 (0.996-1.005)
	0.86 
	
	1.001 (0.998-1.004)
	0.41 
	1.002 (0.999-1.005)
	0.29 

	PM2.5_trimester3
	0.998 (0.993-1.002)
	0.33 
	0.997 (0.993-1.002)
	0.21 
	
	1.001 (0.996-1.005)
	0.76 
	1.001 (0.997-1.005)
	0.53 
	
	1.002 (0.999-1.005)
	0.27 
	1.001 (0.998-1.004)
	0.45 

	PM2.5_entire pregnancy
	0.997 (0.988-1.006)
	0.49 
	0.997 (0.989-1.006)
	0.50 
	
	1.003 (0.994-1.012)
	0.51 
	1.007 (0.998-1.015)
	0.12 
	
	1.005 (0.999-1.011)
	0.10 
	1.007 (1.001-1.012)
	0.02 

	PM10_trimester1
	0.999 (0.995-1.003)
	0.57 
	1.004 (1.000-1.007)
	0.03 
	
	1.000 (0.997-1.003)
	0.99
	1.003 (0.999-1.006)
	0.13
	
	1.000 (0.998-1.003)
	0.74 
	1.002 (0.999-1.004)
	0.15 

	PM10_trimester2
	1.001 (0.997-1.004)
	0.63 
	0.997 (0.994-1.000)
	0.08 
	
	1.002 (0.998-1.005)
	0.40 
	1.000 (0.997-1.004)
	0.86 
	
	1.001 (0.999-1.003)
	0.34 
	1.000 (0.998-1.003)
	0.67 

	PM10_trimester3
	0.998 (0.995-1.002)
	0.29 
	0.998 (0.995-1.002)
	0.30 
	
	1.001 (0.998-1.005)
	0.49 
	1.001 (0.998-1.004)
	0.43 
	
	1.001 (0.999-1.004)
	0.24 
	1.000 (0.998-1.002)
	0.95 

	PM10_entire pregnancy
	0.998 (0.992-1.004)
	0.52 
	0.999 (0.993-1.005)
	0.74 
	
	1.003 (0.997-1.008)
	0.38 
	1.004 (0.998-1.009)
	0.16 
	
	1.003 (0.999-1.006)
	0.17 
	1.002 (0.998-1.006)
	0.27 

	NO2_trimester1
	1.003 (0.997-1.008)
	0.37 
	1.005 (1.000-1.011)
	0.05 
	
	1.002 (0.997-1.008)
	0.39
	1.002 (0.996-1.007)
	0.52
	
	1.002 (0.998-1.005)
	0.39 
	1.002 (0.998-1.005)
	0.34 

	NO2_trimester2
	1.003 (0.997-1.008)
	0.40 
	0.996 (0.99-1.002)
	0.17 
	
	1.005 (0.999-1.011)
	0.11 
	0.999 (0.994-1.004)
	0.71 
	
	1.003 (0.999-1.006)
	0.17 
	1.001 (0.998-1.005)
	0.53 

	NO2_trimester3
	1.000 (0.995-1.006)
	0.87 
	0.999 (0.994-1.005)
	0.77 
	
	1.003 (0.998-1.009)
	0.25 
	1.002 (0.997-1.007)
	0.41 
	
	1.003 (0.999-1.007)
	0.11 
	1.002 (0.998-1.005)
	0.37 

	NO2_entire pregnancy
	1.003 (0.996-1.010)
	0.44 
	1.000 (0.994-1.007)
	0.90 
	
	1.005 (0.998-1.012)
	0.15 
	1.002 (0.995-1.008)
	0.65 
	
	1.004 (0.999-1.008)
	0.12 
	1.002 (0.998-1.007)
	0.31 

	SO2_trimester1
	0.986 (0.972-1.000)
	0.05 
	1.008 (0.994-1.022)
	0.25 
	
	1.000 (0.986-1.014)
	0.99
	1.004 (0.990-1.017)
	0.59
	
	1.006 (0.997-1.016)
	0.19 
	1.012 (1.003-1.021)
	0.01 

	SO2_trimester2
	0.988 (0.974-1.003)
	0.13 
	0.994 (0.980-1.009)
	0.43 
	
	0.996 (0.982-1.011)
	0.61 
	1.003 (0.989-1.017)
	0.69 
	
	1.006 (0.996-1.016)
	0.21 
	1.012 (1.002-1.021)
	0.01 

	SO2_trimester3
	0.985 (0.969-1.000)
	0.06 
	1.000 (0.985-1.015)
	0.96 
	
	1.000 (0.985-1.015)
	0.99 
	1.013 (0.998-1.027)
	0.08 
	
	1.007 (0.997-1.017)
	0.18 
	1.012 (1.003-1.022)
	0.01 

	SO2_entire pregnancy
	0.981 (0.964-0.999)
	0.04 
	1.001 (0.984-1.018)
	0.89 
	
	0.998 (0.982-1.015)
	0.84 
	1.009 (0.992-1.025)
	0.31 
	
	1.009 (0.998-1.020)
	0.13 
	1.017 (1.006-1.028)
	<0.001 

	CO_trimester1
	0.965 (0.697-1.337)
	0.83 
	1.277 (0.935-1.745)
	0.13 
	
	0.965 (0.701-1.327)
	0.83
	1.107 (0.818-1.497)
	0.51
	
	1.152 (0.933-1.423)
	0.19 
	1.138 (0.929-1.394)
	0.21 

	CO_trimester2
	1.064 (0.766-1.478)
	0.71 
	0.799 (0.587-1.087)
	0.15 
	
	1.048 (0.764-1.439)
	0.77 
	1.025 (0.758-1.386)
	0.87 
	
	1.194 (0.968-1.473)
	0.10 
	1.137 (0.930-1.390)
	0.21 

	CO_trimester3
	0.879 (0.642-1.203)
	0.42 
	0.869 (0.645-1.171)
	0.36 
	
	0.989 (0.731-1.336)
	0.94 
	1.106 (0.832-1.470)
	0.49 
	
	1.140 (0.933-1.392)
	0.20 
	1.170 (0.968-1.414)
	0.11 

	CO_entire pregnancy
	0.922 (0.572-1.486)
	0.74 
	0.908 (0.579-1.424)
	0.67 
	
	0.999 (0.629-1.588)
	1.00 
	1.184 (0.763-1.837)
	0.45 
	
	1.388 (1.022-1.886)
	0.04 
	1.357 (1.013-1.818)
	0.04 

	O3_trimester1
	0.998 (0.995-1.001)
	0.27 
	1.000 (0.996-1.003)
	0.77 
	
	1.000 (0.996-1.003)
	0.80
	1.001 (0.998-1.004)
	0.45
	
	1.001 (0.998-1.003)
	0.61 
	1.000 (0.998-1.002)
	0.71 

	O3_trimester2
	1.002 (0.998-1.005)
	0.39 
	1.001 (0.997-1.004)
	0.66 
	
	1.000 (0.997-1.004)
	0.79 
	1.001 (0.997-1.004)
	0.65 
	
	0.999 (0.996-1.001)
	0.31 
	0.999 (0.996-1.001)
	0.23 

	O3_trimester3
	1.001 (0.998-1.004)
	0.48 
	1.002 (0.999-1.005)
	0.19 
	
	1.000 (0.997-1.003)
	0.99 
	1.001 (0.998-1.004)
	0.43 
	
	0.999 (0.997-1.001)
	0.22 
	0.999 (0.997-1.000)
	0.12 

	O3_entire pregnancy
	1.001 (0.995-1.006)
	0.80 
	1.002 (0.997-1.008)
	0.38 
	
	1.000 (0.994-1.006)
	1.00 
	1.003 (0.998-1.008)
	0.25 
	
	0.998 (0.995-1.002)
	0.32 
	0.997 (0.993-1.000)
	0.08 


a ORs were estimated based on per 1 μg/m³ increase in PM₂.₅, PM₁₀, NO₂, SO₂, O₃, and per 1 mg/m³ increase in CO;
b All models were generalized linear mixed models (GLMM) with a random intercept for family ID, adjusted for newborn sex, maternal age, parity, conception season, year of conception and birth order;
c Pre-2019 period includes births from 2016 to 2018 (10 km spatial resolution for NO₂, SO₂, CO); post-2019 period includes births from 2019 to 2022 (1 km spatial resolution for NO₂, SO₂, CO).

Table S7 Adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for adverse birth outcome associated with maternal exposure to air pollutants from sibling-matched conditional logistic regression analysis (sensitivity analysis), from 2016 to 2022 in Nanning, China.a
	Pollutants
	Preterm birth (PTB)
	　
	Low birth weight (LBW)
	　
	Small for gestational age (SGA)

	
	Unmatched designb
	P
	Matched designc
	P
	
	Unmatched design
	P
	Matched design
	P
	
	Unmatched design
	P
	Matched design
	P

	
	(n=194 284)
	
	(n=15 842)
	
	
	(n=194 284)
	
	(n=16 744)
	
	
	(n=194 284)
	
	(n=37 852)
	

	PM2.5_trimester1
	1.002 (0.999,1.004)
	0.08
	1.002 (0.999,1.005)
	0.22
	
	1.001 (0.999,1.003)
	0.28
	1.002 (0.999,1.005)
	0.22
	
	1.001 (0.999,1.002)
	0.19
	1.002 (0.999,1.004)
	0.08

	PM2.5_trimester2
	1.003 (1.000,1.005)
	0.02
	0.998 (0.995,1.001)
	0.26
	
	1.001 (0.999,1.003)
	0.45
	1.001 (0.998,1.004)
	0.63
	
	1.001 (0.999,1.003)
	0.16
	1.002 (0.999,1.004)
	0.17

	PM2.5_trimester3
	0.999 (0.997,1.001)
	0.26
	0.997 (0.994,1.001)
	0.12
	
	1.001 (0.999,1.003)
	0.55
	1.001 (0.998,1.004)
	0.48
	
	1.000 (0.999,1.002)
	0.53
	1.001 (0.999,1.003)
	0.18

	PM2.5_entire pregnancy
	1.004 (0.999,1.008)
	0.07
	0.997 (0.991,1.003)
	0.35
	
	1.003 (0.999,1.008)
	0.12
	1.005 (0.999,1.011)
	0.12
	
	1.003 (1.000,1.006)
	0.04
	1.006 (1.002,1.010)
	0.004

	PM10_trimester1
	1.001 (0.999,1.003)
	0.18
	1.002 (0.999,1.004)
	0.22
	
	1.001 (0.999,1.003)
	0.32
	1.001 (0.999,1.004)
	0.29
	
	1.001 (0.999,1.002)
	0.14
	1.001 (0.999,1.003)
	0.21

	PM10_trimester2
	1.001 (0.999,1.003)
	0.07
	0.999 (0.997,1.001)
	0.39
	
	1.001 (0.999,1.002)
	0.43
	1.001 (0.998,1.003)
	0.50
	
	1.001 (0.999,1.002)
	0.20
	1.001 (0.999,1.002)
	0.30

	PM10_trimester3
	0.999 (0.998,1.001)
	0.36
	0.998 (0.996,1.001)
	0.14
	
	1.000 (0.999,1.002)
	0.60
	1.001 (0.999,1.004)
	0.28
	
	1.000 (0.999,1.001)
	0.89
	1.001 (0.999,1.002)
	0.36

	PM10_entire pregnancy
	1.002 (0.999,1.004)
	0.22
	0.999 (0.995,1.003)
	0.53
	
	1.002 (0.999,1.005)
	0.20
	1.003 (0.999,1.007)
	0.11
	
	1.002 (0.999,1.003)
	0.11
	1.002 (0.999,1.005)
	0.07

	NO2_trimester1
	1.002 (0.999,1.005)
	0.07
	1.004 (1.000,1.008)
	0.05
	
	1.001 (0.998,1.004)
	0.48
	1.002 (0.998,1.006)
	0.32
	
	1.001 (0.999,1.003)
	0.12
	1.002 (0.999,1.004)
	0.19

	NO2_trimester2
	1.002 (0.999,1.004)
	0.26
	0.999 (0.995,1.003)
	0.67
	
	1.001 (0.999,1.004)
	0.33
	1.002 (0.998,1.006)
	0.43
	
	1.002 (0.999,1.003)
	0.09
	1.002 (0.999,1.005)
	0.14

	NO2_trimester3
	0.999 (0.997,1.002)
	0.75
	1.000 (0.996,1.004)
	0.89
	
	1.001 (0.999,1.004)
	0.33
	1.003 (0.999,1.007)
	0.15
	
	1.002 (0.999,1.003)
	0.09
	1.002 (0.999,1.005)
	0.07

	NO2_entire pregnancy
	1.002 (0.999,1.005)
	0.30
	1.002 (0.997,1.006)
	0.56
	
	1.002 (0.998,1.005)
	0.29
	1.003 (0.998,1.008)
	0.19
	
	1.002 (1.000,1.004)
	0.04
	1.003 (0.999,1.006)
	0.06

	SO2_trimester1
	1.009 (1.002,1.015)
	0.01
	0.997 (0.987,1.007)
	0.60
	
	1.004 (0.997,1.011)
	0.24
	1.002 (0.992,1.011)
	0.74
	
	1.004 (0.999,1.008)
	0.13
	1.009 (1.003,1.016)
	0.01

	SO2_trimester2
	1.004 (0.998,1.011)
	0.22
	0.991 (0.981,1.002)
	0.01
	
	1.003 (0.996,1.010)
	0.36
	1.000 (0.990,1.010)
	0.95
	
	1.004 (0.999,1.009)
	0.09
	1.009 (1.002,1.016)
	0.01

	SO2_trimester3
	0.998 (0.991,1.005)
	0.65
	0.992 (0.981,1.003)
	0.15
	
	1.006 (0.998,1.013)
	0.13
	1.007 (0.997,1.017)
	0.19
	
	1.003 (0.998,1.008)
	0.18
	1.010 (1.003,1.017)
	0.01

	SO2_entire pregnancy
	1.006 (0.998,1.014)
	0.16
	0.991 (0.979,1.004)
	0.16
	
	1.006 (0.998,1.014)
	0.16
	1.004 (0.992,1.015)
	0.55
	
	1.005 (0.999,1.010)
	0.07
	1.013 (1.005,1.021)
	0.001

	CO_trimester1
	1.167 (1.008,1.352)
	0.04
	1.107 (0.884,1.386)
	0.38
	
	1.060 (0.908,1.238)
	0.46
	1.034 (0.831,1.287)
	0.76
	
	1.009 (0.911,1.119)
	0.86
	1.143 (0.987,1.322)
	0.07

	CO_trimester2
	1.215 (1.050,1.407)
	0.01
	0.913 (0.729,1.145)
	0.43
	
	1.119 (0.959,1.305)
	0.15
	1.029 (0.826,1.282)
	0.80
	
	1.109 (1.002,1.229)
	0.05
	1.165 (1.007,1.347)
	0.04

	CO_trimester3
	0.974 (0.847,1.120)
	0.71
	0.873 (0.702,1.086)
	0.22
	
	1.081 (0.933,1.251)
	0.30
	1.056 (0.859,1.297)
	0.61
	
	1.134 (1.029,1.250)
	0.01
	1.163 (1.013,1.336)
	0.03

	CO_entire pregnancy
	1.254 (1.013,1.554)
	0.04
	0.908 (0.654,1.261)
	0.57
	
	1.199 (0.957,1.502)
	0.11
	1.091 (0.794,1.499)
	0.59
	
	1.195 (1.029,1.388)
	0.02
	1.375 (1.113,1.699)
	0.003

	O3_trimester1
	0.999 (0.998,1.001)
	0.63
	0.999 (0.997,1.001)
	0.31
	
	1.000 (0.998,1.002)
	0.93
	1.000 (0.998,1.003)
	0.72
	
	1.002 (1.001,1.003)
	0.003
	1.000 (0.999,1.002)
	0.91

	O3_trimester2
	0.999 (0.997,1.000)
	0.12
	1.001 (0.999,1.004)
	0.34
	
	1.000 (0.998,1.002)
	0.96
	1.001 (0.998,1.003)
	0.57
	
	0.999 (0.999,1.001)
	0.85
	0.999 (0.997,1.000)
	0.12

	O3_trimester3
	1.000 (0.999,1.001)
	0.90
	1.002 (0.999,1.004)
	0.17
	
	0.999 (0.997,1.000)
	0.15
	1.001 (0.999,1.003)
	0.58
	
	0.998 (0.997,0.999)
	<0.001
	0.999 (0.997,0.999)
	0.05

	O3_entire pregnancy
	0.999 (0.996,1.001)
	0.32
	1.002 (0.998,1.005)
	0.44
	　
	0.999 (0.996,1.001)
	0.38
	1.002 (0.998,1.005)
	0.40
	　
	0.999 (0.998,1.001)
	0.52
	0.998 (0.995,0.999)
	0.05


a ORs were estimated based on per 1 μg/m3 increase in PM2.5, PM10, NO2, SO2, O3, and 1 mg/m3 increase in CO.
b Unmatched design: Unconditional logistic regression model, adjusted for newborn sex, maternal age, parity and Conception season; 
c Matched design: Conditional logistic regression model, adjusted for newborn sex, maternal age, parity, Conception season and birth order.

Table S8 Adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for adverse birth outcomes associated with maternal air pollution exposure in the stable residents subgroup (sensitivity analysis), from 2016 to 2022 in Nanning, China.a,b
	Pollutants
	Preterm birth (PTB)
(n=13 148)
	
	Low birth weight (LBW)
(n=13 351)
	
	Small for gestational age (SGA)
(n=32 001)

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

	PM2.5_trimester1
	1.002 (0.998-1.005)
	0.40
	
	1.003 (1.000-1.007)
	0.06 
	
	1.002 (1.000-1.004)
	0.08 

	PM2.5_trimester2
	0.998 (0.994-1.001)
	0.19 
	
	1.000 (0.997-1.004)
	0.79 
	
	1.002 (0.999-1.004)
	0.20 

	PM2.5_trimester3
	0.998 (0.994-1.001)
	0.17 
	
	0.999 (0.996-1.003)
	0.73 
	
	1.001 (0.999-1.003)
	0.42 

	PM2.5_entire pregnancy
	0.996 (0.989-1.003)
	0.24 
	
	1.004 (0.997-1.011)
	0.26 
	
	1.005 (1.001-1.01)
	0.01 

	PM10_trimester1
	1.001 (0.998-1.004)
	0.47 
	
	1.002 (0.999-1.005)
	0.15 
	
	1.001 (0.999-1.003)
	0.22 

	PM10_trimester2
	0.998 (0.996-1.001)
	0.21 
	
	1.000 (0.998-1.003)
	0.77 
	
	1.001 (0.999-1.002)
	0.41 

	PM10_trimester3
	0.998 (0.996-1.001)
	0.25 
	
	1.000(0.998-1.003)
	0.96 
	
	1.000 (0.999-1.002)
	0.74 

	PM10_entire pregnancy
	0.998 (0.993-1.002)
	0.34 
	
	1.002 (0.998-1.007)
	0.32 
	
	1.002 (0.999-1.005)
	0.18 

	NO2_trimester1
	1.004 (0.999-1.008)
	0.11 
	
	1.002 (0.997-1.006)
	0.44 
	
	1.002 (0.999-1.005)
	0.22 

	NO2_trimester2
	0.998 (0.994-1.003)
	0.46 
	
	1.000 (0.996-1.004)
	0.98 
	
	1.002 (0.999-1.005)
	0.23 

	NO2_trimester3
	1.000 (0.996-1.005)
	0.88 
	
	1.001 (0.996-1.005)
	0.77 
	
	1.002 (0.999-1.005)
	0.21 

	NO2_entire pregnancy
	1.001 (0.996-1.007)
	0.68 
	
	1.001 (0.996-1.006)
	0.68 
	
	1.003 (0.999-1.006)
	0.13 

	SO2_trimester1
	0.996 (0.985-1.007)
	0.48 
	
	1.003 (0.992-1.014)
	0.63 
	
	1.008 (1.001-1.015)
	0.03 

	SO2_trimester2
	0.990 (0.979-1.001)
	0.08 
	
	0.997 (0.986-1.009)
	0.65 
	
	1.006 (0.999-1.014)
	0.09 

	SO2_trimester3
	0.991 (0.979-1.003)
	0.14 
	
	1.005 (0.993-1.017)
	0.41 
	
	1.008 (1.000-1.016)
	0.04 

	SO2_entire pregnancy
	0.990 (0.977-1.003)
	0.13 
	
	1.002 (0.989-1.016)
	0.74 
	
	1.010 (1.002-1.019)
	0.02 

	CO_trimester1
	1.112 (0.869-1.425)
	0.40 
	
	1.150 (0.900-1.470)
	0.27 
	
	1.182 (1.009-1.386)
	0.04 

	CO_trimester2
	0.919 (0.718-1.177)
	0.50 
	
	1.081 (0.846-1.383)
	0.53 
	
	1.159 (0.990-1.358)
	0.07 

	CO_trimester3
	0.920 (0.726-1.165)
	0.49 
	
	0.992 (0.786-1.251)
	0.95 
	
	1.115 (0.960-1.295)
	0.15 

	CO_entire pregnancy
	0.953 (0.665-1.364)
	0.79 
	
	1.160 (0.810-1.660)
	0.42 
	
	1.360 (1.081-1.712)
	0.01 

	O3_trimester1
	1.000 (0.997-1.002)
	0.81 
	
	1.000 (0.998-1.003)
	0.98 
	
	1.000 (0.998-1.001)
	0.69 

	O3_trimester2
	1.001 (0.999-1.004)
	0.37 
	
	0.999 (0.997-1.002)
	0.65 
	
	0.998 (0.997-1.000)
	0.07 

	O3_trimester3
	1.001 (0.999-1.004)
	0.23 
	
	1.000 (0.998-1.003)
	0.81 
	
	0.999 (0.997-1.000)
	0.16 

	O3_entire pregnancy
	1.002 (0.998-1.007)
	0.29 
	
	1.000 (0.996-1.004)
	0.94 
	
	0.997 (0.994-1.000)
	0.04 


a ORs were estimated based on per 1 μg/m³ increase in PM₂.₅, PM₁₀, NO₂, SO₂, O₃, and per 1 mg/m³ increase in CO; Stable residents were defined as pregnant women with consistent registered residential address at pregnancy enrollment and delivery;
b All models were generalized linear mixed models (GLMM) with a random intercept for family ID, adjusted for newborn sex, maternal age, parity, conception season, year of conception and birth order;
