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Baseline participants (COCOA cohort)
 (n=3102)


Missing depression scale (n = 638)
Multiple data (n = 86)

Participants with PSS  
(n = 2378)



Missing information of residential address (n = 76)
Excluded participants with preterm birth (n = 75) 
   


 



Eligible participants  
(n = 2227)



Missing information of  
  maternal smoking (n = 6)
gestational age (n = 29)
drinking during pregnancy (n = 6)
  age (n = 11)
  maternal occupation (n = 6)
 family income (n = 5)
 malignant tumor (n = 2)







Final participants
(n = 2162)





[bookmark: _Hlk72847749]Fig. S1 Final analytic sample and sample size. The figure shows how the final analytic sample used in this study was derived from the Cohort for Childhood Origin of Asthma and allergic diseases (COCOA). It shows the application of exclusion criteria based on exposure and outcome variables of interest and availability of critical variables for modeling.   






[bookmark: _Hlk72847775]Table S1 Spearman correlations among maternal air pollutants by trimesters and entire pregnancy
	
	PM2.5
	
	PM10
	
	NO2
	
	O3

	1st trimester
	
	
	
	
	
	
	

	  PM2.5
	1.00
	
	
	
	
	
	

	  PM10
	0.91*
	
	1.00
	
	
	
	

	  NO2
	0.49*
	
	0.54*
	
	1.00
	
	

	  O3
	−0.24*
	
	−0.24*
	
	−0.50*
	
	1.00

	2nd trimester
	
	
	
	
	
	
	

	  PM2.5
	1.00
	
	
	
	
	
	

	  PM10
	0.91*
	
	1.00
	
	
	
	

	  NO2
	0.45*
	
	0.49*
	
	1.00
	
	

	  O3
	−0.26*
	
	−0.27*
	
	−0.52*
	
	1.00

	3rd trimester
	
	
	
	
	
	
	

	  PM2.5
	1.00
	
	
	
	
	
	

	  PM10
	0.90*
	
	1.00
	
	
	
	

	  NO2
	0.44*
	
	0.47*
	
	1.00
	
	

	  O3
	−0.24*
	
	−0.23*
	
	−0.53*
	
	1.00

	Whole pregnancy
	
	
	
	
	
	
	

	  PM2.5
	1.00
	
	
	
	
	
	

	  PM10
	0.82*
	
	1.00
	
	
	
	

	  NO2
	0.29*
	
	0.30*
	
	1.00
	
	

	  O3
	−0.20*
	
	−0.13*
	
	−0.46*
	
	1.00


*p-value < 0.05.



[bookmark: _Hlk72847810]Table S2 Spearman correlations of each air pollutant with itself across three trimesters and entire pregnancy

	
	1st trimester
	
	2nd trimester
	
	3rd trimester
	
	Whole pregnancy

	PM2.5
	
	
	
	
	
	
	

	1st trimester
	1.00
	
	
	
	
	
	

	2nd trimester
	0.30*
	
	1.00
	
	
	
	

	3rd trimester
	−0.13*
	
	0.32*
	
	1.00
	
	

	Whole pregnancy
	0.60*
	
	0.83*
	
	0.52*
	
	100

	PM10
	
	
	
	
	
	
	

	1st trimester
	1.00
	
	
	
	
	
	

	2nd trimester
	0.08*
	
	1.00
	
	
	
	

	3rd trimester
	−0.49*
	
	0.11*
	
	1.00
	
	

	Whole pregnancy
	0.41*
	
	0.80*
	
	0.31*
	
	1.00

	NO2
	
	
	
	
	
	
	

	1st trimester
	1.00
	
	
	
	
	
	

	2nd trimester
	0.56*
	
	1.00
	
	
	
	

	3rd trimester
	0.31*
	
	0.57*
	
	1.00
	
	

	Whole pregnancy
	0.77*
	
	0.88*
	
	0.75*
	
	1.00

	O3
	
	
	
	
	
	
	

	1st trimester
	1.00
	
	
	
	
	
	

	2nd trimester
	0.12*
	
	1.00
	
	
	
	

	3rd trimester
	−0.61*
	
	0.11*
	
	1.00
	
	

	Whole pregnancy
	0.36*
	
	0.85*
	
	0.24*
	
	1.00


[bookmark: _Hlk69737545]*p-value < 0.05.


[bookmark: _Hlk72847840]Table S3 Associations between quartiles of maternal air pollution exposure and PSS score
	Air pollutants
	1st trimester
	
	2nd trimester
	
	3rd trimester
	
	Whole pregnancy

	PM2.5
	
	
	
	
	
	
	

	  1st quartile
	Reference
	
	Reference
	
	Reference
	
	Reference

	  2nd quartile
	−0.22 (−1.07, 0.63)
	
	0.11 (−0.74, 0.95)
	
	−0.67 (−1.51, 0.17)
	
	0.66 (−0.18, 1.50)

	  3rd quartile
	0.85 (−0.04, 1.74) +
	
	0.37 (−0.52, 1.26) 
	
	−0.31 (−1.17, 0.56) 
	
	0.33 (−0.51, 1.17) 

	  4th quartile
	0.54 (−0.38, 1.45)
	
	0.78 (−0.13, 1.70) +
	
	−0.34 (−1.23, 0.54)
	
	0.94 (0.09, 1.79) *

	p for trend
	0.092
	
	0.074
	
	0.620
	
	0.059

	PM10
	
	
	
	
	
	
	

	  1st quartile
	Reference
	
	Reference
	
	Reference
	
	Reference

	  2nd quartile
	−0.04 (−0.90, 0.81)
	
	0.51 (−0.34, 1.36)
	
	−0.70 (−1.55, 0.14)
	
	0.21 (−0.63, 1.05)

	  3rd quartile
	0.55 (−0.36, 1.45)
	
	0.95 (0.06, 1.84) *
	
	−0.75 (−1.62, 0.13) +
	
	0.94 (0.09, 1.78) *

	  4th quartile
	0.63 (−0.31, 1.58)
	
	1.09 (0.12, 2.06) *
	
	−0.36 (−1.28, 0.55)
	
	0.78 (−0.10, 1.66) +

	p for trend
	0.106
	
	0.023
	
	0.424
	
	0.035

	NO2
	
	
	
	
	
	
	

	  1st quartile
	Reference
	
	Reference
	
	Reference
	
	Reference

	  2nd quartile
	0.40 (−0.41, 1.20)
	
	0.03 (−0.80, 0.86)
	
	−0.33 (−1.17, 0.50)
	
	−0.25 (−1.05, 0.54)

	  3rd quartile
	0.66 (−0.17, 1.50)
	
	0.52 (−0.33, 1.36)
	
	−0.65 (−1.46, 0.15)
	
	0.36 (−0.54, 1.25)

	  4th quartile
	0.76 (−0.08, 1.60) +
	
	0.18 (−0.72, 1.08)
	
	−0.48 (−1.31, 0.35)
	
	0.40 (−0.44, 1.24)

	p for trend
	0.059
	
	0.550
	
	0.182
	
	0.212

	O3
	
	
	
	
	
	
	

	  1st quartile
	Reference
	
	Reference
	
	Reference
	
	Reference

	  2nd quartile
	−0.17 (−1.01, 0.66)
	
	0.11 (−0.76, 0.98)
	
	0.33 (−0.51, 1.17)
	
	0.82 (0.01, 1.63) *

	  3rd quartile
	−0.60 (−1.42, 0.23)
	
	−0.23 (−1.21, 0.76)
	
	0.86 (−0.00, 1.72) + 
	
	0.21 (−0.65, 1.08)

	  4th quartile
	−0.39 (−1.27, 0.50)
	
	0.65 (−0.39, 1.70)
	
	1.36 (0.45, 2.28) **
	
	0.95 (0.01, 1.89) *

	p for trend
	0.248
	
	0.247
	
	0.002
	
	0.110


Note: Quartiles of maternal air pollution exposure levels were categorized based on trimester-specific cut points in Table 2 (25th, 50th, and 75th percentiles in each trimester and entire pregnancy). p-values for trend were derived by assigning the median value of each quartile as a continuous variable. The models adjusted for maternal age, education, occupation, gestational age, maternal smoking, drinking during pregnancy, parity, season at delivery, income, asthma, thyroid disease, malignant tumor, liver disease and hypertension or diabetes.



[bookmark: _Hlk71815530][image: ][image: ]

[bookmark: _Hlk72847926][bookmark: _Hlk72847965]Fig. S2 Nonlinear effects of PM2.5 (A, B and C), PM10 (D, E and F), NO2 (G, H, and I) and O3 (J, K, and L) on the PSS score. Point estimates (solid line) and 95% confidence intervals (long dashed lines) were obtained by restricted cubic splines with three knots at the 10th, 50th and 90th percentiles of PM2.5, PM10 and NO2 and four knots at the 5th, 35th, 65th and 95th percentile of O3 distributions. The reference exposure level was set at the 10th percentile of distribution of PM2.5, PM10, NO2 and O3 concentrations. The models adjusted for maternal age, education, occupation, gestational age, maternal smoking, drinking during pregnancy, parity, season at delivery, income, asthma, thyroid disease, malignant tumor, liver disease and hypertension or diabetes. The histograms show the distribution of PM2.5 (A, B, and C), PM10 (D, E, and F), NO2 (G, H, and I) and O3 (J, K, and L) exposures. 


[bookmark: _Hlk65763836]
[image: ]
[bookmark: _Hlk72848144][bookmark: _Hlk71719751]Fig. S3 Stratified analysis of air pollution and PSS score. Adjusted difference in PSS score per IQR increase in air pollutants stratified by age, parity, education and income. The models adjusted for maternal age, education, occupation, gestational age, maternal smoking, drinking during pregnancy, parity, season at delivery, income, asthma, thyroid disease, malignant tumor, liver disease and hypertension or diabetes.








[bookmark: _Hlk72848234]Table S4 Association between air pollution exposure and PSS score after excluding women chronic health condition  
	Air pollutants
	Trimester
	
	 β (95% CI)

	PM2.5 (IQR: 6.92 µg/m3) 
	First
	
	0.37 (0.07, 0.67) *

	
	Second
	
	0.44 (0.12, 0.75) **

	
	Third
	
	−0.05 (−0.35, 0.25)

	
	Pregnancy
	
	0.44 (0.05, 0.83) *

	
	
	
	

	PM10 (IQR: 8.89 µg/m3)
	First
	
	0.35 (0.09, 0.62) **

	
	Second
	
	0.42 (0.13, 0.71) **

	
	Third
	
	−0.15 (−0.41, 0.11)

	
	Pregnancy
	
	0.62 (0.16, 1.08) **

	
	
	
	

	NO2 (9.0 ppb)
	First
	
	0.17 (−0.13, 0.47)

	
	Second
	
	0.09 (−0.26, 0.43)

	
	Third
	
	−0.25 (−0.55, 0.06)

	
	Pregnancy
	
	0.02 (−0.35, 0.38)

	
	
	
	

	O3 (11.0 ppb)
	First
	
	−0.18 (−0.43, 0.06)

	
	Second
	
	0.27 (−0.05, 0.58) +

	
	Third
	
	0.36 (0.10, 0.62) **

	
	Pregnancy
	
	0.40 (−0.09, 0.90)


Note: Models adjusted for maternal age, education, occupation, family income, gestational age, maternal smoking, drinking during pregnancy, parity, and season at delivery. n = 1863.
[bookmark: _Hlk71817476]*p-value < 0.05, **p-value < 0.01, + p-value < 0.1.
[bookmark: _Hlk72848367]
Table S5 Comparison of imputation methods using adjusted models
	Air pollutants
	Trimester
	
	Simple mean substitution
	
	Multiple imputationa

	
	
	
	β (95% CI)
	
	β (95% CI)

	PM2.5 (IQR: 6.92 μg/m3)
	First 
	
	0.29 (0.02, 0.57) *
	
	0.30 (0.02, 0.57) *

	
	Second 
	
	0.36 (0.07, 0.65) *
	
	0.37 (0.08, 0.66) *

	
	Third 
	
	0.01 (−0.26, 0.28)
	
	0.01 (−0.26, 0.28)

	
	Pregnancy
	
	0.39 (0.03, 0.75) * 
	
	0.39 (0.03, 0.75) *

	
	
	
	
	
	

	PM10 (IQR: 8.89 μg/m3)
	First 
	
	0.26 (0.02, 0.50) *
	
	0.27 (0.03, 0.51) *

	
	Second 
	
	0.34 (0.08, 0.61) *
	
	0.35 (0.08, 0.61) *

	
	Third 
	
	−0.08 (−0.32, 0.16)
	
	−0.08 (−0.32, 0.16)

	
	Pregnancy
	
	0.53 (0.11, 0.95) *
	
	0.54 (0.11, 0.96) *

	
	
	
	
	
	

	NO2 (IQR: 9.0 ppb)
	First 
	
	0.14 (−0.14, 0.41)  
	
	0.14 (−0.14, 0.41)

	
	Second 
	
	0.11 (−0.20, 0.42) 
	
	0.11 (−0.20, 0.42) 

	
	Third 
	
	−0.17 (0.45, 0.11)
	
	−0.17 (−0.45, 0.11)

	
	Pregnancy
	
	0.04 (−0.29, 0.37)
	
	0.04 (−0.29, 0.37)

	
	
	
	
	
	

	O3 (IQR: 11.0 ppb)
	First 
	
	−0.14 (−0.36, 0.09)  
	
	−0.14 (−0.36, 0.08) 

	
	Second 
	
	1.13 (−0.15, 0.42)
	
	0.14 (−0.15, 0.42)

	
	Third 
	
	0.25 (0.02, 0.48) *
	
	0.25 (0.02, 0.48) *

	
	Pregnancy
	
	0.23 (−0.22, 0.67)
	
	0.23 (−0.22, 0.67)


Note: IQR, interquartile range; CI, confidence interval. n = 2227.

The model 4 in Table 3 was used for the analysis.

a Missing data was filled in using multiple imputation technique following a Markov Chain Monte Carlo distribution. 

*p-value < 0.05.


[bookmark: _Hlk72848530]Table S6 Sensitivity analysis using E-value estimates

	Air pollutant
	Trimester
	RR (95% CI)a
	
	E-valueb

	PM2.5 (IQR = 6.92 µg/m3)
	First
	1.014 (1.005, 1.023) **
	
	1.13 (1.08)

	
	Second
	1.018 (1.008, 1.027) ***
	
	1.15 (1.10)

	
	Third
	0.999 (0.991, 1.008)
	
	1.03 (1.00)

	
	Pregnancy
	1.018 (1.007, 1.030) **
	
	1.15 (1.09)

	
	
	
	
	

	PM10 (IQR = 8.89 µg/m3)
	First
	1.014 (1.006, 1.022) ***
	
	1.13 (1.08)

	
	Second
	1.018 (1.009, 1.027) ***
	
	1.15 (1.10)

	
	Third
	0.996 (0.988, 1.003)
	
	1.07 (1.00)

	
	Pregnancy
	1.027 (1.013, 1.041) ***
	
	1.19 (1.13)

	
	
	
	
	

	NO2 (IQR = 9.0 ppb)
	First
	1.009 (0.999, 1.018) +
	
	1.10 (1.00)

	
	Second
	1.007 (0.997, 1.017)
	
	1.09 (1.00)

	
	Third
	0.993 (0.984, 1.002)
	
	1.09 (1.00)

	
	Pregnancy
	1.004 (0.993, 1.015)
	
	1.07 (1.00)

	
	
	
	
	

	O3 (IQR = 11.0 ppb)
	First
	0.993 (0.981, 1.004)
	
	1.09 (1.00)

	
	Second
	1.008 (0.999, 1.018) +
	
	1.10 (1.00)

	
	Third
	1.014 (1.007, 1.022) ***
	
	1.13 (1.09)

	
	Pregnancy
	1.014 (0.999, 1.029) +
	
	1.13 (1.00)


Note: n = 2162.

a Point estimates and 95% confidence intervals (CIs) of the relative risks (RR). These estimated RRs are obtained from the Poisson regression model using model 4 in Table 3, indicating RR of perceived stress for interquartile range change in air pollution exposure during pregnancy. 

b E-values for point estimates (RR) and corresponding CIs. Lower 95% CIs are reported in parentheses. 
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