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Table S1. Spearman Correlation Coefficients for Periods of Early-life Exposure 
 
 

 Preconception 1st trimester 2nd trimester 3rd trimester 
Whole 

Pregnancy 2 years of life 
Preconception 1.00 0.39 0.72 0.35 0.60 0.75 
1st trimester 、 1.00 0.41 0.71 0.86 0.72 
2nd trimester   1.00 0.41 0.73 0.76 
3rd trimester    1.00 0.85 0.71 
Whole Pregnancy     1.00 0.89 
2 years of life      1.00 
 



 

Table S2. Individual effects of mother’s pre-pregnancy BMI or ambient PM2.5 exposure on the risk of 
childhood BMI z-score.  

 N Mean±SD Crude k Adjusted 
β 95% CI SE P β 95% CI SE P 

Maternal BMI, Kg/m2 
ζ            

18.5-24.9 (Normal weight) 657 0.4±1.2 Ref. Ref. Ref. Ref.  Ref. Ref. Ref. Ref. 
25.0-29.9 (Overweight ) 434 0.8±1.2 0.4 0.22,0.51 0.1 <0.001  0.3 0.15,0.45 0.1 <0.001 
≥30.0  (Obesity ) 355 1.1±1.2 0.7 0.54,0.85 0.1 <0.001  0.6 0.40,0.72 0.1 <0.001 
Per kg/m2   0.22 0.17,0.27 0.03 <0.001  0.19 0.14,0.24 0.03 <0.001 

Ambient PM2.5, µg/m3            
Preconception            

Q1 (4.48-8.85) 348 0.6±1.3 Ref. Ref. Ref. Ref.  Ref. Ref. Ref. Ref. 
Q2 (8.86-10.59) 350 0.6±1.3 -0.0 -0.21,0.16 0.1 0.779  0.0 -0.18,0.17 0.1 0.973 
Q3 (10.59-12.36) 348 0.8±1.3 0.1 -0.05,0.33 0.1 0.140  0.2 -0.02,0.34 0.1 0.076 
Q4 (>12.36) 348 0.9±1.2 0.3 0.07,0.44 0.1 0.008  0.3 0.09,0.45 0.1 0.004 
Per IQR=3.49 µg/m3   0.09 0.01,0.17 0.04 0.020  0.08 0.01,0.16 0.04 0.034 

1st trimester            
Q1 (4.16-8.73) 353 0.7±1.2 Ref. Ref. Ref. Ref.  Ref. Ref. Ref. Ref. 
Q2 (8.74-10.58) 353 0.5±1.3 -0.1 -0.30,0.07 0.1 0.232  -0.1 -0.29,0.06 0.1 0.201 
Q3 (10.59-12.28) 353 0.9±1.2 0.2 0.02,0.39 0.1 0.027  0.2 0.02,0.37 0.1 0.033 
Q4 (>12.28) 354 0.8±1.2 0.1 -0.04,0.33 0.1 0.121  0.2 -0.03,0.32 0.1 0.107 
Per IQR=3.58 µg/m3   0.10 0.03,0.18 0.04 0.010  0.11 0.03,0.18 0.04 0.005 

2nd trimester            
Q1 (5.39-8.79) 357 0.7±1.3 Ref. Ref. Ref. Ref.  Ref. Ref. Ref. Ref. 
Q2 (8.80-10.54) 358 0.5±1.3 -0.2 -0.35,0.01 0.1 0.069  -0.2 -0.34,0.01 0.1 0.069 
Q3 (10.55-12.22) 356 0.8±1.2 0.1 -0.06,0.30 0.1 0.203  0.1 -0.08,0.28 0.1 0.265 
Q4 (>12.22) 358 0.9±1.2 0.3 0.07,0.43 0.1 0.007  0.2 0.05,0.40 0.1 0.014 
Per IQR=3.42 µg/m3   0.13 0.05,0.21 0.04 0.001  0.12 0.05,0.20 0.04 0.002 

3rd trimester            
Q1 (3.78-8.64) 354 0.6±1.3 Ref. Ref. Ref. Ref.  Ref. Ref. Ref. Ref. 
Q2 (8.65-10.52) 355 0.6±1.2 0.1 -0.11,0.25 0.1 0.460  0.1 -0.11,0.24 0.1 0.474 
Q3 (10.53-12.32) 355 0.8±1.2 0.2 0.04,0.40 0.1 0.017  0.2 0.04,0.39 0.1 0.014 
Q4 (>12.32) 354 0.9±1.2 0.4 0.17,0.53 0.1 <0.001  0.4 0.18,0.53 0.1 <0.001 
Per IQR=3.64 µg/m3   0.13 0.05,0.21 0.04 0.001  0.13 0.05,0.21 0.04 0.001 

Whole pregnancy            
Q1 (5.88-8.80) 361 0.6±1.2 Ref. Ref. Ref. Ref.  Ref. Ref. Ref. Ref. 
Q2 (8.81-10.66) 362 0.6±1.3 -0.0 -0.19,0.17 0.1 0.916  -0.0 -0.18,0.16 0.1 0.885 
Q3 (10.67-11.93) 362 0.8±1.3 0.2 -0.01,0.35 0.1 0.061  0.2 0.02,0.37 0.1 0.027 
Q4 (>11.93) 361 0.9±1.2 0.3 0.14,0.50 0.1 <0.001  0.3 0.14,0.49 0.1 <0.001 
Per IQR=3.17 µg/m3   0.16 0.08,0.24 0.04 <0.001  0.14 0.06,0.21 0.04 0.001 

The first 2 years of life            
Q1 (6.13-9.06) 361 0.6±1.3 Ref. Ref. Ref. Ref.  Ref. Ref. Ref. Ref. 
Q2 (9.07-10.21) 362 0.6±1.2 -0.0 -0.19,0.17 0.1 0.897  -0.0 -0.19,0.16 0.1 0.899 
Q3 (10.22-11.99) 362 0.8±1.3 0.2 -0.01,0.35 0.1 0.072  0.2 0.03,0.38 0.1 0.022 
Q4 (>11.99) 361 0.9±1.2 0.3 0.14,0.50 0.1 0.001  0.3 0.14,0.50 0.1 <0.001 
Per IQR=3.01 µg/m3   0.14 0.07,0.22 0.04 <0.001  0.12 0.05,0.20 0.04 0.002 

Adjusted for maternal age at delivery, pre-pregnancy BMI, race/ethnicity, education level, smoking status, breast feeding, diabetes, 
marriage status, household income per year, season of the delivery, preterm birth and birth weight of baby.  
ζ Not been adjusted for mother’s pre-pregnancy BMI and mother’s BMI<18.5 kg/m2 was excluded. 



 

Table S3.  Individual effects of ambient PM2.5 exposure on the risk of childhood overweight/obesity 
stratified by child’s age. 

Ambient PM2.5, µg/m3 n #(%) Crude k Adjusted 
RR(95% CI) P RR(95% CI) P 

2-5 years oldξ        
Preconception        

Q1 (4.48-8.85) 343 147(42.9) Ref. Ref.  Ref. Ref. 
Q2 (8.86-10.59) 341 158(46.3) 1.1(0.9,1.3) 0.361  1.1(0.9,1.3) 0.230 
Q3 (10.59-12.36) 331 159(48.0) 1.1(0.9,1.3) 0.177  1.1(1.0,1.3) 0.128 
Q4 (>12.36) 324 158(48.8) 1.1(1.0,1.3) 0.126  1.1(1.0,1.3) 0.127 
Per IQR=3.49 µg/m3   1.0(0.9,1.1) 0.540  1.0(0.9,1.1) 0.568 

1st trimester .       
Q1 (4.16-8.73) 349 168(48.1) Ref. Ref.  Ref. Ref. 
Q2 (8.74-10.58) 343 134(39.1) 0.8(0.7,1.0) 0.017  0.8(0.7,1.0) 0.015 
Q3 (10.59-12.28) 341 173(50.7) 1.1(0.9,1.2) 0.495  1.0(0.9,1.2) 0.531 
Q4 (>12.28) 324 157(48.5) 1.0(0.9,1.2) 0.934  1.0(0.9,1.2) 0.999 
Per IQR=3.58 µg/m3   1.1(1.0,1.2) 0.158  1.1(1.0,1.2) 0.179 

2nd trimester .       
Q1 (5.39-8.79) 351 164(46.7) Ref. Ref.  Ref. Ref. 
Q2 (8.80-10.54) 351 140(39.9) 0.9(0.7,1.0) 0.068  0.9(0.7,1.0) 0.086 
Q3 (10.55-12.22) 341 165(48.4) 1.0(0.9,1.2) 0.661  1.0(0.9,1.2) 0.733 
Q4 (>12.22) 328 171(52.1) 1.1(1.0,1.3) 0.159  1.1(0.9,1.3) 0.205 
Per IQR=3.42 µg/m3   1.1(1.0,1.2) 0.266  1.0(1.0,1.2) 0.356 

3rd trimester .       
Q1 (3.78-8.64) 350 160(45.7) Ref. Ref.  Ref. Ref. 
Q2 (8.65-10.52) 346 154(44.5) 1.0(0.8,1.1) 0.749  1.0(0.8,1.2) 0.809 
Q3 (10.53-12.32) 335 155(46.3) 1.0(0.9,1.2) 0.884  1.0(0.9,1.2) 0.968 
Q4 (>12.32) 331 174(52.6) 1.1(1.0,1.3) 0.074  1.2(1.0,1.4) 0.043 
Per IQR=3.64 µg/m3   1.0(0.9,1.1) 0.607  1.0(0.9,1.1) 0.506 

Whole pregnancy .       
Q1 (5.88-8.80) 357 161(45.1) Ref. Ref.  Ref. Ref. 
Q2 (8.81-10.66) 357 156(43.7) 1.0(0.8,1.1) 0.707  1.0(0.8,1.2) 0.824 
Q3 (10.67-11.93) 345 157(45.5) 1.0(0.9,1.2) 0.913  1.0(0.9,1.2) 0.738 
Q4 (>11.93) 329 176(53.5) 1.2(1.0,1.4) 0.028  1.2(1.0,1.4) 0.026 
Per IQR=3.17 µg/m3   1.1(1.0,1.2) 0.108  1.1(1.0,1.2) 0.155 

The first 2 years of life .       
Q1 (6.13-9.06) 357 161(45.1) Ref. Ref.  Ref. Ref. 
Q2 (9.07-10.21) 358 161(45.0) 1.0(0.8,1.2) 0.973  1.0(0.8,1.2) 0.852 
Q3 (10.22-11.99) 343 155(45.2) 1.0(0.9,1.2) 0.981  1.0(0.9,1.2) 0.689 
Q4 (>11.99) 330 173(52.4) 1.2(1.0,1.4) 0.055  1.2(1.0,1.3) 0.066 
Per IQR=3.01 µg/m3   1.1(1.0,1.2) 0.081  1.1(1.0,1.2) 0.109 

6-9 years old        
Preconception        

Q1 (4.48-8.85) 151 70(46.4) Ref. Ref.  Ref. Ref. 
Q2 (8.86-10.59) 170 70(41.2) 0.9(0.7,1.1) 0.350  0.9(0.7,1.1) 0.352 
Q3 (10.59-12.36) 231 114(49.4) 1.1(0.9,1.3) 0.570  1.1(0.8,1.3) 0.651 
Q4 (>12.36) 285 144(50.5) 1.1(0.9,1.3) 0.414  1.1(0.9,1.3) 0.515 
Per IQR=3.49 µg/m3   1.0(0.9,1.2) 0.576  1.0(0.9,1.2) 0.629 

1st trimester .       
Q1 (4.16-8.73) 149 65(43.6) Ref. Ref.  Ref. Ref. 
Q2 (8.74-10.58) 173 80(46.2) 1.1(0.8,1.4) 0.638  1.1(0.9,1.4) 0.496 
Q3 (10.59-12.28) 253 131(51.8) 1.2(1.0,1.5) 0.123  1.2(1.0,1.5) 0.106 
Q4 (>12.28) 280 131(46.8) 1.1(0.9,1.3) 0.535  1.1(0.9,1.3) 0.480 
Per IQR=3.58 µg/m3   1.0(0.9,1.2) 0.511  1.0(0.9,1.2) 0.549 

2nd trimester .       
Q1 (5.39-8.79) 152 74(48.7) Ref. Ref.  Ref. Ref. 



 

Q2 (8.80-10.54) 181 66(36.5) 0.7(0.6,1.0) 0.025  0.7(0.6,1.0) 0.023 
Q3 (10.55-12.22) 247 129(52.2) 1.1(0.9,1.3) 0.496  1.1(0.9,1.3) 0.631 
Q4 (>12.22) 291 148(50.9) 1.0(0.9,1.3) 0.666  1.0(0.9,1.3) 0.716 
Per IQR=3.42 µg/m3   1.1(1.0,1.2) 0.153  1.1(1.0,1.2) 0.177 

3rd trimester .       
Q1 (3.78-8.64) 149 63(42.3) Ref. Ref.  Ref. Ref. 
Q2 (8.65-10.52) 171 82(48.0) 1.1(0.9,1.4) 0.312  1.2(0.9,1.5) 0.221 
Q3 (10.53-12.32) 273 134(49.1) 1.2(0.9,1.5) 0.190  1.2(0.9,1.5) 0.140 
Q4 (>12.32) 273 141(51.6) 1.2(1.0,1.5) 0.075  1.2(1.0,1.5) 0.059 
Per IQR=3.64 µg/m3   1.1(1.0,1.2) 0.239  1.1(1.0,1.2) 0.225 

Whole pregnancy .       
Q1 (5.88-8.80) 146 66(45.2) Ref. Ref.  Ref. Ref. 
Q2 (8.81-10.66) 165 76(46.1) 1.0(0.8,1.3) 0.880  1.0(0.8,1.3) 0.698 
Q3 (10.67-11.93) 268 125(46.6) 1.0(0.8,1.3) 0.780  1.0(0.8,1.3) 0.686 
Q4 (>11.93) 308 157(51.0) 1.1(0.9,1.4) 0.261  1.1(0.9,1.4) 0.203 
Per IQR=3.17 µg/m3   1.1(0.9,1.2) 0.330  1.1(0.9,1.2) 0.363 

The first 2 years of life .       
Q1 (6.13-9.06) 79 35(44.3) Ref. Ref.  Ref. Ref. 
Q2 (9.07-10.21) 229 98(42.8) 1.0(0.7,1.3) 0.814  0.9(0.7,1.2) 0.574 
Q3 (10.22-11.99) 268 133(49.6) 1.1(0.9,1.5) 0.419  1.1(0.8,1.4) 0.513 
Q4 (>11.99) 311 158(50.8) 1.1(0.9,1.5) 0.321  1.1(0.9,1.5) 0.434 
Per IQR=3.01 µg/m3   1.0(0.9,1.2) 0.504  1.0(0.9,1.2) 0.609 

ξThis stratum includes the children of age 2-5 at the last visit and those last available COWO during ages 2-5 though 
they were over age 6-9 at the last visit Adjusted for maternal age at delivery, maternal race/ethnicity, maternal education level, 
maternal smoking status, breast feeding, maternal diabetes, maternal marriage status, mother’s pre-pregnancy BMI, household income per 
year, season of the delivery, preterm birth and birth weight of baby. 



 

Table S4.  Adjusted effects of ambient PM2.5 exposure on the risk of COWO by temperature. 

PM2.5, µg/m3  
Cold (October-April) k Warm (May-September) 

n #(%) RR(95% CI) P n #(%) RR(95% CI) P 
Preconception          

Q1 (4.48-8.85) 211 78(37.0) Ref. Ref.  137 52(38.0) Ref. Ref. 
Q2 (8.86-10.59) 175 67(38.3) 1.1(0.8,1.4) 0.630  175 71(40.6) 1.1(0.8,1.4) 0.490 
Q3 (10.59-12.36) 225 105(46.7) 1.3(1.0,1.6) 0.035  123 50(40.7) 1.1(0.8,1.4) 0.612 
Q4 (>12.36) 216 100(46.3) 1.2(1.0,1.6) 0.063  132 63(47.7) 1.3(1.0,1.7) 0.076 
Per IQR=3.49 µg/m3   1.1(1.0,1.2) 0.185    1.1(0.9,1.3) 0.358 

1st trimester .     .    
Q1 (4.16-8.73) 209 81(38.8) Ref. Ref.  144 55(38.2) Ref. Ref. 
Q2 (8.74-10.58) 193 78(40.4) 1.0(0.8,1.3) 0.905  160 52(32.5) 0.8(0.6,1.1) 0.278 
Q3 (10.59-12.28) 219 102(46.6) 1.2(1.0,1.5) 0.113  134 67(50.0) 1.3(1.0,1.6) 0.111 
Q4 (>12.28) 211 91(43.1) 1.1(0.9,1.4) 0.439  143 70(49.0) 1.3(1.0,1.7) 0.104 
Per IQR=3.58 µg/m3   1.1(0.9,1.2) 0.403    1.2(1.0,1.4) 0.031 

2nd trimester .     .    
Q1 (5.39-8.79) 198 84(42.4) Ref. Ref.  159 59(37.1) Ref. Ref. 
Q2 (8.80-10.54) 239 85(35.6) 0.8(0.7,1.0) 0.111  119 38(31.9) 0.9(0.7,1.2) 0.557 
Q3 (10.55-12.22) 209 100(47.8) 1.1(0.9,1.4) 0.391  147 68(46.3) 1.2(0.9,1.6) 0.180 
Q4 (>12.22) 190 87(45.8) 1.0(0.8,1.3) 0.767  168 85(50.6) 1.4(1.1,1.7) 0.015 
Per IQR=3.42 µg/m3   1.1(0.9,1.2) 0.404    1.1(1.0,1.3) 0.071 

3rd trimester .     .    
Q1 (3.78-8.64) 235 95(40.4) Ref. Ref.  119 36(30.3) Ref. Ref. 
Q2 (8.65-10.52) 214 80(37.4) 0.9(0.7,1.2) 0.587  141 57(40.4) 1.3(0.9,1.8) 0.123 
Q3 (10.53-12.32) 200 89(44.5) 1.1(0.9,1.4) 0.380  155 75(48.4) 1.5(1.1,2.1) 0.013 
Q4 (>12.32) 187 94(50.3) 1.3(1.0,1.6) 0.032  167 83(49.7) 1.6(1.2,2.3) 0.003 
Per IQR=3.64 µg/m3   1.1(1.0,1.2) 0.143    1.1(1.0,1.3) 0.107 

Whole pregnancy .     .    
Q1 (5.88-8.80) 227 90(39.6) Ref. Ref.  134 46(34.3) Ref. Ref. 
Q2 (8.81-10.66) 216 86(39.8) 1.0(0.8,1.3) 0.973  146 53(36.3) 1.1(0.8,1.4) 0.701 
Q3 (10.67-11.93) 197 89(45.2) 1.2(0.9,1.4) 0.213  165 72(43.6) 1.2(0.9,1.6) 0.179 
Q4 (>11.93) 212 98(46.2) 1.1(0.9,1.4) 0.210  149 80(53.7) 1.5(1.2,2.0) 0.003 
Per IQR=3.17 µg/m3   1.1(0.9,1.2) 0.437    1.2(1.0,1.4) 0.025 

The first 2 years of life .     .    
Q1 (6.13-9.06) 207 76(36.7) Ref. Ref.  154 60(39.0) Ref. Ref. 
Q2 (9.07-10.21) 238 96(40.3) 1.1(0.9,1.4) 0.411  124 39(31.5) 0.7(0.5,1.0) 0.069 
Q3 (10.22-11.99) 179 83(46.4) 1.3(1.0,1.7) 0.031  183 82(44.8) 1.1(0.9,1.4) 0.410 
Q4 (>11.99) 228 108(47.4) 1.3(1.0,1.6) 0.027  133 70(52.6) 1.3(1.0,1.7) 0.061 
Per IQR=3.01 µg/m3   1.1(1.0,1.2) 0.249    1.2(1.0,1.4) 0.063 

Adjusted for maternal age at delivery, maternal race/ethnicity, maternal education level, maternal smoking status, breast feeding, maternal 
diabetes, maternal marriage status, mother’s pre-pregnancy BMI, household income per year, season of the delivery, preterm birth and birth 
weight of baby.  
 



 

Table S5.  Individual effects of ambient PM2.5 exposure on the risk of COWO (Subjects within 10 km of a 
Monitor). 

PM2.5, µg/m3  n #(%) Crude k Adjusted 
RR(95% CI) P RR(95% CI) P 

Preconception        
Q1 (4.48-8.85) 296 109(36.8) Ref. Ref.  Ref. Ref. 
Q2 (8.86-10.59) 307 121(39.4) 1.1(0.9,1.3) 0.513  1.1(0.9,1.4) 0.298 
Q3 (10.59-12.36) 297 141(47.5) 1.3(1.1,1.6) 0.009  1.3(1.1,1.6) 0.004 
Q4 (>12.36) 304 141(46.4) 1.3(1.0,1.5) 0.019  1.3(1.1,1.6) 0.009 
Per IQR=3.49 µg/m3   1.1(1.0,1.2) 0.114  1.1(1.0,1.2) 0.096 

1st trimester .       
Q1 (4.16-8.73) 300 116(38.7) Ref. Ref.  Ref. Ref. 
Q2 (8.74-10.58) 298 111(37.2) 1.0(0.8,1.2) 0.721  1.0(0.8,1.2) 0.749 
Q3 (10.59-12.28) 309 148(47.9) 1.2(1.0,1.5) 0.023  1.2(1.0,1.5) 0.029 
Q4 (>12.28) 316 147(46.5) 1.2(1.0,1.4) 0.050  1.2(1.0,1.4) 0.055 
Per IQR=3.58 µg/m3   1.1(1.0,1.2) 0.040  1.1(1.0,1.2) 0.044 

2nd trimester .       
Q1 (5.39-8.79) 305 120(39.3) Ref. Ref.  Ref. Ref. 
Q2 (8.80-10.54) 313 112(35.8) 0.9(0.7,1.1) 0.361  0.9(0.7,1.1) 0.366 
Q3 (10.55-12.22) 305 145(47.5) 1.2(1.0,1.5) 0.042  1.2(1.0,1.4) 0.053 
Q4 (>12.22) 312 152(48.7) 1.2(1.0,1.5) 0.020  1.2(1.0,1.5) 0.024 
Per IQR=3.42 µg/m3   1.1(1.0,1.2) 0.024  1.1(1.0,1.2) 0.037 

3rd trimester .       
Q1 (3.78-8.64) 293 109(37.2) Ref. Ref.  Ref. Ref. 
Q2 (8.65-10.52) 310 117(37.7) 1.0(0.8,1.2) 0.891  1.0(0.8,1.3) 0.717 
Q3 (10.53-12.32) 310 144(46.5) 1.2(1.0,1.5) 0.023  1.2(1.0,1.5) 0.022 
Q4 (>12.32) 317 162(51.1) 1.4(1.1,1.7) 0.001  1.4(1.2,1.7) <0.001 
Per IQR=3.64 µg/m3   1.1(1.0,1.2) 0.048  1.1(1.0,1.2) 0.046 

Whole pregnancy .       
Q1 (5.88-8.80) 300 112(37.3) Ref. Ref.  Ref. Ref. 
Q2 (8.81-10.66) 319 122(38.2) 1.0(0.8,1.3) 0.815  1.1(0.9,1.3) 0.619 
Q3 (10.67-11.93) 309 142(46.0) 1.2(1.0,1.5) 0.032  1.2(1.0,1.5) 0.023 
Q4 (>11.93) 323 160(49.5) 1.3(1.1,1.6) 0.002  1.3(1.1,1.6) 0.002 
Per IQR=3.17 µg/m3   1.1(1.0,1.2) 0.022  1.1(1.0,1.2) 0.037 

The first 2 years of life .       
Q1 (6.13-9.06) 303 114(37.6) Ref. Ref.  Ref. Ref. 
Q2 (9.07-10.21) 320 119(37.2) 1.0(0.8,1.2) 0.910  1.0(0.8,1.2) 0.814 
Q3 (10.22-11.99) 303 143(47.2) 1.3(1.0,1.5) 0.018  1.3(1.1,1.6) 0.005 
Q4 (>11.99) 325 160(49.2) 1.3(1.1,1.6) 0.004  1.3(1.1,1.6) 0.004 
Per IQR=3.01 µg/m3   1.1(1.0,1.2) 0.026  1.1(1.0,1.2) 0.048 

Adjusted for maternal age at delivery, maternal race/ethnicity, maternal education level, maternal smoking status, breast feeding, maternal 
diabetes, maternal marriage status, mother’s pre-pregnancy BMI, household income per year, season of the delivery, preterm birth and birth 
weight of baby.  



 

Table S6.  Individual effects of ambient PM2.5 exposure on the risk of childhood overweight/obesity 
(Subjects within 5 km of a Monitor). 

PM2.5, µg/m3  n #(%) Crude k Adjusted 
RR(95% CI) P RR(95% CI) P 

Preconception        
Q1 (4.48-8.85) 159 57(35.8) Ref. Ref.  Ref. Ref. 
Q2 (8.86-10.59) 153 56(36.6) 1.0(0.8,1.4) 0.890  1.1(0.8,1.4) 0.659 
Q3 (10.59-12.36) 135 58(43.0) 1.2(0.9,1.6) 0.213  1.2(0.9,1.5) 0.295 
Q4 (>12.36) 139 60(43.2) 1.2(0.9,1.6) 0.197  1.2(0.9,1.6) 0.178 
Per IQR=3.49 µg/m3   1.0(0.9,1.2) 0.742  1.0(0.9,1.2) 0.799 

1st trimester .       
Q1 (4.16-8.73) 162 54(33.3) Ref. Ref.  Ref. Ref. 
Q2 (8.74-10.58) 146 56(38.4) 1.2(0.9,1.6) 0.358  1.2(0.9,1.6) 0.322 
Q3 (10.59-12.28) 147 69(46.9) 1.4(1.1,1.9) 0.016  1.4(1.1,1.8) 0.020 
Q4 (>12.28) 138 55(39.9) 1.2(0.9,1.6) 0.242  1.2(0.9,1.6) 0.283 
Per IQR=3.58 µg/m3   1.1(0.9,1.3) 0.308  1.1(0.9,1.3) 0.367 

2nd trimester .       
Q1 (5.39-8.79) 153 57(37.3) Ref. Ref.  Ref. Ref. 
Q2 (8.80-10.54) 152 48(31.6) 0.8(0.6,1.2) 0.298  0.8(0.6,1.1) 0.272 
Q3 (10.55-12.22) 137 60(43.8) 1.2(0.9,1.6) 0.257  1.1(0.9,1.5) 0.381 
Q4 (>12.22) 158 73(46.2) 1.2(1.0,1.6) 0.112  1.2(0.9,1.6) 0.196 
Per IQR=3.42 µg/m3   1.1(1.0,1.3) 0.074  1.1(1.0,1.3) 0.141 

3rd trimester .       
Q1 (3.78-8.64) 163 54(33.1) Ref. Ref.  Ref. Ref. 
Q2 (8.65-10.52) 147 53(36.1) 1.1(0.8,1.5) 0.588  1.1(0.8,1.5) 0.472 
Q3 (10.53-12.32) 139 68(48.9) 1.5(1.1,1.9) 0.006  1.5(1.1,1.9) 0.006 
Q4 (>12.32) 147 65(44.2) 1.3(1.0,1.8) 0.046  1.3(1.0,1.8) 0.044 
Per IQR=3.64 µg/m3   1.1(0.9,1.3) 0.288  1.1(0.9,1.3) 0.316 

Whole pregnancy .       
Q1 (5.88-8.80) 162 58(35.8) Ref. Ref.  Ref. Ref. 
Q2 (8.81-10.66) 169 58(34.3) 1.0(0.7,1.3) 0.777  1.0(0.7,1.3) 0.806 
Q3 (10.67-11.93) 118 54(45.8) 1.3(1.0,1.7) 0.091  1.3(1.0,1.7) 0.089 
Q4 (>11.93) 158 72(45.6) 1.3(1.0,1.7) 0.077  1.2(0.9,1.6) 0.118 
Per IQR=3.17 µg/m3   1.1(1.0,1.3) 0.133  1.1(0.9,1.3) 0.232 

The first 2 years of life .       
Q1 (6.13-9.06) 153 50(32.7) Ref. Ref.  Ref. Ref. 
Q2 (9.07-10.21) 170 58(34.1) 1.0(0.8,1.4) 0.785  1.0(0.7,1.3) 0.950 
Q3 (10.22-11.99) 127 62(48.8) 1.5(1.1,2.0) 0.006  1.5(1.1,2.0) 0.008 
Q4 (>11.99) 157 72(45.9) 1.4(1.1,1.9) 0.019  1.3(1.0,1.8) 0.041 
Per IQR=3.01 µg/m3   1.2(1.0,1.4) 0.019  1.1(1.0,1.3) 0.049 

Adjusted for maternal age at delivery, maternal race/ethnicity, maternal education level, maternal smoking status, breast feeding, maternal 
diabetes, maternal marriage status, mother’s pre-pregnancy BMI, household income per year, season of the delivery, preterm birth and birth 
weight of baby.  
 



 

Table S7. The joint effects of maternal BMI and ambient PM2.5 on the risk of childhood BMI z-score. 
Maternal  

pre-pregnancy BMI 
PM2.5 
≥median N Mean±SD Crude k Adjusted 

β (95% CI) P β (95% CI) P 
Preconception ≥10.80          

Normal weight No 325 0.3±0.4 Ref. Ref. Ref.  Ref. Ref. Ref. 
Normal weight Yes 312 0.4±0.5 0.1 0.06,0.21 <0.001  0.1 0.06,0.20 0.001 
Overweight No 203 0.5±0.5 0.2 0.14,0.31 <0.001  0.2 0.13,0.30 <0.001 
Overweight Yes 215 0.4±0.5 0.2 0.08,0.24 <0.001  0.1 0.05,0.22 0.001 
Obesity No 170 0.5±0.5 0.2 0.14,0.32 <0.001  0.2 0.11,0.29 <0.001 
Obesity Yes 169 0.6±0.5 0.4 0.26,0.44 <0.001  0.3 0.25,0.43 <0.001 

1st Trimester ≥10.81          
Normal weight No 332 0.3±0.5 Ref. Ref. Ref.  Ref. Ref. Ref. 
Normal weight Yes 313 0.4±0.5 0.1 0.04,0.19 0.002  0.1 0.03,0.17 0.008 
Overweight No 198 0.4±0.5 0.2 0.09,0.26 <0.001  0.2 0.06,0.23 0.001 
Overweight Yes 225 0.5±0.5 0.2 0.11,0.27 <0.001  0.2 0.09,0.26 <0.001 
Obesity No 176 0.5±0.5 0.2 0.13,0.31 <0.001  0.2 0.10,0.28 <0.001 
Obesity Yes 169 0.6±0.5 0.3 0.25,0.42 <0.001  0.3 0.22,0.40 <0.001 

2nd Trimester ≥10.75          
Normal weight No 330 0.3±0.4 Ref. Ref. Ref.  Ref. Ref. Ref. 
Normal weight Yes 320 0.4±0.5 0.2 0.08,0.23 <0.001  0.1 0.07,0.22 <0.001 
Overweight No 205 0.5±0.5 0.2 0.12,0.29 <0.001  0.2 0.10,0.27 <0.001 
Overweight Yes 225 0.5±0.5 0.2 0.13,0.29 <0.001  0.2 0.10,0.26 <0.001 
Obesity No 180 0.5±0.5 0.2 0.15,0.32 <0.001  0.2 0.11,0.29 <0.001 
Obesity Yes 169 0.6±0.5 0.4 0.27,0.45 <0.001  0.3 0.25,0.43 <0.001 

3rd Trimester ≥10.75          
Normal weight No 336 0.3±0.5 Ref. Ref. Ref.  Ref. Ref. Ref. 
Normal weight Yes 315 0.4±0.5 0.1 0.05,0.20 0.001  0.1 0.04,0.19 0.002 
Overweight No 198 0.4±0.5 0.2 0.08,0.25 <0.001  0.1 0.05,0.22 0.002 
Overweight Yes 225 0.5±0.5 0.2 0.15,0.31 <0.001  0.2 0.13,0.29 <0.001 
Obesity No 175 0.5±0.5 0.2 0.15,0.33 <0.001  0.2 0.12,0.30 <0.001 
Obesity Yes 169 0.6±0.5 0.3 0.23,0.41 <0.001  0.3 0.21,0.39 <0.001 

Whole pregnancy ≥10.89          
Normal weight No 335 0.3±0.5 Ref. Ref. Ref.  Ref. Ref. Ref. 
Normal weight Yes 322 0.4±0.5 0.1 0.04,0.18 0.003  0.1 0.02,0.17 0.010 
Overweight No 214 0.5±0.5 0.2 0.09,0.25 <0.001  0.2 0.07,0.23 <0.001 
Overweight Yes 220 0.5±0.5 0.2 0.12,0.29 <0.001  0.2 0.10,0.26 <0.001 
Obesity No 174 0.5±0.5 0.2 0.13,0.31 <0.001  0.2 0.09,0.27 <0.001 
Obesity Yes 181 0.6±0.5 0.3 0.23,0.41 <0.001  0.3 0.21,0.39 <0.001 

The first 2 years of life ≥10.46          
Normal weight No 342 0.3±0.4 Ref. Ref. Ref.  Ref. Ref. Ref. 
Normal weight Yes 315 0.4±0.5 0.1 0.07,0.22 <0.001  0.1 0.07,0.21 <0.001 
Overweight No 207 0.5±0.5 0.2 0.12,0.29 <0.001  0.2 0.10,0.27 <0.001 
Overweight Yes 227 0.5±0.5 0.2 0.12,0.28 <0.001  0.2 0.10,0.27 <0.001 
Obesity No 174 0.5±0.5 0.2 0.13,0.31 <0.001  0.2 0.10,0.27 <0.001 
Obesity Yes 181 0.6±0.5 0.3 0.26,0.43 <0.001  0.3 0.25,0.42 <0.001 

ξ Mother’s pre-pregnancy BMI<18.5 kg/m2 is excluded. 
Adjusted for maternal age at delivery, pre-pregnancy BMI, race/ethnicity, education level, smoking status, breast feeding, diabetes, 
marriage status, household income per year, season of the delivery, preterm birth and birth weight of baby.      



 

 
Table S8. The joint effects of maternal pre-pregnancy BMI and PM2.5 exposure on the risk of childhood 
overweight/obesity stratified by child’s age. 

Maternal BMI PM2.5 
≥median n #(%) Crude kk Adjusted 

RR(95% CI) P RR(95% CI) P 
2-5 years oldξ         

Preconception ≥10.80        
Normal weight No 320 108(33.8) Ref. Ref.  Ref. Ref. 
Normal weight Yes 291 133(45.7) 1.4(1.1,1.7) 0.003  1.3(1.1,1.6) 0.004 
Overweight No 197 104(52.8) 1.6(1.3,1.9) <0.001  1.5(1.2,1.9) <0.001 
Overweight Yes 207 92(44.4) 1.3(1.1,1.6) 0.013  1.3(1.0,1.6) 0.042 
Obesity No 167 93(55.7) 1.7(1.3,2.0) <0.001  1.5(1.2,1.9) <0.001 
Obesity Yes 157 92(58.6) 1.7(1.4,2.1) <0.001  1.7(1.4,2.0) <0.001 

1st trimester ≥10.81 .       
Normal weight No 328 120(36.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 291 123(42.3) 1.2(0.9,1.4) 0.148  1.1(0.9,1.4) 0.225 
Overweight No 191 94(49.2) 1.3(1.1,1.6) 0.004  1.3(1.0,1.6) 0.020 
Overweight Yes 217 105(48.4) 1.3(1.1,1.6) 0.006  1.3(1.0,1.6) 0.017 
Obesity No 173 88(50.9) 1.4(1.1,1.7) 0.002  1.3(1.1,1.6) 0.014 
Obesity Yes 157 102(65.0) 1.8(1.5,2.1) <0.001  1.7(1.4,2.0) <0.001 

2nd trimester ≥10.75 .       
Normal weight No 324 109(33.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 300 138(46.0) 1.4(1.1,1.7) 0.002  1.3(1.1,1.6) 0.006 
Overweight No 199 101(50.8) 1.5(1.2,1.9) <0.001  1.4(1.2,1.8) 0.001 
Overweight Yes 214 101(47.2) 1.4(1.1,1.7) 0.001  1.3(1.1,1.6) 0.008 
Obesity No 179 94(52.5) 1.6(1.3,1.9) <0.001  1.4(1.2,1.8) 0.001 
Obesity Yes 155 97(62.6) 1.9(1.5,2.3) <0.001  1.7(1.4,2.1) <0.001 

3rd trimester ≥10.75 .       
Normal weight No 332 124(37.3) Ref. Ref.  Ref. Ref. 
Normal weight Yes 294 125(42.5) 1.1(0.9,1.4) 0.187  1.1(0.9,1.4) 0.238 
Overweight No 192 96(50.0) 1.3(1.1,1.6) 0.004  1.3(1.0,1.5) 0.019 
Overweight Yes 214 107(50.0) 1.3(1.1,1.6) 0.003  1.3(1.1,1.6) 0.011 
Obesity No 172 94(54.7) 1.5(1.2,1.8) <0.001  1.4(1.1,1.6) 0.002 
Obesity Yes 158 97(61.4) 1.6(1.4,2.0) <0.001  1.5(1.3,1.8) <0.001 

Whole pregnancy ≥10.89 .       
Normal weight No 333 122(36.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 298 127(42.6) 1.2(1.0,1.4) 0.125  1.1(0.9,1.4) 0.182 
Overweight No 209 106(50.7) 1.4(1.1,1.7) 0.001  1.3(1.1,1.6) 0.006 
Overweight Yes 208 100(48.1) 1.3(1.1,1.6) 0.008  1.3(1.0,1.5) 0.022 
Obesity No 172 89(51.7) 1.4(1.2,1.7) 0.001  1.3(1.1,1.6) 0.012 
Obesity Yes 168 106(63.1) 1.7(1.4,2.1) <0.001  1.6(1.4,2.0) <0.001 

The first 2 years of life ≥10.46 .       
Normal weight No 340 121(35.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 291 128(44.0) 1.2(1.0,1.5) 0.031  1.2(1.0,1.5) 0.032 
Overweight No 202 108(53.5) 1.5(1.2,1.8) <0.001  1.4(1.2,1.7) <0.001 
Overweight Yes 215 98(45.6) 1.3(1.0,1.6) 0.018  1.3(1.0,1.5) 0.030 
Obesity No 173 93(53.8) 1.5(1.2,1.8) <0.001  1.4(1.1,1.7) 0.001 
Obesity Yes 167 102(61.1) 1.7(1.4,2.1) <0.001  1.7(1.4,2.0) <0.001 

6-9 years old .        
Preconception ≥10.80        

Normal weight No 146 46(31.5) Ref. Ref.  Ref. Ref. 
Normal weight Yes 222 97(43.7) 1.4(1.0,1.8) 0.023  1.4(1.0,1.8) 0.029 
Overweight No 109 56(51.4) 1.6(1.2,2.2) 0.001  1.6(1.2,2.2) 0.002 
Overweight Yes 166 77(46.4) 1.5(1.1,2.0) 0.009  1.4(1.0,1.9) 0.027 
Obesity No 66 38(57.6) 1.8(1.3,2.5) <0.001  1.7(1.3,2.4) 0.001 



 

Obesity Yes 128 84(65.6) 2.1(1.6,2.7) <0.001  2.0(1.5,2.7) <0.001 
1st trimester ≥10.81 .       

Normal weight No 143 47(32.9) Ref. Ref.  Ref. Ref. 
Normal weight Yes 233 100(42.9) 1.3(1.0,1.7) 0.059  1.3(1.0,1.7) 0.068 
Overweight No 104 54(51.9) 1.6(1.2,2.1) 0.003  1.5(1.1,2.1) 0.005 
Overweight Yes 175 81(46.3) 1.4(1.1,1.9) 0.018  1.3(1.0,1.8) 0.040 
Obesity No 75 44(58.7) 1.8(1.3,2.4) <0.001  1.7(1.3,2.3) <0.001 
Obesity Yes 125 81(64.8) 2.0(1.5,2.6) <0.001  1.9(1.5,2.5) <0.001 

2nd trimester ≥10.75 .       
Normal weight No 154 45(29.2) Ref. Ref.  Ref. Ref. 
Normal weight Yes 227 105(46.3) 1.6(1.2,2.1) 0.001  1.5(1.2,2.1) 0.003 
Overweight No 109 56(51.4) 1.8(1.3,2.4) <0.001  1.7(1.3,2.3) 0.001 
Overweight Yes 177 84(47.5) 1.6(1.2,2.2) 0.001  1.5(1.2,2.1) 0.003 
Obesity No 70 39(55.7) 1.9(1.4,2.6) <0.001  1.8(1.3,2.5) <0.001 
Obesity Yes 134 88(65.7) 2.2(1.7,3.0) <0.001  2.2(1.7,2.9) <0.001 

3rd trimester ≥10.75 .       
Normal weight No 143 44(30.8) Ref. Ref.  Ref. Ref. 
Normal weight Yes 242 108(44.6) 1.5(1.1,1.9) 0.010  1.5(1.1,1.9) 0.009 
Overweight No 100 53(53.0) 1.7(1.3,2.3) 0.001  1.7(1.2,2.3) 0.001 
Overweight Yes 181 89(49.2) 1.6(1.2,2.1) 0.001  1.6(1.2,2.1) 0.002 
Obesity No 77 48(62.3) 2.0(1.5,2.7) <0.001  2.0(1.5,2.7) <0.001 
Obesity Yes 123 78(63.4) 2.1(1.6,2.7) <0.001  2.0(1.5,2.6) <0.001 

Whole pregnancy ≥10.89 .       
Normal weight No 135 44(32.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 253 108(42.7) 1.3(1.0,1.7) 0.060  1.3(1.0,1.7) 0.061 
Overweight No 106 56(52.8) 1.6(1.2,2.2) 0.002  1.6(1.2,2.2) 0.003 
Overweight Yes 183 87(47.5) 1.5(1.1,1.9) 0.010  1.4(1.1,1.9) 0.020 
Obesity No 70 42(60.0) 1.8(1.4,2.5) <0.001  1.8(1.3,2.4) <0.001 
Obesity Yes 140 87(62.1) 1.9(1.4,2.5) <0.001  1.9(1.4,2.5) <0.001 

The first 2 years of life ≥10.46 .       
Normal weight No 142 40(28.2) Ref. Ref.  Ref. Ref. 
Normal weight Yes 246 112(45.5) 1.6(1.2,2.2) 0.001  1.6(1.2,2.2) 0.002 
Overweight No 105 57(54.3) 1.9(1.4,2.6) <0.001  1.8(1.3,2.5) <0.001 
Overweight Yes 184 86(46.7) 1.7(1.2,2.3) 0.001  1.6(1.2,2.2) 0.002 
Obesity No 61 36(59.0) 2.1(1.5,2.9) <0.001  2.0(1.4,2.8) <0.001 
Obesity Yes 149 93(62.4) 2.2(1.7,3.0) <0.001  2.2(1.6,2.9) <0.001 

ξThis stratum includes the children of age 2-5 at the last visit and those last available COWO during ages 2-5 though 
they were over age 6-9 at the last visit.  
Normal weight, overweight and obesity are defined as maternal pre-pregnancy BMI: 18.5-24.9, 25.0-29.9 and ≥30.0 kg/m2, respectively.  
Adjusted for maternal age at delivery, maternal race/ethnicity, maternal education level, maternal smoking status, breast feeding, maternal 
diabetes, maternal marriage status, household income per year, season of the delivery, preterm birth and birth weight of baby.  
Mother’s pre-pregnancy BMI <18.5 kg/m2 was excluded. 
 



 

Table S9. Adjusted joint effects of mother’s pre-pregnancy BMI and ambient PM2.5 exposure on the risk of 
COWO by temperature. ζζ  

Maternal  
pre-pregnancy BMI 

PM2.5 
≥median 

Cold (October-April) k Warm (May-September) 
n #(%) RR(95% CI) P n #(%) RR(95% CI) P 

Preconception ≥10.80          
Normal weight No 189 49(25.9) Ref. Ref.  136 36(26.5) Ref. Ref. 
Normal weight Yes 195 78(40.0) 1.5(1.1,2.0) 0.008  117 46(39.3) 1.5(1.0,2.1) 0.034 
Overweight No 108 51(47.2) 1.8(1.3,2.5) <0.001  95 48(50.5) 1.7(1.2,2.5) 0.001 
Overweight Yes 147 68(46.3) 1.8(1.3,2.4) <0.001  68 23(33.8) 1.1(0.7,1.7) 0.719 
Obesity No 89 45(50.6) 1.9(1.4,2.5) <0.001  81 39(48.1) 1.5(1.1,2.2) 0.019 
Obesity Yes 99 59(59.6) 2.2(1.7,3.0) <0.001  70 44(62.9) 2.2(1.6,3.1) <0.001 

1st Trimester ≥10.81 .     .    
Normal weight No 189 58(30.7) Ref. Ref.  143 33(23.1) Ref. Ref. 
Normal weight Yes 197 70(35.5) 1.1(0.9,1.5) 0.392  116 52(44.8) 1.8(1.3,2.6) 0.001 
Overweight No 123 55(44.7) 1.4(1.1,1.9) 0.016  75 33(44.0) 1.7(1.1,2.5) 0.010 
Overweight Yes 133 64(48.1) 1.6(1.2,2.1) 0.001  92 41(44.6) 1.7(1.2,2.5) 0.007 
Obesity No 90 46(51.1) 1.6(1.2,2.1) 0.002  86 41(47.7) 1.8(1.2,2.6) 0.002 
Obesity Yes 100 59(59.0) 1.9(1.4,2.4) <0.001  69 44(63.8) 2.5(1.7,3.6) <0.001 

2nd Trimester ≥10.75 .     .    
Normal weight No 205 56(27.3) Ref. Ref.  125 28(22.4) Ref. Ref. 
Normal weight Yes 182 73(40.1) 1.4(1.0,1.9) 0.025  138 59(42.8) 1.8(1.2,2.6) 0.004 
Overweight No 128 58(45.3) 1.6(1.2,2.2) 0.002  77 36(46.8) 1.9(1.3,2.8) 0.002 
Overweight Yes 130 63(48.5) 1.7(1.3,2.3) <0.001  95 41(43.2) 1.6(1.1,2.4) 0.026 
Obesity No 104 55(52.9) 1.8(1.4,2.5) <0.001  76 33(43.4) 1.6(1.1,2.5) 0.022 
Obesity Yes 87 51(58.6) 2.0(1.5,2.7) <0.001  82 53(64.6) 2.6(1.8,3.7) <0.001 

3rd Trimester ≥10.75 .     .    
Normal weight No 218 66(30.3) Ref. Ref.  118 26(22.0) Ref. Ref. 
Normal weight Yes 170 64(37.6) 1.2(0.9,1.6) 0.150  145 62(42.8) 1.8(1.2,2.7) 0.004 
Overweight No 129 57(44.2) 1.4(1.1,1.9) 0.013  69 29(42.0) 1.7(1.1,2.6) 0.019 
Overweight Yes 129 66(51.2) 1.7(1.3,2.2) <0.001  96 48(50.0) 2.0(1.3,2.9) 0.001 
Obesity No 102 52(51.0) 1.6(1.2,2.1) 0.001  73 38(52.1) 2.0(1.3,3.0) 0.001 
Obesity Yes 88 53(60.2) 1.9(1.4,2.5) <0.001  81 48(59.3) 2.5(1.7,3.6) <0.001 

Whole pregnancy ≥10.89 .     .    
Normal weight No 208 65(31.3) Ref. Ref.  127 28(22.0) Ref. Ref. 
Normal weight Yes 185 65(35.1) 1.1(0.8,1.4) 0.568  137 60(43.8) 1.8(1.2,2.7) 0.002 
Overweight No 137 61(44.5) 1.4(1.0,1.8) 0.022  77 35(45.5) 1.8(1.2,2.8) 0.003 
Overweight Yes 125 64(51.2) 1.6(1.2,2.1) <0.001  95 42(44.2) 1.7(1.1,2.5) 0.014 
Obesity No 98 50(51.0) 1.5(1.2,2.0) 0.003  76 36(47.4) 1.8(1.2,2.7) 0.005 
Obesity Yes 99 58(58.6) 1.8(1.4,2.3) <0.001  82 50(61.0) 2.5(1.7,3.7) <0.001 

The first 2 years of life ≥10.46 .     .    
Normal weight No 217 62(28.6) Ref. Ref.  125 28(22.4) Ref. Ref. 
Normal weight Yes 176 68(38.6) 1.3(1.0,1.8) 0.052  139 60(43.2) 1.8(1.3,2.7) 0.002 
Overweight No 128 59(46.1) 1.6(1.2,2.1) 0.002  79 38(48.1) 1.9(1.3,2.9) 0.002 
Overweight Yes 134 66(49.3) 1.7(1.3,2.3) <0.001  93 39(41.9) 1.6(1.1,2.4) 0.026 
Obesity No 100 51(51.0) 1.7(1.3,2.3) <0.001  74 33(44.6) 1.6(1.1,2.5) 0.018 
Obesity Yes 97 57(58.8) 2.0(1.5,2.6) <0.001  84 53(63.1) 2.6(1.8,3.8) <0.001 

Adjusted for maternal age at delivery, maternal race/ethnicity, maternal education level, maternal smoking status, breast feeding, maternal 
diabetes, maternal marriage status, mother’s pre-pregnancy BMI, household income per year, preterm birth and birth weight of baby.  
ζ Mother’s BMI<18.5 kg/m2 was excluded.  



 

Table S10. The joint effects of maternal BMI and ambient PM2.5 exposure on the risk of childhood 
overweight/obesity (Subjects within 10 km of a Monitor).  

Maternal BMI High PM2.5 
(PM2.5≥median) N #(%) Crude k Adjusted 

RR(95% CI) P RR(95% CI) P 
Preconception ≥10.80        

Normal weight No 280 69(24.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 262 112(42.7) 1.7(1.4,2.2) <0.001  1.7(1.3,2.2) <0.001 
Overweight No 178 90(50.6) 2.1(1.6,2.6) <0.001  2.0(1.5,2.6) <0.001 
Overweight Yes 188 80(42.6) 1.7(1.3,2.2) <0.001  1.6(1.3,2.1) <0.001 
Obesity No 145 71(49.0) 2.0(1.5,2.6) <0.001  1.8(1.4,2.4) <0.001 
Obesity Yes 151 90(59.6) 2.4(1.9,3.1) <0.001  2.4(1.8,3.0) <0.001 

1st Trimester ≥10.81 .       
Normal weight No 276 78(28.3) Ref. Ref.  Ref. Ref. 
Normal weight Yes 274 107(39.1) 1.4(1.1,1.8) 0.008  1.3(1.0,1.7) 0.021 
Overweight No 173 77(44.5) 1.6(1.2,2.0) <0.001  1.5(1.1,1.9) 0.003 
Overweight Yes 198 96(48.5) 1.7(1.4,2.2) <0.001  1.6(1.3,2.1) <0.001 
Obesity No 149 72(48.3) 1.7(1.3,2.2) <0.001  1.6(1.2,2.0) <0.001 
Obesity Yes 153 92(60.1) 2.1(1.7,2.7) <0.001  2.0(1.6,2.5) <0.001 

2nd Trimester ≥10.75 .       
Normal weight No 285 73(25.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 270 115(42.6) 1.7(1.3,2.1) <0.001  1.6(1.3,2.0) <0.001 
Overweight No 177 82(46.3) 1.8(1.4,2.3) <0.001  1.7(1.3,2.2) <0.001 
Overweight Yes 198 94(47.5) 1.9(1.4,2.4) <0.001  1.7(1.3,2.2) <0.001 
Obesity No 156 77(49.4) 1.9(1.5,2.5) <0.001  1.8(1.4,2.3) <0.001 
Obesity Yes 149 88(59.1) 2.3(1.8,2.9) <0.001  2.2(1.7,2.8) <0.001 

3rd Trimester ≥10.75 .       
Normal weight No 282 78(27.7) Ref. Ref.  Ref. Ref. 
Normal weight Yes 277 112(40.4) 1.5(1.2,1.9) 0.002  1.4(1.1,1.8) 0.003 
Overweight No 174 74(42.5) 1.5(1.2,2.0) 0.001  1.4(1.1,1.9) 0.006 
Overweight Yes 196 103(52.6) 1.9(1.5,2.4) <0.001  1.8(1.4,2.3) <0.001 
Obesity No 147 74(50.3) 1.8(1.4,2.3) <0.001  1.7(1.3,2.2) <0.001 
Obesity Yes 154 91(59.1) 2.1(1.7,2.7) <0.001  2.0(1.6,2.5) <0.001 

Whole pregnancy ≥10.89 .       
Normal weight No 283 78(27.6) Ref. Ref.  Ref. Ref. 
Normal weight Yes 279 112(40.1) 1.5(1.1,1.8) 0.002  1.4(1.1,1.8) 0.005 
Overweight No 189 84(44.4) 1.6(1.3,2.1) <0.001  1.5(1.2,1.9) 0.001 
Overweight Yes 189 95(50.3) 1.8(1.4,2.3) <0.001  1.7(1.4,2.2) <0.001 
Obesity No 147 72(49.0) 1.8(1.4,2.3) <0.001  1.6(1.3,2.1) <0.001 
Obesity Yes 164 95(57.9) 2.1(1.7,2.6) <0.001  2.0(1.6,2.5) <0.001 

The first 2 years of life ≥10.46 .       
Normal weight No 291 77(26.5) Ref. Ref.  Ref. Ref. 
Normal weight Yes 271 113(41.7) 1.6(1.2,2.0) <0.001  1.6(1.2,2.0) <0.001 
Overweight No 184 85(46.2) 1.7(1.4,2.2) <0.001  1.6(1.3,2.1) <0.001 
Overweight Yes 194 94(48.5) 1.8(1.4,2.3) <0.001  1.8(1.4,2.3) <0.001 
Obesity No 148 71(48.0) 1.8(1.4,2.3) <0.001  1.7(1.3,2.1) <0.001 
Obesity Yes 163 96(58.9) 2.2(1.8,2.8) <0.001  2.1(1.7,2.7) <0.001 

ξ Mother’s pre-pregnancy BMI<18.5 kg/m2 is excluded. 
Adjusted for maternal age at delivery, mother’s pre-pregnancy BMI, maternal race/ethnicity, maternal education level, maternal smoking 
status, breast feeding, maternal diabetes, maternal marriage status, household income per year, preterm birth and birth weight of baby.  



 

Table S11. The joint effects of maternal BMI and ambient PM2.5 exposure on the risk of childhood 
overweight/obesity (Subjects within 5 km of a Monitor)ξξ .  

Maternal BMI PM2.5 
≥12µg/m3

ζ N #(%) Crude k Adjusted 
RR(95% CI) P RR(95% CI) P 

Preconception ≥10.80        
Normal weight No 152 34(22.4) Ref. Ref.  Ref. Ref. 
Normal weight Yes 119 46(38.7) 1.7(1.2,2.5) 0.004  1.7(1.2,2.4) 0.006 
Overweight No 84 40(47.6) 2.1(1.5,3.1) <0.001  2.0(1.4,3.0) <0.001 
Overweight Yes 96 38(39.6) 1.8(1.2,2.6) 0.004  1.6(1.1,2.4) 0.020 
Obesity No 76 39(51.3) 2.3(1.6,3.3) <0.001  2.0(1.4,3.0) <0.001 
Obesity Yes 59 34(57.6) 2.6(1.8,3.7) <0.001  2.3(1.6,3.4) <0.001 

1st Trimester ≥10.81 .       
Normal weight No 147 38(25.9) Ref. Ref.  Ref. Ref. 
Normal weight Yes 127 44(34.6) 1.3(0.9,1.9) 0.114  1.3(0.9,1.8) 0.194 
Overweight No 89 39(43.8) 1.7(1.2,2.4) 0.004  1.5(1.1,2.2) 0.018 
Overweight Yes 93 39(41.9) 1.6(1.1,2.3) 0.009  1.5(1.0,2.2) 0.029 
Obesity No 72 33(45.8) 1.8(1.2,2.6) 0.003  1.6(1.1,2.3) 0.021 
Obesity Yes 65 41(63.1) 2.4(1.8,3.4) <0.001  2.2(1.6,3.0) <0.001 

2nd Trimester ≥10.75 .       
Normal weight No 149 33(22.1) Ref. Ref.  Ref. Ref. 
Normal weight Yes 128 51(39.8) 1.8(1.2,2.6) 0.002  1.7(1.2,2.4) 0.006 
Overweight No 84 36(42.9) 1.9(1.3,2.9) 0.001  1.8(1.2,2.6) 0.004 
Overweight Yes 100 43(43.0) 1.9(1.3,2.8) 0.001  1.8(1.2,2.6) 0.004 
Obesity No 72 36(50.0) 2.3(1.5,3.3) <0.001  2.0(1.3,2.9) 0.001 
Obesity Yes 67 39(58.2) 2.6(1.8,3.8) <0.001  2.4(1.6,3.4) <0.001 

3rd Trimester ≥10.75 .       
Normal weight No 151 36(23.8) Ref. Ref.  Ref. Ref. 
Normal weight Yes 127 49(38.6) 1.6(1.1,2.3) 0.009  1.6(1.1,2.3) 0.010 
Overweight No 88 37(42.0) 1.8(1.2,2.6) 0.003  1.7(1.1,2.4) 0.009 
Overweight Yes 93 43(46.2) 1.9(1.4,2.8) <0.001  1.8(1.2,2.5) 0.002 
Obesity No 71 34(47.9) 2.0(1.4,2.9) <0.001  1.8(1.2,2.7) 0.002 
Obesity Yes 66 41(62.1) 2.6(1.9,3.7) <0.001  2.3(1.6,3.3) <0.001 

Whole pregnancy ≥10.89 .       
Normal weight No 158 37(23.4) Ref. Ref.  Ref. Ref. 
Normal weight Yes 122 48(39.3) 1.7(1.2,2.4) 0.004  1.6(1.1,2.3) 0.008 
Overweight No 98 42(42.9) 1.8(1.3,2.6) 0.001  1.7(1.2,2.5) 0.004 
Overweight Yes 88 39(44.3) 1.9(1.3,2.7) 0.001  1.7(1.2,2.5) 0.004 
Obesity No 75 37(49.3) 2.1(1.5,3.0) <0.001  1.9(1.3,2.7) 0.001 
Obesity Yes 66 39(59.1) 2.5(1.8,3.6) <0.001  2.3(1.6,3.2) <0.001 

The first 2 years of life ≥10.46 .       
Normal weight No 157 33(21.0) Ref. Ref.  Ref. Ref. 
Normal weight Yes 123 52(42.3) 2.0(1.4,2.9) <0.001  2.0(1.4,2.9) <0.001 
Overweight No 92 40(43.5) 2.1(1.4,3.0) <0.001  1.9(1.3,2.8) 0.001 
Overweight Yes 94 41(43.6) 2.1(1.4,3.0) <0.001  1.9(1.3,2.8) 0.001 
Obesity No 74 35(47.3) 2.3(1.5,3.3) <0.001  2.0(1.3,3.0) 0.001 
Obesity Yes 67 41(61.2) 2.9(2.0,4.2) <0.001  2.7(1.9,3.8) <0.001 

ξ Mother’s pre-pregnancy BMI<18.5 kg/m2 is excluded.  
Adjusted for maternal age at delivery, mother’s pre-pregnancy BMI, maternal race/ethnicity, maternal education level, maternal smoking 
status, breast feeding, maternal diabetes, maternal marriage status, household income per year, preterm birth and birth weight of baby.  
ζ Recommended cut-off value by EPA, USA. 
 



 

Figure S1. Flow Chart of Subjects Enrolled in the Boston Birth Cohort Included/Excluded from te 
Current Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Children who have completed at least one 
follow-up well child visit after 2 year-old      

N= 2177 

Maternal underweight (n=73) 
Prepregnancy BMI were not available (n=9) 

Children whose mother had prepregnancy 
BMI (N= 1739) 

Excluded due to unavailable PM2.5 exposure 
data at all 6 periods (n=438) 

Children whose mother had prepregnancy 
BMI and PM2.5 data (N= 1657) 

Final sample for analysis 
N= 1446 

Children Health Study as of Dec. 2013  
N=2891 

Children born before 11/15/2012  
N=2807 

84 children were born after 11/2012 

630 children whose primary care was 
outside of Boston Medical center 

Reasons for exclusion 

Children who have completed at least one 
follow-up well child visit after 9 years-old 
(n=211) 



 

Figure S2. Mean Ambient PM2.5 Exposure over Time in a Subset of 1657 participants in the Boston 
Birth Cohort from 1999-2012 
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