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Appendix A

Procedures to Fill in Missing Weekly Concentrations of NO; in the Spatiotemporal Modeling

Many long-term measurement sites for air pollution have missing measurements for the period of
2000-2008. Two approaches were tested to fill in missing values:

(1) Generalized additive models (GAMS) with spatial coordinates, index of week, and index of year

as nonlinear predictors

(2) Ilterative singular-value decomposition (SVD) (Fuentes et al. 2006). The function iterates

between computing SVD for the matrix and replacing the missing values by linear regression of
the columns onto the first n SVD components.

One-quarter of the measurements at each site were randomly selected as the test data while the other
75% of the measurements of the site and all the measurements of the other sites were used as training data.
Cross-validation showed that the iterative SVD had better performance than the GAM to fill in the
missing spatiotemporal values (Table A.1). Although the GAM incorporates spatial coordinates and the
index values for week and year, it was not capable of iterative convergence. The SVD can estimate
missing values by iteration of SVD approximation, which is probably why SVD was superior to GAM in
filling in missing values.

In this project, we used a simple “expectation-maximization-like” iterative algorithm for the SVD to
fill in the missing weekly concentrations in the long-term time-series data. The procedures of the
algorithm follow:

a. Specify a dimension (rank J) for the concentration data matrix.

b. Scale the observations at each monitoring site (columns of Z) to norm (variance) one, Z'.

c. Fillin the missing observations in the normalized data matrix, Z' using elements of an initial
rank-one approximation provided by a regression through the origin of each column of Z’ on the
left vector computed as the average over sites of the columns of Z'.

d. Compute the rank-J SVD approximation of the now-complete data matrix, Z.

e. Replace the missing values in Z' by the elements of the rank-J SVD approximation.

f. Return to step c, and iterate to convergence.

Table A.1. Cross-validation of generalized additive model (GAM) and iterative singular-value
decomposition (SVD) for filling in missing NO, weekly measurements

Root mean square error
Method Total weekly measurements | Pearson correlation coefficient | r* (RMSE)
GAM 0.88 0.77 5.45 ppb
16,500
SVD 0.98 0.95 2.43 ppb
Reference:

Fuentes M, Guttorp P, Sampson PD. 2006. Using transforms to analyze space-time processes. In:
Statistical Methods for Spatio-Temporal Systems (Finkenstadt B, Held L, Isham V, eds). Boca
Raton:Chapman & Hall/CRC, 77-150.

Validation of CALINE4 Modeling for Ultrafine Particle (UFP) Number Concentrations
We estimated UFP number concentrations using the modified CAlifornia LINE Source Dispersion
Model Version 4 (CALINE4) at four monitoring sites from the Cardiovascular Health and Air Pollution
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Study (CHAPS) (NIEHS-NIH grant no. ES-012243; PI: Ralph Delfino). Three sites were located in the
San Gabriel Valley in Los Angeles County, while the fourth site was located in Riverside County. Site
San Gabriel 1 (S1) was approximately 50 km east of Los Angeles, 3 km away from the nearest major
highway, and was located in a residential area. Site San Gabriel 2 (S2) was situated 8 km east of
downtown Los Angeles, about 300 m south of a major highway. Site San Gabriel 3 (S3) was located

55 km east of downtown Los Angeles, 2.5 and 0.15 km away from two busy highways and a major street,
respectively. Site Riverside (S4) was located about 110 km east of Los Angeles, 15 km southeast of
downtown Riverside, 3 km away from the closest highway, and 1 km from a major street (which was
downwind of the site).

We modeled UFP number concentrations using real-time hourly meteorological parameters and
annual average daily traffic (AADT) counts for total traffic and truck traffic, respectively. The
comprehensive traffic count database was developed previously through the use of averaged traffic counts
from two major sources from the California Department of Transportation (Caltrans): the AADT data on
continuous roadway networks on major roads and the real-time measurements from Caltrans Performance
Measurement System (PeMS). Concentration was estimated for roadway segments within a 3,000 m
buffer of each sampling site.

The results (Table A.2) indicated that the model performance was reasonably well. Over all the sites,
we obtained a correlation of 0.75 for 357 days of measurements. The model had the best performance at
S2 (r =0.79), the site that was the most influenced by traffic. For the other three sites, correlation
coefficients ranged from 0.42 to 0.61.

Table A.2. Model evaluation for daily UFP number concentrations

Measured concentration CALINE4-modeled Pearson
(UFPs/cm?) concentration (UFPs/cm®)  correlation
Number of (Mean + standard (Mean + standard coefficient
Site days deviation) deviation) (r)
All 357 12,569 + 6086 5331 + 4,694 0.75
S1 92 13,241 + 2804 2006 + 1,432 0.42
S2 87 18,976 + 6562 14,525 + 6,416 0.79
S3 92 10,258 + 5019 2108 + 920 0.42
S4 86 7842 + 2299 2064 + 1,528 0.61
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Figure A.1. Thiessen polygons for construction of spatial weight matrix for gas-phase PAHSs.
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Table A.3. Summary statistics for the distribution of air pollution exposures® in the entire state of California®, years 2000-2008

25th 75th 95th
Air pollution indicator Minimum  5th percentile  percentile Mean Median percentile percentile Maximum

EBK PM;5 4.42 8.29 11.03 14.51 14.13 17.30 22.72 36.76
EBK O3 15.71 27.02 33.72 39.54 39.15 4461 54.39 77.55
EBK NO, 1.71 10.21 14.07 19.32 17.98 24.10 32.32 42.38
Primary PMg 0.01 0.41 0.97 1.72 1.64 231 3.22 13.80
OC in PMg; 0.01 0.28 0.69 1.23 1.16 1.64 2.35 11.59
ECinPMg; 0.00 0.04 0.09 0.16 0.15 0.22 0.32 0.84
SOA in PMy, 0.00 0.02 0.04 0.07 0.07 0.10 0.14 0.38
Primary PM 5 0.27 5.32 10.75 14.78 14.81 18.92 23.69 48.38
OC inPM;s 0.07 1.42 3.09 5.06 4.94 6.70 9.24 28.82
ECin PM,; 0.02 0.40 0.86 1.54 1.39 2.12 3.12 8.61
SOA in PM,5 0.01 0.10 0.19 0.32 0.31 0.42 0.55 1.29
Ammonium in PM, 5 0.04 0.30 0.77 1.42 1.43 1.95 2.75 7.57
Nitrates in PM 5 0.01 0.51 1.62 3.23 3.16 4.50 6.59 12.83
Sulfates in PMy5 0.01 0.28 0.55 0.91 0.75 1.08 1.98 19.67
Onroad gasoline PMg 4 0.00 0.01 0.02 0.06 0.05 0.10 0.15 0.28
Onroad diesel PMg 0.00 0.01 0.02 0.06 0.05 0.09 0.14 0.30
Commercial meat cooking PMg ; 0.00 0.01 0.03 0.10 0.07 0.15 0.25 0.57
Wood burning PMg 0.00 0.04 0.09 0.27 0.16 0.35 0.94 3.70
Onroad gasoline PM, 0.00 0.06 0.15 0.35 0.30 0.53 0.77 1.41
Onroad diesel PM, 5 0.01 0.10 0.23 0.45 0.42 0.63 0.91 221
Commercial meat cooking PM, 5 0.02 0.19 0.41 1.07 0.97 1.50 2.47 8.15
Wood burning PM, 5 0.01 0.30 0.62 1.77 1.02 2.38 5.59 21.15
CALINE4 UFP number 0 198 1952 6061 4541 8424 16,967 170,498
CALINE4 NO 0.00 0.33 231 6.18 4.82 8.43 16.56 86.41
CALINE4 CO 0.00 3.15 22.48 60.14 48.18 82.93 158.65 869.03
PMys As 0.000 0.000 0.001 0.001 0.001 0.001 0.004 0.095
PM,s Ca 0.005 0.022 0.042 0.068 0.057 0.091 0.132 0.437
PMys Cr 0.000 0.001 0.001 0.003 0.002 0.003 0.007 0.096
PM,s Fe 0.019 0.079 0.147 0.239 0.192 0.340 0.495 1.147
PM,s K 0.006 0.033 0.049 0.082 0.066 0.102 0.181 0.392
PM;5 Mn 0.000 0.001 0.003 0.005 0.004 0.006 0.009 0.187
PM, 5 Sr 0.000 0.000 0.001 0.001 0.001 0.002 0.003 0.006
PM,s Ti 0.001 0.004 0.007 0.011 0.009 0.015 0.021 0.082
PM,s5 Zn 0.000 0.001 0.003 0.004 0.004 0.005 0.007 0.098
Traffic density (50 m buffer) 0 0 0 4671 0 3689 26,204 33,8240
Traffic density (150 m buffer) 0 0 0 12,575 5281 16,809 39,366 402,420
Traffic density (250 m buffer) 0 0 2783 17,060 10,776 20,926 57,428 402,420
Traffic density (350 m buffer) 0 0 5423 19,134 13,230 22,404 66,459 402,420
Road length (50 m buffer) 0 0 0 28 0 12 151 720
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Road length (150 m buffer) 0 0 0 232 181 351 759 3811
Road length (250 m buffer) 0 0 95 676 517 972 1880 8193
Road length (350 m buffer) 0 0 629 1356 1202 1853 3485 14,581
Distance to the nearest road 0 6 50 264 125 244 896 54,164

Note: PM, 5 = particulate matter <2.5 um in aerodynamic diameter; PM, ; = particulate matter <0.1 um in aerodynamic diameter (ultrafine particles); As = arsenic; Ca = calcium; CALINE4 =
CAlifornia LINE Source Dispersion Model Version 4; CO = carbon monoxide; Cr = chromium; EBK = empirical Bayesian kriging; EC = elemental carbon; Fe = iron; K = potassium; Mn =
manganese; NO, = nitrogen dioxide; NO, = nitrates; O3 = 0zone; OC = organic carbon; SOA = secondary organic aerosols; Sr = strontium; Ti = titanium; UFPs = ultrafine particles; Zn = zinc.

2 EBK estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 estimates were based on a line-source Gaussian dispersion model. All the other PM
components were estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest road.

®Based on entire pregnancy exposure.
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Table A.4. Descriptive results on long-term trends of air pollution exposures® by year of birth during the study period”

Air pollution indicator 2001 2002 2003 2004 2005 2006 2007 2008
EBK PM3s 17.53 17.02 15.74 14.95 12.97 13.21 12.97 12.23
EBK O, 36.74 3841  40.05 4081 3931 39.84 40.21  40.73
EBK NO, 23.05 21.74 2094 19.81 17.73 17.86 17.49 16.47
Primary PMg 1.73 1.59 1.73 1.75 1.73 1.75 1.92 1.59
OC in PMg, 1.24 1.13 1.24 1.25 1.23 1.24 1.36 1.14
EC in PMg; 0.15 0.15 0.14 0.15 0.16 0.17 0.19 0.15
SOA in PMg, 0.07 0.07 0.08 0.08 0.08 0.08 0.07 0.04
Primary PMs 15.69 15.14 13.65 14.32 15.31 15.33 16.82 11.94
OC in PM;s 5.23 4.73 4.89 5.01 5.09 5.17 5.77 4.57
ECinPMys 1.48 1.48 1.38 1.45 1.60 1.64 1.85 1.46
SOA in PM;s 0.35 0.34 0.31 0.32 0.34 0.36 0.33 0.18
Ammonium in PM, s 1.48 1.38 1.33 1.35 1.69 1.52 1.55 1.05
Nitrates in PM; s 3.13 2.97 3.30 3.28 3.76 3.30 3.48 2.56
Sulfates in PMys 0.99 1.00 0.87 0.90 0.91 0.91 1.02 0.67
Onroad gasoline PMg 0.06 0.06 0.07 0.07 0.07 0.07 NA NA
Onroad diesel PMg 0.06 0.05 0.06 0.06 0.07 0.07 NA NA
Commercial meat cooking
PMg1 0.10 0.09 0.10 0.10 0.10 0.10 NA NA
Wood burning PMg 0.28 0.20 0.30 0.30 0.28 0.29 NA NA
Onroad gasoline PM 0.32 0.32 0.36 0.38 0.36 0.37 NA NA
Onroad diesel PM, 5 0.42 0.40 0.45 0.44 0.48 0.51 NA NA
Commercial meat cooking
PMys 1.09 1.04 1.10 1.10 1.05 1.05 NA NA
Wood burning PM, s 1.83 1.37 1.91 1.84 1.82 1.82 NA NA
CALINE4 UFP number 5543 6305 6774 6517 6209 5631 6227 5029
CALINE4 NOy 7.69 7.67 7.48 6.67 5.87 5.03 4.92 3.71
CALINE4 CO 81.64  77.67 73.65 63.70 5484  46.18 4520 3451
PM,s As 0.001 0.001 0.001 0.001 0.001 0.001 NA NA
PM,s Ca 0.069  0.067 0.068 0.068 0.068  0.066 NA NA
PM,s Cr 0.003 0.003 0.003 0.003 0.003 0.003 NA NA
PM,s Fe 0241 0236 0236 0.239 0.245 0.239 NA NA
PM,s K 0.080 0.075 0.084 0.085 0.083 0.082 NA NA
PM3sMn 0.005 0.005 0.005 0.005 0.005 0.005 NA NA
PMys Sr 0.001 0.001 0.001 0.001 0.001 0.001 NA NA
PM,s Ti 0.011 0.011 0.011 0.011 0.011 o0.011 NA NA
PM, s Zn 0.004 0.004 0.004 0.004 0.004 0.004 NA NA

2EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 (CAlifornia
LINE Source Dispersion Model Version 4) estimates were based on a line-source Gaussian dispersion model. All the other PM components were
estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest
road. NA = not available.

P Based on entire pregnancy exposure.
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Table A.5. Correlation matrix (Pearson coefficient of correlation) for air pollution exposures® in the entire state of California®, years 2000-2008

Commercial Commercial
SOA SOA Nitrates Onroad Onroad meat Wood Onroad Onroad meat Wood CALINE4
EBK EBK EBK Primary OCInECin in PrimaryOCIinECin in Ammonium in  Sulfates gasoline diesel  cooking burning gasoline diesel cooking burning UFP  CALINE4
PM2.5 03 N02 PMO_1 PMO_1 PMQ'l PMO_1 PM2.5 PM2.5 PM2'5 PM2.5 in PM2,5 PM2.5 in PM2,5 PMQ'l PMQ'l PMQ'l PMQ'l PM2.5 PM2'5 PM2'5 PM2'5 number NOX

EBK PMys 1.00
EBK 05 013 1.00
EBK NO, 083 -0.05 1.00
Primary PMo: | 0.39 -0.21 043 1.00
OC in PMo 037 -0.19 039 099 1.00
EC in PMo 048 —017 063 070 0.66 1.00
SOAINPMo: | 063 061 047 027 026 034 1.00
Primary PM,s | 0.44 —0.27 0.44 082 079 081 030 1.00
OC in PMys 035 —0.34 042 088 087 078 016 092 1.00
EC in PM,s 047 -0.20 062 069 064 099 031 080 077 1.00
SOAINPM,s | 058 054 040 025 023 034 093 037 019 032 1.00
A”Fr,‘l\”/‘lon'”m'” 071 036 051 038 035 043 080 043 027 042 074 100

25
Nitrates in PM,s | 0.69 0.40 046 027 025 040 077 036 022 038 068 094 1.00
Sulfates in PM,s | 0.34 —0.17 036 060 054 035 0.9 047 040 037 023 041 016  1.00
O’;r,‘\’/lad gasoline | hoo 510 076 058 054 083 038 061 061 084 032 042 041 040 1.00

0.1
O’g&ad diesel |55 014 071 066 062 088 036 069 070 088 030 042 040 039 095 1.00

0.1
Commercial meat| 5> 04 073 057 053 083 039 060 064 081 035 046 044 033 084 084 1.00
cooking PMg 1
Wgﬁﬁﬁ”m'”g ~022 -032 -0.23 039 043 007 026 040 055 005 026 -024 -019 -012 -014 -002 -012  1.00
O’g&aigas""”e 056 —0.16 073 061 057 085 033 066 067 086 027  0.39 037 039 099 096 083  -007 100
O’g&add'ese' 047 —022 062 069 066 088 029 077 077 088 024 038 036 036 087 096 0.79 011 091 100

25
Commercial meat| 5 50 053 056 053 078 019 068 073 077 018 029 027 025 065 072 0.88 014 070 078 1.00
cooking PM 5
ng\’/‘:zzum'”g 022 026 -0.30 0.34 038 000 -0.23 036 047 —-002-022 -017 -012 -016 -025 -013 -021 097 -018 003 0.07 1.00
CALINE4UFP |023 —019 035 037 035 048 009 042 042 048 007 0.0 009 023 054 053 0.42 005 055 053 039 003 1.00
CALINE4NO, |035 —022 044 039 037 044 013 043 042 043 013 0.5 012 027 048 049 0.43 006 050 050 0.42 000 090 1.00

2EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 (CAlifornia LINE Source Dispersion Model Version 4) estimates
were based on a line-source Gaussian dispersion model. All the other PM components were estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all
Earticulate mass and elements, and parts per billion for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest road.

Based on entire pregnancy exposure.
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Table A.6. Distribution of the mean air pollutant exposures® during the entire pregnancy by maternal age (years 2001-
2008)

Maternal age (years)

Air pollution indicator <15 15-19 20-24 25-29 30-34 35-39 40-44 45-49 >5K0
EBK PM;5 1535 1511 1485 1457 1427 1404 1403 13.86 13.24
EBK O3 40.24 4065 4037 39.74 3889 3851 3847 3883 38.22
EBK NO, 20.15 19.79 1948 1935 19.18 1898 19.02 18.78 17.83
Primary PMg 1.95 1.84 1.79 1.74 1.67 1.63 1.63 1.61 151
OC in PMg; 1.40 1.32 1.28 1.24 1.19 1.16 1.16 1.14 1.08
EC in PMg; 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.15 0.14
SOA in PMy; 0.08 0.08 0.08 0.07 0.07 0.07 0.07 0.07 0.06
Primary PM 5 16.10 15.39 1512 1485 1453 1428 1419 1400 13.79
OCinPMys 5.53 5.23 5.14 5.08 5.00 4.93 491 4.85 4.69
EC in PM,5 1.70 1.61 1.57 1.55 1.52 1.50 1.50 1.49 1.37
SOA in PM,5 0.34 0.34 0.33 0.32 0.30 0.30 0.30 0.30 0.29
Ammonium in PM,5 1.62 1.58 1.52 1.44 1.34 1.29 1.28 1.28 1.22
Nitrates in PM 5 3.68 3.60 3.46 3.27 3.05 2.92 2.90 2.90 2.78
Sulfates in PMys 1.00 0.96 0.93 0.91 0.88 0.87 0.88 0.85 0.79
Onroad gasoline PMg; 0.07 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.05
Onroad diesel PMy; 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.05
Commercial meat cooking PMg; | 0.12 0.11 0.10 0.10 0.10 0.09 0.10 0.10 0.08
Wood burning PMg 4 0.28 0.27 0.27 0.27 0.28 0.27 0.27 0.27 0.30
Onroad gasoline PM, 0.38 0.36 0.35 0.35 0.35 0.34 0.35 0.34 0.30
Onroad diesel PM, 5 0.50 0.46 0.45 0.45 0.44 0.44 0.44 0.44 0.39
Commercial meat cooking PM,5 | 1.22 1.11 1.08 1.07 1.06 1.06 1.07 1.07 0.91
Wood burning PM, s 1.86 1.79 1.80 1.78 1.76 1.72 1.69 1.69 1.90
CALINE4 UFP number 6659 6286 6263 6158 5917 5736 5741 5576 5653
CALINE4 NOy 7.12 6.61 6.52 6.28 5.94 5.70 5.71 5.52 5.37
CALINE4 CO 68.42 62.72 6233 6086 58.64 5691 57.26 5564 54.92
PM, 5 As 0.002 0.002 0.002 0.001 0001 0.001 0.0010 0.001 o0.001
PM,; Ca 0.072 0.069 0.068 0.068 0.067 0.066 0.066 0.065 0.066
PM,s Cr 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.002
PM, s Fe 0.260 0.250 0.245 0.240 0.235 0.231 0.228 0.228 0.232
PM,s K 0.089 0.087 0.085 0.082 0.079 0.076 0.075 0.076 0.078
PM,5s Mn 0.005 0.005 0.005 0.005 0.004 0.004 0.004 0.004 0.004
PM, 5 Sr 0.001 0.001 0.001 0.001 0.001 0.001 0.0010 0.001 o0.001
PM, s Ti 0.012 0.011 0.011 0.011 0.011 0.010 0.010 0.010 o0.010
PM,sZn 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
Road length (50 m buffer) 30 30 31 29 25 24 23 23 31
Road length (150 m buffer) 242 237 242 238 226 217 215 209 239
Road length (250 m buffer) 709 686 694 688 665 645 642 621 682
Road length (350 m buffer) 1429 1374 1385 1374 1341 1307 1300 1265 1326
Traffic density (50 m buffer) 5073 4952 5187 4882 4308 4059 4036 4063 4615
Traffic density (150 m buffer) 12,976 12,932 13,148 12,935 12,174 11,669 11,675 11,669 11,050
Traffic density (250 m buffer) 17,286 17,197 17,538 17,472 16,753 16,194 16,134 16,118 15,524
Traffic density (350 m buffer) 19,059 19,060 19,461 19,518 18,955 18,418 18,425 18,643 18,710
Distance to the nearest road 223 247 257 262 270 275 276 286 285

2EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 (CAlifornia
LINE Source Dispersion Model Version 4) estimates were based on a line-source Gaussian dispersion model. All the other PM components were
estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest
road.
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Table A.7. Distribution of the mean air pollutant exposures® during the entire pregnancy by maternal education (years
2001-2008)

Maternal education
Lower than  9th grade to College College

Air pollution indicator 8th grade high school (<4 years) (>4 years) Missing
EBK PM;s 15.20 15.04 14.32 13.57 12.94
EBK O; 39.48 40.27 39.96 37.86 39.78
EBK NO, 20.08 19.97 18.87 18.37 17.08
Primary PMg 1.86 1.83 1.65 1.56 1.61
OC in PMg; 1.32 1.30 1.18 1.11 1.16
EC in PMg, 0.17 0.17 0.15 0.15 0.14
SOA in PMg, 0.08 0.08 0.07 0.06 0.07
Primary PM, 5 15.70 15.29 14.32 13.89 14.13
OC in PMs 5.33 5.23 4.87 4.81 4.83
ECinPMys 1.71 1.62 1.46 1.42 1.36
SOA in PM;5 0.34 0.33 0.31 0.28 0.30
Ammonium in PM,5 1.56 1.54 1.40 1.18 1.19
Nitrates in PM; 5 3.54 3.49 3.20 2.68 2.74
Sulfates in PMy5 0.99 0.96 0.87 0.81 0.82
Onroad gasoline PMg 0.07 0.07 0.06 0.06 0.06
Onroad diesel PMg; 0.07 0.07 0.06 0.06 0.05
Commercial meat cooking
PMg1 0.12 0.11 0.09 0.09 0.07
Wood burning PMg 4 0.24 0.26 0.28 0.30 0.33
Onroad gasoline PM, 5 0.39 0.37 0.33 0.32 0.31
Onroad diesel PM, 5 0.49 0.47 0.42 0.42 0.39
Commercial meat cooking
PMys 1.22 1.12 0.98 1.02 0.84
Wood burning PM, s 1.60 1.73 1.81 1.86 1.99
CALINE4 UFP number 6826 6402 5630 5444 6176
CALINE4 NOy 7.16 6.64 5.73 5.34 5.61
CALINE4 CO 69.61 63.41 55.16 54.52 56.20
PM;s As 0.002 0.002 0.001 0.001 0.002
PM,s Ca 0.069 0.068 0.066 0.068 0.067
PM,s Cr 0.003 0.003 0.003 0.003 0.003
PM,s Fe 0.247 0.241 0.237 0.235 0.226
PM,s K 0.083 0.084 0.083 0.077 0.075
PMys Mn 0.005 0.005 0.005 0.004 0.004
PM,s Sr 0.001 0.001 0.001 0.001 0.001
PMys Ti 0.012 0.011 0.011 0.010 0.010
PM;sZn 0.004 0.004 0.004 0.004 0.004
Road length (50 m buffer) 31 30 27 23 30
Road length (150 m buffer) 252 239 223 217 240
Road length (250 m buffer) 731 692 647 643 690
Road length (350 m buffer) 1464 1387 1297 1299 1378
Traffic density (50 m buffer) 5457 5072 4337 3840 4894
Traffic density (150 m buffer) 13,915 13,272 12,012 11,176 12,476
Traffic density (250 m buffer) 18,361 17,748 16,433 15,735 17,089
Traffic density (350 m buffer) 20,149 19,682 18,579 18,114 19,352
Distance to the nearest road 229 247 292 287 275

2EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 (CAlifornia
LINE Source Dispersion Model Version 4) estimates were based on a line-source Gaussian dispersion model. All the other PM components were
estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest
road.
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Table A.8. Distribution of the mean air pollutant exposures® during the entire pregnancy by household income (years
2001-2008)

Household income
$30,938- $42,500-

Air pollution indicator <$30,933 $42,483 $60,179 >$60,185 Missing
EBK PMys 16.20 15.00 14.13 12.95 14.25
EBK O3 41.06 40.41 39.34 37.57 44.54
EBK NO, 21.50 19.96 18.80 17.28 20.43
Primary PMg 2.18 1.79 1.61 1.38 1.52
OC in PMg, 1.57 1.27 1.14 0.98 1.09
EC in PMg; 0.19 0.17 0.15 0.13 0.14
SOA in PMg, 0.09 0.08 0.07 0.06 0.08
Primary PM 5 17.21 15.07 14.20 12.93 12.65
OC inPM;; 5.98 511 4.84 441 4.14
ECinPMys 1.86 1.62 1.48 1.25 1.27
SOA in PM;5 0.37 0.33 0.30 0.26 0.32
Ammonium in PM;s 1.78 1.53 1.35 1.06 1.43
Nitrates in PM, 5 4.04 3.50 3.08 2.39 3.23
Sulfates in PM, 5 1.13 0.94 0.85 0.74 0.77
Onroad gasoline PMg; 0.08 0.07 0.06 0.05 0.05
Onroad diesel PMg 0.08 0.07 0.06 0.05 0.06
Commercial meat cooking
PMg1 0.14 0.10 0.09 0.07 0.10
Wood burning PMg 4 0.26 0.25 0.28 0.30 0.18
Onroad gasoline PM, 0.44 0.37 0.33 0.28 0.29
Onroad diesel PM, 5 0.56 0.47 0.42 0.36 0.43
Commercial meat cooking
PMys 1.38 1.07 0.99 0.88 1.03
Wood burning PM, s 1.76 1.64 1.77 1.90 1.14
CALINE4 UFP number 7622 6682 5817 4408 3951
CALINE4 NOy 8.08 6.88 5.78 4.31 5.25
CALINE4 CO 79.09 64.94 56.13 43.43 41.49
PM,s As 0.002 0.002 0.001 0.001 0.001
PM,s Ca 0.072 0.064 0.065 0.069 0.058
PM,s Cr 0.003 0.003 0.003 0.003 0.004
PM,s Fe 0.261 0.230 0.230 0.237 0.225
PM,s K 0.091 0.081 0.079 0.077 0.069
PMjsMn 0.005 0.005 0.004 0.004 0.005
PMys Sr 0.001 0.001 0.001 0.001 0.001
PMys Ti 0.013 0.010 0.010 0.010 0.012
PMysZn 0.004 0.004 0.004 0.004 0.003
Road length (50 m buffer) 30 31 29 22 24
Road length (150 m buffer) 261 241 230 201 210
Road length (250 m buffer) 776 700 656 585 543
Road length (350 m buffer) 1578 1400 1306 1169 984
Traffic density (50 m buffer) 5515 5422 4691 3231 3783
Traffic density (150 m buffer) 14,430 13,548 12,807 9868 5562
Traffic density (250 m buffer) 18,493 18,316 17,467 14,321 7672
Traffic density (350 m buffer) 20,039 20,276 19,790 16,737 8594
Distance to the nearest road 171 278 258 338 522

#EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 (CAlifornia
LINE Source Dispersion Model Version 4) estimates were based on a line-source Gaussian dispersion model. All the other PM components were
estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest
road.
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Table A.9. Distribution of the mean air pollutant exposures® during the entire pregnancy by race/ethnicity (years 2001
2008)

Race/ethnicity

Air pollution indicator African American  Asian  Hispanic Caucasian Multiple/other Missing
EBK PM;; 14.84 13.63 15.32 13.55 13.36 11.95
EBK O3 38.53 36.68 40.21 39.88 38.87 38.38
EBK NO, 20.18 18.83 20.45 17.51 17.57 15.93
Primary PMg 4 1.96 1.73 1.85 1.45 1.64 1.45
OC in PMg; 1.40 1.23 1.32 1.04 1.18 1.04
ECin PMg; 0.17 0.16 0.17 0.13 0.14 0.13
SOA in PMg 0.07 0.06 0.08 0.07 0.06 0.06
Primary PM 5 15.72 15.32 15.54 13.02 14.09 13.71
OC inPM;5 5.58 5.38 5.29 4.40 4.88 4.69
ECinPM,; 1.65 1.60 1.69 1.24 1.36 1.26
SOA in PM,5 0.31 0.27 0.34 0.30 0.28 0.26
Ammonium in PM, 5 141 1.18 1.59 1.24 1.23 0.98
Nitrates in PMys 3.09 2.66 3.61 2.86 2.76 2.29
Sulfates in PM; 5 1.05 0.86 0.99 0.75 0.86 0.74
Onroad gasoline PMg 4 0.07 0.06 0.07 0.05 0.05 0.05
Onroad diesel PMg ; 0.07 0.06 0.07 0.05 0.05 0.05
Commercial meat cooking PM 4 0.11 0.10 0.12 0.07 0.08 0.06
Wood burning PMg 0.31 0.33 0.24 0.29 0.32 0.36
Onroad gasoline PM, 5 0.38 0.36 0.39 0.27 0.30 0.30
Onroad diesel PM, 5 0.48 0.47 0.49 0.36 0.40 0.36
Commercial meat cooking PM 5 1.19 1.18 1.17 0.85 0.93 0.81
Wood burning PM, s 1.92 2.07 1.58 1.92 2.08 2.15
CALINE4 UFP number 6813 6285 6700 4663 5673 6058
CALINE4 NO, 7.21 6.15 6.89 4.76 5.72 5.22
CALINE4 CO 70.29 61.79 65.74 47.73 55.24 53.74
PM,s As 0.002 0.001 0.001 0.001 0.002 0.001
PM,5 Ca 0.072 0.077 0.066 0.064 0.071 0.071
PM,s Cr 0.004 0.003 0.003 0.002 0.003 0.003
PM,s Fe 0.245 0.268 0.237 0.230 0.247 0.237
PM,s K 0.081 0.084 0.081 0.081 0.083 0.074
PM,5 Mn 0.005 0.005 0.005 0.004 0.005 0.004
PM,5 Sr 0.001 0.002 0.001 0.001 0.001 0.001
PM,5 Ti 0.011 0.012 0.011 0.010 0.011 0.010
PM,5Zn 0.005 0.005 0.004 0.004 0.004 0.004
Road length (50 m buffer) 33 30 29 23 30 29
Road length (150 m buffer) 266 255 240 200 237 233
Road length (250 m buffer) 763 740 701 583 675 673
Road length (350 m buffer) 1517 1476 1409 1172 1344 1343
Traffic density (50 m buffer) 5687 4911 5084 3579 4673 4689
Traffic density (150 m buffer) 14,331 13,414 13,658 9852 12,228 12,067
Traffic density (250 m buffer) 18,553 18,608 18,258 13,864 16,497 16,736
Traffic density (350 m buffer) 20,408 21,085 20,193 16,041 18,654 19,206
Distance to the nearest road 220 229 235 339 292 312

2EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 (CAlifornia
LINE Source Dispersion Model Version 4) estimates were based on a line-source Gaussian dispersion model. All the other PM components were
estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest
road.
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Table A.10. Distribution of the mean air pollutant exposures® during the entire pregnancy by chronic hypertension
(years 2001-2008)

Chronic hypertension

Air pollution indicator No Yes Missing
EBK PM,; 14.52 13.44 13.01
EBK O3 39.54 39.47 37.00
EBK NO, 19.32 17.79 17.98
Primary PMg 4 1.73 1.58 1.71
OC in PMg; 1.23 1.13 1.24
EC in PMy, 0.16 0.14 0.15
SOA in PMy, 0.07 0.07 0.06
Primary PM 5 14.78 13.80 15.94
OCinPM,;5 5.06 4,73 5.19
EC in PM,; 1.54 1.37 1.45
SOA in PM,5 0.32 0.29 0.28
Ammonium in PM, 5 1.42 1.28 1.12
Nitrates in PM, 5 3.23 2.87 2.54
Sulfates in PM, 5 0.91 0.83 0.91
Onroad gasoline PMg 4 0.06 0.06 0.07
Onroad diesel PMg ; 0.06 0.06 0.06
Commercial meat cooking PM ; 0.10 0.08 0.06
Wood burning PM 4 0.27 0.30 0.46
Onroad gasoline PM, 5 0.35 0.31 0.37
Onroad diesel PM, 5 0.45 0.41 0.44
Commercial meat cooking PM 5 1.07 0.94 0.66
Wood burning PM, 5 1.77 1.86 2.69
CALINE4 UFP number 6063 5382 8017
CALINE4 NOy 6.18 5.29 7.14
CALINE4 CO 60.17 51.71 72.23
PM, 5 As 0.001 0.002 0.002
PM, s Ca 0.068 0.065 0.083
PM, 5 Cr 0.003 0.003 0.003
PM, s Fe 0.239 0.226 0.242
PM,s K 0.082 0.077 0.079
PM, s Mn 0.005 0.004 0.004
PM, s Sr 0.001 0.001 0.001
PM,sTi 0.011 0.010 0.010
PM, 5 Zn 0.004 0.004 0.004
Road length (50 m buffer) 28 26 30
Road length (150 m buffer) 232 221 260
Road length (250 m buffer) 676 644 748
Road length (350 m buffer) 1357 1295 1520
Traffic density (50 m buffer) 4673 4214 4600
Traffic density (150 m buffer) 12,578 11,642 10,991
Traffic density (250 m buffer) 17,064 15,821 17,151
Traffic density (350 m buffer) 19,138 17,936 21,397
Distance to the nearest road 264 302 246

#EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations; CALINE4 (CAlifornia
LINE Source Dispersion Model Version 4) estimates were based on a line-source Gaussian dispersion model. All the other PM components were
estimated by a source-oriented chemical transport model. Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters for both road length and distance to the nearest
road.
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Table A.11. Distribution of the mean air pollutant exposures® during the entire pregnancy by maternal diabetes
(years 2001-2008)

Maternal diabetes

Air pollution indicator No Yes Missing
EBK PM,; 14.53 13.93 13.01
EBK O; 39.53 39.76 37.00
EBK NO, 19.34 18.54 17.98
Primary PMg 4 1.73 1.67 1.71
OC inPMy; 1.23 1.19 1.24
EC in PMy, 0.16 0.15 0.15
SOA in PMy4 0.07 0.07 0.06
Primary PM, s 14.79 14.33 15.94
OCinPM,;5 5.06 4,92 5.19
EC in PM,; 1.55 1.49 1.45
SOA in PM,; 0.32 0.30 0.28
Ammonium in PM, 5 1.42 1.35 1.12
Nitrates in PM, g 3.23 3.07 2.54
Sulfates in PM, 5 0.91 0.87 0.91
Onroad gasoline PMg 4 0.06 0.06 0.07
Onroad diesel PMg ; 0.06 0.06 0.06
Commercial meat cooking PM 4 0.10 0.09 0.06
Wood burning PMg 4 0.27 0.28 0.46
Onroad gasoline PM, 5 0.35 0.34 0.37
Onroad diesel PM, 5 0.45 0.44 0.44
Commercial meat cooking PM 5 1.07 1.02 0.66
Wood burning PM, 5 1.77 1.75 2.69
CALINE4 UFP number 6065 5921 8017
CALINE4 NO, 6.19 5.76 7.14
CALINE4 CO 60.27 56.03 72.23
PM, 5 As 0.001 0.001 0.002
PM, 5 Ca 0.068 0.065 0.083
PM, 5 Cr 0.003 0.003 0.003
PM, s Fe 0.240 0.226 0.242
PM,s K 0.082 0.077 0.079
PM, s Mn 0.005 0.004 0.004
PM, s Sr 0.001 0.001 0.001
PM,sTi 0.011 0.010 0.010
PM, 5 Zn 0.004 0.004 0.004
Road length (50 m buffer) 28 28 30
Road length (150 m buffer) 232 232 260
Road length (250 m buffer) 676 674 748
Road length (350 m buffer) 1357 1348 1520
Traffic density (50 m buffer) 4676 4512 4600
Traffic density (150 m buffer) 12,580 12,391 10,991
Traffic density (250 m buffer) 17,060 17,057 17,151
Traffic density (350 m buffer) 19,134 19,120 21,397
Distance to the nearest road 264 267 246

2EBK (empirical Bayesian kriging) estimates were based on measured air pollutant
concentrations at monitoring stations; CALINE4 (CAlifornia LINE Source Dispersion
Model Version 4) estimates were based on a line-source Gaussian dispersion model. All the
other PM components were estimated by a source-oriented chemical transport model. Units
are micrograms per cubic meter for all particulate mass and elements, and parts per billion
for gaseous pollutants. Units are vehicles per hour per meter for traffic density, and meters
for both road length and distance to the nearest road.
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Table A.12. Distribution of the mean air pollutant exposures? during the entire pregnancy by prepregnancy body mass

index (BMI) (years 2007—2008 only)

Air pollution indicator BMI<19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI >35
EBK PM,5 12.37 12.34 12.56 12.71 12.72
EBK O3 40.04 40.12 40.68 41.02 41.13
EBK NO, 16.86 16.74 16.88 16.94 16.83
Primary PMg 1.71 1.69 1.72 1.74 1.75
OC in PMg;, 1.21 1.20 1.22 1.24 1.25
ECin PMg, 0.17 0.16 0.17 0.17 0.17
SOA in PMy; 0.06 0.06 0.06 0.06 0.06
Primary PMy5 14.31 14.15 14.20 14.29 14.30
OC inPMys 5.18 5.09 5.07 5.10 5.10
ECin PM,; 1.65 1.61 1.63 1.63 1.62
SOA in PM,5 0.25 0.25 0.25 0.26 0.26
Ammonium in PM, s 1.22 1.22 1.30 1.34 1.34
Nitrates in PM 5 2.83 2.85 3.02 3.13 3.15
Sulfates in PM, 5 0.82 0.82 0.83 0.85 0.84
Onroad gasoline PMg 4 NA NA NA NA NA
Onroad diesel PMy ; NA NA NA NA NA
Commercial meat cooking

PMg.1 NA NA NA NA NA
Wood burning PMg 1 NA NA NA NA NA
Onroad gasoline PM, 5 NA NA NA NA NA
Onroad diesel PM, 5 NA NA NA NA NA
Commercial meat cooking

PM,5 NA NA NA NA NA
Wood burning PM, 5 NA NA NA NA NA
CALINE4 UFP number 5793 5679 5717 5687 5653
CALINE4 NO, 4.32 4.29 4.42 4.46 4.49
CALINE4 CO 41.02 40.24 40.45 40.42 40.28
PMys As NA NA NA NA NA
PM,s Ca NA NA NA NA NA
PMys Cr NA NA NA NA NA
PM,s Fe NA NA NA NA NA
PM,s K NA NA NA NA NA
PMys Mn NA NA NA NA NA
PM, 5 Sr NA NA NA NA NA
PM,s Ti NA NA NA NA NA
PM,s5 Zn NA NA NA NA NA
Road length (50 m buffer) 28 27 28 28 29
Road length (150 m buffer) 233 229 228 229 231
Road length (250 m buffer) 676 666 663 663 664
Road length (350 m buffer) 1354 1336 1330 1327 1331
Traffic density (50 m buffer) 4758 4623 4652 4642 4759
Traffic density (150 m buffer) 12,538 12,374 12,493 12,410 12,606
Traffic density (250 m buffer) 17,105 16,842 16,975 16,974 16,923
Traffic density (350 m buffer) 19,303 18,976 19,053 18,960 18,866
Distance to the nearest road 277 284 281 277 276

2EBK (empirical Bayesian kriging) estimates were based on measured air pollutant concentrations at monitoring stations;
CALINE4 (CAlifornia LINE Source Dispersion Model Version 4) estimates were based on a line-source Gaussian dispersion
model. All the other PM components were estimated by a source-oriented chemical transport model. Units are micrograms per
cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants. Units are vehicles per hour per
meter for traffic density, and meters for both road length and distance to the nearest road. NA = no available results.
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Table A.13. Distribution of the mean air pollutant exposures® during the entire pregnancy by maternal smoking status
(years 2007—2008 only)

Maternal smoking status

Air pollution indicator No Yes
EBK PM,5 12.61 12.20
EBK O, 40.43 42.33
EBK NO, 17.02 15.24
Primary PMg ; 1.76 1.66
OC in PMg, 1.25 1.20
EC in PMg, 0.17 0.14
SOA in PMg; 0.06 0.06
Primary PM; 5 14.42 13.52
OCinPM,s 5.18 4.86
SOA in PM;5 0.26 0.26
Ammonium in PM, 5 1.30 1.28
Nitrates in PM, 5 3.03 3.03
Sulfates in PM 5 0.85 0.72
Onroad gasoline PMgq ; NA NA
Onroad diesel PMg NA NA
Commercial meat cooking PMg 4 NA NA
Wood burning PMg NA NA
Onroad gasoline PM; 5 NA NA
Onroad diesel PM; 5 NA NA
Commercial meat cooking PM s NA NA
Wood burning PM; s NA NA
CALINE4 UFP number 5754 4917
CALINE4 NO, 4.43 4.04
CALINE4 CO 40.91 36.41
PM, 5 As NA NA
PM, s Ca NA NA
PM, s Cr NA NA
PM, s Fe NA NA
PM,s K NA NA
PM, s Mn NA NA
PM, s Sr NA NA
PM,sTi NA NA
PM,s Zn NA NA
Road length (50 m buffer) 28 32
Road length (150 m buffer) 230 228
Road length (250 m buffer) 668 638
Road length (350 m buffer) 1339 1257
Traffic density (50 m buffer) 4692 4687
Traffic density (150 m buffer) 12,573 11,111
Traffic density (250 m buffer) 17,032 14,924
Traffic density (350 m buffer) 19,099 16,923
Distance to the nearest road 281 324

2EBK (empirical Bayesian kriging) estimates were based on measured air
pollutant concentrations at monitoring stations; CALINE4 (CAlifornia LINE
Source Dispersion Model Version 4) estimates were based on a line-source
Gaussian dispersion model. All the other PM components were estimated by a
source-oriented chemical transport model. Units are micrograms per cubic
meter for all particulate mass and elements, and parts per billion for gaseous
pollutants. Units are vehicles per hour per meter for traffic density, and meters
for both road length and distance to the nearest road.NA = no available results.
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Appendix B. Sensitivity and Subgroup Analyses for Term Low Birth Weight

Note for all tables below:

For low-birth-weight analyses, odds ratios were estimated using generalized additive mixed models with
random effects per hospital. Models were adjusted for race/ethnicity and educational level using categorical
variables, and for maternal age and median household income at census block-group level using smoothing
splines.

Units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous
pollutants.

For estimated pollutant concentration, odds ratios are expressed per interquartile range exposure.
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Table B.1. Sensitivity analysis of term low birth weight and CALINE4 modeled concentrations in California (years
2001-2008), by geocoding accuracy

Odds ratio
Air pollution (95% confidence
indicator Cases IQR? interval) P value
All geocoding accuracies
UFP number 66,120 6444 1.001 (0.989; 1.014) 0.85
CoO 66,120 60.63 0.999 (0.985; 1.012) 0.83
NO 66,120 6.10 1.003 (0.991; 1.015) 0.62
Parcel matching
PMo1 35,464 6719 1.004 (0.986; 1.022) 0.66
CoO 35,464 66.64 1.000 (0.981; 1.019) 1.00
NO 35,464 6.63 1.008 (0.990; 1.026) 0.38
Exact parcel centroid matching
UFP number 9751 7068 1.031 (1.006; 1.056) 0.02
CoO 9751 66.42 1.014 (0.988; 1.041) 0.30
NOy 9751 7.02 1.024 (0.999; 1.050) 0.06

®IQR = interquartile range increase in exposure; units are parts per billion for gaseous pollutants.
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Table B.2. Sensitivity analysis of term low birth weight and temporal-varied exposures in California (years 2001-2008), by trimester of pregnancy

First trimester

Second trimester

Third trimester

Air pollution indicator IQR? Cases Odds ratio (95% CI)

Odds ratio (95% CI)

Odds ratio (95% CI)

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

EBK PM35 6.47 68,887 0.980 (0.964; 0.996)
EBK O3 10.80 68,952 1.009 (1.001; 1.018)
EBK NO, 10.25 68,574 0.971 (0.953; 0.990)

UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

Primary PMg ; 1.359 65,391 0.991 (0.981; 1.002)
OCin PMy; 0.958 65,391 0.992 (0.982; 1.002)
ECin PMy; 0.131 65,391 0.999 (0.981; 1.017)
SOA in PMg, 0.060 65,391 1.000 (0.988; 1.013)
Primary PM, 5 8.225 65,391 0.983 (0.970; 0.995)
OCinPMjs 3.630 65,391 0.990 (0.980; 1.000)
EC in PM,s 1.265 65,391 0.997 (0.979; 1.015)
SOA in PM;s 0.228 65,391 0.995 (0.985; 1.004)
Ammonium in PM, 1.189 65,391 1.001 (0.984; 1.017)
Nitrates in PMs 2.916 65,391 1.007 (0.992; 1.023)
Sulfates in PM 0.535 65,391 0.998 (0.989; 1.007)
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 4 0.083 48,541 1.027 (0.999; 1.056)
Onroad diesel PMg 0.070 48,541 1.015 (0.991; 1.039)
Commercial meat cooking PMg ; 0.124 48,541 1.017 (0.996; 1.038)
Wood burning PMg 0.260 48,541 0.997 (0.992; 1.003)
Onroad gasoline PM, s 0.385 48,541 1.024 (0.998; 1.050)
Onroad diesel PM, 5 0.397 48,541 1.013 (0.993; 1.033)
Commercial meat cooking PM, 5 1.094 48,541 No convergence
Wood burning PM, 5 1.736 48,541 0.997 (0.991; 1.003)
CALINE4 modeled concentrations

CALINE4 UFP number 6.444 66,120 1.001 (0.990; 1.013)
CALINE4 CO 60.63 66,120 0.997 (0.983; 1.010)
CALINE4 NO, 6.10 66,120 1.002 (0.991; 1.014)

0.987 (0.972; 1.003)
1.013 (1.005; 1.021)
0.986 (0.967; 1.006)

0.996 (0.985; 1.007)
0.995 (0.985; 1.006)
1.003 (0.988; 1.019)
1.024 (1.010; 1.039)
0.989 (0.976; 1.002)
0.993 (0.983; 1.003)
1.001 (0.985; 1.016)
1.014 (1.003; 1.026)
0.998 (0.982; 1.015)
No convergence
0.999 (0.988; 1.009)

1.033 (1.004; 1.064)
1.020 (0.996; 1.044)
1.021 (0.999; 1.044)
0.995 (0.990; 1.001)
1.028 (1.001; 1.056)
1.014 (0.994; 1.035)
1.010 (0.991; 1.029)
0.993 (0.987; 1.000)

0.999 (0.988; 1.011)
0.999 (0.986; 1.012)
1.002 (0.992; 1.013)

0.994 (0.977; 1.012)
0.999 (0.991; 1.007)
1.015 (0.996; 1.035)

No convergence
1.002 (0.991; 1.013)
1.021 (1.006; 1.037)
1.010 (0.995; 1.026)
1.000 (0.986; 1.014)
0.999 (0.988; 1.010)
1.021 (1.006; 1.035)
1.004 (0.991; 1.016)
1.019 (1.001; 1.037)
1.017 (1.001; 1.033)
0.997 (0.984; 1.011)

1.037 (1.009; 1.067)
1.023 (1.000; 1.047)
1.022 (0.999; 1.046)
0.998 (0.993; 1.004)
1.034 (1.008; 1.061)
1.020 (1.001; 1.040)
1.010 (0.991; 1.029)
No convergence

1.002 (0.990; 1.013)
1.000 (0.987; 1.014)
1.003 (0.992; 1.015)

®IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and

parts per billion for gaseous pollutants.
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Table B.3. Subgroup analysis of term low birth weight and air pollution in California (years 2001-2008), by maternal education

Less than 8th grade 9th grade to high school Some college b value for
Air pollution indicator IQR? Cases QOdds ratio (95% CI) Cases Odds ratio (95% CI) Cases QOdds ratio (95% CI) heterogeneity”

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

EBK PM;s 6.47 7464 No convergence 34,408 0.999 (0.969; 1.029) 27,015 0.998 (0.965; 1.033) NA
EBK O3 10.80 7468 1.015 (0.971; 1.062) 34,432 1.025 (1.002; 1.050) 27,052 1.043 (1.016; 1.070) 0.49
EBK NO; 10.25 7436 No convergence 34,203 1.014 (0.979; 1.050) 26,935 1.011 (0.972; 1.052) NA
UCD/CIT modeled concentrations at the 4 km X 4 km resolution, by fraction and species

Primary PMg 1.359 7021 No convergence 32,386 0.999 (0.980; 1.019) 25,984 1.002 (0.974; 1.031) NA
OC in PMgy 0.958 7021 1.045 (1.004; 1.088) 32,386 0.997 (0.978; 1.015) 25,984 1.000 (0.973; 1.027) 0.11
EC in PMo; 0.131 7021 No convergence 32,386 1.013 (0.985; 1.041) 25,984 1.016 (0.987; 1.046) NA
SOA in PMg; 0.060 7021 1.080 (1.016; 1.148) 32,386 1.056 (1.020; 1.093) 25,984 1.041 (1.004; 1.079) 0.58
Primary PMy5s 8.225 7021 No convergence 32,386 0.993 (0.970; 1.016) 25,984 0.991 (0.967; 1.016) NA
OC in PMys 3.630 7021 1.050 (1.000; 1.103) 32,386 0.992 (0.971; 1.014) 25,984 0.991 (0.966; 1.018) 0.10
ECin PM_s 1.265 7021 1.086 (1.034; 1.141) 32,386 1.011 (0.984; 1.039) 25,984 1.013 (0.984; 1.042) 0.03
SOA in PMy5 0.228 7021 1.045 (0.988; 1.105) 32,386 1.028 (1.000; 1.057) 25,984 1.023 (0.990; 1.056) 0.81
Ammonium in PM,s 1.189 7021 1.057 (1.001; 1.117) 32,386 1.037 (1.006; 1.069) 25,984 1.024 (0.988; 1.061) 0.62
Nitrates in PM; 5 2.916 7021 No convergence 32,386 1.035 (1.003; 1.067) 25,984 1.031 (0.997; 1.067) 0.98
Sulfates in PMys 0.535 7021 1.008 (0.991; 1.025) 32,386 No convergence 25,984 1.020 (0.997; 1.044) NA
UCD_P modeled concentrations at the 4 km X 4 km resolution, by fraction and source

Onroad gasoline PMg1 0.083 5466 1.177 (1.096; 1.265) 24,191 1.037 (0.994; 1.082) 18,884 1.051 (1.003; 1.101) 0.01
Onroad diesel PMg 0.070 5466 1.140 (1.068; 1.217) 24,191 No convergence 18,884 1.034 (0.992; 1.078) NA
Commercial meat cooking PMg1 0.124 5466 1.136 (1.072; 1.205) 24,191 1.029 (0.998; 1.060) 18,884 1.028 (0.988; 1.069) 0.01
Wood burning PMg 1 0.260 5466 0.979 (0.944; 1.015) 24,191 0.981 (0.965; 0.997) 18,884 0.989 (0.972; 1.005) 0.78
Onroad gasoline PM;s 0.385 5466 1.162 (1.085; 1.245) 24,191 No convergence 18,884 1.044 (0.999; 1.090) NA
Onroad diesel PM35 0.397 5466 1.115 (1.051; 1.183) 24,191 No convergence 18,884 1.025 (0.989; 1.062) NA
Commercial meat cooking PM 5 1.094 5466 1.097 (1.037; 1.159) 24,191 1.014 (0.988; 1.042) 18,884 1.002 (0.975; 1.031) 0.02
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Less than 8th grade

9th grade to high school

Some college

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% Cl) Cases Odds ratio (95% ClI) hePte\:z:;ue?;?tryb
Wood burning PM5 1.736 5466 No convergence 24,191 0.978 (0.960; 0.996) 18,884 0.982 (0.963; 1.001) NA
CALINE4 modeled concentrations
CALINE4 UFP number 6444 7159 1.036 (1.004; 1.068) 33,001 0.997 (0.981; 1.013) 25,960 1.005 (0.988; 1.021) 0.10
CALINE4 CO 60.63 7159 1.034 (1.000; 1.068) 33,001 0.998 (0.980; 1.015) 25,960 0.999 (0.980; 1.018) 0.16
CALINE4 NOy 6.10 7159 1.023 (0.992; 1.054) 33,001 1.003 (0.988; 1.018) 25,960 1.007 (0.989; 1.025) 0.53
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)

50 m buffer 7493 1.050 (0.868; 1.271) 34,808 0.946 (0.901; 0.993) 27,274 1.226 (1.107; 1.358) <0.01
150 m buffer 7493 1.031 (0.924; 1.149) 34,808 0.942 (0.899; 0.987) 27,274 1.058 (1.003; 1.115) <0.01
250 m buffer 7493 1.022 (0.916; 1.140) 34,808 0.972 (0.925; 1.021) 27,274 1.013 (0.964; 1.064) 0.46

350 m buffer 7493 1.046 (0.937; 1.168) 34,808 0.972 (0.921; 1.025) 27,274 1.040 (0.988; 1.095) 0.20
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 7493 1.021 (0.979; 1.066) 34,808 No convergence 27,274 1.046 (1.020; 1.072) NA

150 m buffer 7493 1.000 (0.991; 1.009) 34,808 1.000 (0.996; 1.004) 27,274 1.006 (1.002; 1.011) 0.10
250 m buffer 7493 1.000 (0.996; 1.004) 34,808 1.000 (0.998; 1.002) 27,274 1.002 (1.000; 1.004) 0.16

350 m buffer 7493 1.000 (0.998; 1.003) 34,808 1.000 (0.999; 1.001) 27,274 1.001 (1.000; 1.003) 0.13

Distance to roadways

Less than 50 m 7515 1.035 (0.978; 1.094) 35,070 1.007 (0.980 1.035) 27,418 1.059 (1.024; 1.096) 0.07

Less than 100 m 7515 1.010 (0.962; 1.061) 35,070 0.998 (0.975; 1.023) 27,418 1.033 (1.006; 1.062) 0.18

Less than 150 m 7515 1.005 (0.956; 1.057) 35,070 0.984 (0.961; 1.008) 27,418 1.015 (0.989; 1.042) 0.21

Less than 200 m 7515 0.986 (0.930; 1.045) 35,070 0.984 (0.956; 1.013) 27,418 1.024 (0.997; 1.052) 0.12

Less than 250 m 7515 1.001 (0.938; 1.068) 35,070 0.980 (0.950; 1.010) 27,418 1.029 (0.999; 1.060) 0.07

Less than 300 m 7515 1.015 (0.938; 1.099) 35,070 0.968 (0.935; 1.002) 27,418 1.048 (1.015; 1.082) <0.01

®IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
P Based on chi-square test with 2 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table B.4. Subgroup analysis of term low birth weight and air pollution in California (years 2001-2008), by household income

First quartile

Second quartile

Third quartile

Fourth quartile

P value for

Air pollution indicator IQR? Cases Odds ratio (95% ClI) Cases Odds ratio (95% CI) Cases Odds ratio (95% Cl) Cases Odds ratio (95% CI)  heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM3s 6.47 19,547 No convergence 17,684 1.007 (0.977; 1.039) 16,590  1.007 (0.967; 1.048) 15,066  0.990 (0.954; 1.027) NA
EBK O3 10.80 19,498 0.999 (0.970; 1.029) 17,708 1.032 (1.001; 1.064) 16,654  1.051 (1.020; 1.083) 15,092  1.047 (1.012; 1.084) oo
EBK NO; 10.25 19,299 1.018 (0.979; 1.059) 17,563 1.035 (0.998; 1.073) 16,619 No convergence 15,093  1.007 (0.965; 1.050) NA
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1.359 18,032 1.017 (0.993; 1.042) 16,454 0.999 (0.970; 1.029) 15,954  0.970 (0.938; 1.003) 14,951  1.021 (0.980; 1.064) 0.11
OC in PMg 0.958 18,032 1.017 (0.997; 1.038) 16,454 0.995 (0.969; 1.023) 15,954  0.968 (0.937; 1.001) 14951  1.018 (0.979; 1.059) 0.07
ECin PMg; 0.131 18,032 1.038 (1.003; 1.075) 16,454 No convergence 15,954 No convergence 14,951  1.003 (0.966; 1.042) NA
SOA in PMg; 0.060 18,032 No convergence 16,454 1.055 (1.014; 1.098) 15,954  1.024 (0.983; 1.066) 14951  1.075(1.030; 1.121) NA
Primary PM,5 8.225 18,032 No convergence 16,454 1.002 (0.971; 1.034) 15,954  0.981 (0.951; 1.012) 14,951 No convergence NA
OC in PMys 3.630 18,032 No convergence 16,454 1.006 (0.975; 1.037) 15,954  0.967 (0.937; 0.999) 14,951  0.994 (0.960; 1.030) NA
ECin PM_s 1.265 18,032 1.033 (0.998; 1.069) 16,454 No convergence 15,954  1.006 (0.972; 1.040) 14,951  0.999 (0.962; 1.037) NA
SOA in PMy5 0.228 18,032 1.021 (0.987; 1.057) 16,454 1.028 (0.991; 1.066) 15,954  1.020 (0.981; 1.060) 14,951  1.043(1.003; 1.083) 0.85
Ammonium in PM,s 1.189 18,032 1.039 (0.999; 1.080) 16,454 No convergence 15,954  1.019 (0.978; 1.061) 14,951  1.045 (0.999; 1.093) NA
Nitrates in PM;5s 2.916 18,032 1.053 (1.008; 1.100) 16,454 1.046 (1.006; 1.087) 15,954 No convergence 14,951  1.049 (1.004; 1.096) NA
Sulfates in PMys 0.535 18,032 1.002 (0.990; 1.014) 16,454 No convergence 15,954  1.011 (0.984; 1.038) 14,951  1.015 (0.984; 1.046) NA
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg1 0.083 13,485 1.088 (1.033; 1.147) 12,170 1.075 (1.021; 1.132) 11,706  1.000 (0.945; 1.059) 11,180  1.107 (1.040; 1.178) 0.08
Onroad diesel PMg 0.070 13,485 1.058 (1.012; 1.106) 12,170 1.065 (1.017; 1.115) 11,706  0.986 (0.937; 1.037) 11,180  1.083(1.022; 1.147) 0.06
Commercial meat cooking
PMo, 0.124 13,485 No convergence 12,170 1.063 (1.020; 1.108) 11,706  1.022 (0.968; 1.078) 11,180  1.032 (0.978; 1.089) NA
Wood burning PMg 1 0.260 13,485 1.003 (0.982; 1.025) 12,170 0.975 (0.952; 0.998) 11,706  0.962 (0.938; 0.986) 11,180  0.996 (0.976; 1.017) 0.04
Onroad gasoline PM 5 0.385 13,485 1.084 (1.031; 1.139) 12,170 1.067 (1.016; 1.121) 11,706  0.997 (0.944; 1.053) 11,180  1.096 (1.034; 1.163) 0.07
Onroad diesel PM35 0.397 13,485 1.050 (1.010; 1.092) 12,170 1.053 (1.011; 1.097) 11,706  0.984 (0.941; 1.030) 11,180 1.067 (1.013; 1.125) 0.06
Commercial meat cooking
PM;s 1.094 13,485 1.032 (1.001; 1.065) 12,170 1.037 (0.999; 1.077) 11,706  1.008 (0.963; 1.055) 11,180  0.993 (0.977; 1.009) 0.05
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First quartile Second quartile Third quartile Fourth quartile P value for

Air pollution indicator IQR? Cases QOdds ratio (95% CI) Cases Qdds ratio (95% CI) Cases Odds ratio (95% Cl) Cases Odds ratio (95% CI)  heterogeneity®
Wood burning PM;s 1.736 13,485 0.997 (0.973; 1.022) 12,170 0.971 (0.945; 0.997) 11,706 No convergence 11,180  1.007 (0.944; 1.075) NA
CALINE4 modeled concentrations
CALINE4 UFP number 6443 18,671 1.019 (0.998; 1.041) 16,855 0.997 (0.977; 1.018) 15,999 0.99 (0.969; 1.010) 14,595  1.018 (0.992; 1.046) 0.15
CALINE4 CO 60.63 18,671 1.012 (0.990; 1.035) 16,855 1.003 (0.980; 1.026) 15,999  0.987 (0.964; 1.010) 14,595 No convergence NA
CALINE4 NOy 6.10 18,671 1.023 (1.002; 1.044) 16,855 0.998 (0.979; 1.017) 15,999  0.993 (0.972; 1.014) 14,595  1.015 (0.986; 1.045) 0.17
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 19,791 1.114 (0.977; 1.271) 17,903 1.088 (0.963; 1.228) 16,765  0.978 (0.858; 1.115) 15,116  1.310 (1.139; 1.506) 0.03
150 m buffer 19,791 1.011 (0.941; 1.088) 17,903 1.032 (0.966; 1.101) 16,765  0.929 (0.87; 0.991) 15,116  1.050 (0.972; 1.135) 0.06
250 m buffer 19,791 0.996 (0.930; 1.065) 17,903 0.976 (0.914; 1.043) 16,765  0.973 (0.915; 1.034) 15,116  0.995 (0.933; 1.062) 0.94
350 m buffer 19,791 1.027 (0.953; 1.108) 17,903 1.013 (0.947; 1.084) 16,765  1.008 (0.946; 1.075) 15,116  0.999 (0.937; 1.065) 0.96
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 19,791 1.027 (0.999; 1.056) 17,903 1.012 (0.985; 1.039) 16,765  1.002 (0.974; 1.031) 15,116  1.070 (1.037; 1.104) 0.02
150 m buffer 19,791 1.004 (0.998; 1.009) 17,903 1.003 (0.998; 1.009) 16,765  0.995 (0.990; 1.001) 15,116  1.008 (1.001; 1.014) 0.03
250 m buffer 19,791 1.001 (0.999; 1.003) 17,903 1.002 (0.999; 1.004) 16,765  0.999 (0.996; 1.001) 15,116  1.002 (0.999; 1.004) 041
350 m buffer 19,791 1.001 (0.999; 1.002) 17,903 1.001 (1.000; 1.002) 16,765  1.000 (0.998; 1.002) 15,116  1.000 (0.999; 1.002) 0.80
Distance to roadways
Less than 50 m 19,951 1.023 (0.990; 1.058) 17,961 No convergence 16,827 1.004 (0.966; 1.045) 15,136 1.073 (1.023; 1.125) NA
Less than 100 m 19,951 1.034 (1.000; 1.070) 17,961 1.002 (0.971; 1.035) 16,827  0.975 (0.943; 1.007) 15,136  1.039 (1.001; 1.079) 0.03
Less than 150 m 19,951 1.014 (0.980; 1.049) 17,961 1.001 (0.969; 1.034) 16,827  0.974 (0.942; 1.006) 15,136  1.004 (0.970; 1.040) 0.37
Less than 200 m 19,951 1.006 (0.966; 1.049) 17,961 1.014 (0.979; 1.050) 16,827  0.976 (0.942; 1.011) 15,136  1.011 (0.976; 1.048) 0.40
Less than 250 m 19,951 1.002 (0.956; 1.050) 17,961 1.019 (0.981; 1.060) 16,827  0.977 (0.940; 1.014) 15,136 No convergence NA
Less than 300 m 19,951 1.021 (0.975; 1.070) 17,961 1.019 (0.974; 1.067) 16,827  0.976 (0.936; 1.017) 15,136  1.013 (0.974; 1.054) 0.41

#IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
®Based on chi-square test with 3 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table B.5. Subgroup analysis of term low birth weight and air pollution in California (years 2001-2008), by race/ethnicity

Asian African American Hispanic White non-Hispanic P \f/gll,ue
Odds ratio Odds ratio Odds ratio Odds ratio hetero-
Air pollution indicator IQR? Cases (95% Cl) Cases (95% CI) Cases (95% CI) Cases (95% CI) geneity’
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM3s 6.47 11,018 No convergence 6968 No convergence 34,753 No convergence 14,561 No convergence NA
EBK O4 10.80 11,039  1.016 (0.977; 1.056) 6989 1.041 (0.993; 1.091) 34,929 No convergence 14,423 1.065 (1.029; 1.102) NA
EBK NO; 10.25 11,029  1.033 (0.986; 1.082) 6978 No convergence 34,812 No convergence 14,194  1.012 (0.969; 1.057) NA
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMo 1.359 10,897  1.020 (0.981; 1.060) 6872 0.989 (0.946; 1.034) 33,104 1.004 (0.983; 1.025) 13,034  0.985 (0.955; 1.016) 0.52
OC in PMoy 0.958 10,897  1.018 (0.981; 1.055) 6872 0.988 (0.949; 1.030) 33,104  1.002 (0.982; 1.022) 13,034  0.985 (0.957; 1.014) 0.52
EC in PMg, 0.131 10,897  1.011 (0.971; 1.052) 6872 0.979 (0.924; 1.038) 33,104 1.035 (1.006; 1.064) 13,034  1.004 (0.965; 1.044) 0.31
SOA in PMg1 0.060 10,897  1.045 (0.999; 1.094) 6872 No convergence 33,104  1.066 (1.027; 1.107) 13,034  1.060 (1.011; 1.112) NA
Primary PM 5 8.225 10,897  1.011 (0.975; 1.048) 6872 No convergence 33,104 1.001 (0.977; 1.026) 13,034  0.973 (0.941; 1.006) NA
OC in PM;s 3.630 10,897  1.008 (0.974; 1.043) 6872 No convergence 33,104  1.002 (0.978; 1.026) 13,034  0.976 (0.946; 1.007) NA
ECin PM;s 1.265 10,897 1.01 (0.971; 1.050) 6872 0.975 (0.919; 1.035) 33,104 1.031 (1.004; 1.059) 13,034  0.994 (0.956; 1.033) 0.24
SOA in PM35 0.228 10,897 No convergence 6872 No convergence 33,104 1.030 (1.000; 1.060) 13,034  1.041 (0.996; 1.089) NA
Ammonium in PM5 1.189 10,897  1.024 (1.004; 1.044) 6872 1.006 (0.944; 1.071) 33,104 1.05 (1.018; 1.084) 13,034  1.009 (0.963; 1.056) 0.38
Nitrates in PMys 2.916 10,897  1.096 (0.911; 1.318) 6872 No convergence 33,104  1.061 (1.025; 1.099) 13,034  1.010 (0.966; 1.056) NA
Sulfates in PM 5 0.535 10,897  1.026 (1.003; 1.048) 6872 No convergence 33,104 1.001 (0.991; 1.011) 13,034  1.008 (0.976; 1.040) NA
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMo;  0.083 8034 1.020 (0.959; 1.085) 5204 No convergence 24,402 1.096 (1.051; 1.143) 9861 1.068 (0.999; 1.141) NA
Onroad diesel PMg; 0.070 8034  1.015(0.961; 1.071) 5204 No convergence 24,402  1.059 (1.023; 1.097) 9861 1.039 (0.982; 1.099) NA
Commercial meat
cooking PMg 0.124 8034 1.017 (0.969; 1.067) 5204 No convergence 24,402 1.051 (1.018; 1.086) 9861 1.064 (1.009; 1.123) NA
Wood burning PMg 0.260 8034  0.987 (0.966; 1.008) 5204 No convergence 24,402  0.986 (0.967; 1.005) 9861  0.976 (0.955; 0.997) NA
Onroad gasoline PM,s  0.385 8034 1.016 (0.959; 1.076) 5204 No convergence 24,402 1.086 (1.044; 1.13) 9861 1.059 (0.995; 1.128) NA
Onroad diesel PMs 0.397 8034  1.008 (0.962; 1.056) 5204 No convergence 24,402  1.048 (1.016; 1.081) 9861 1.030 (0.981; 1.080) NA
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P value

Asian African American Hispanic White non-Hispanic for
Odds ratio Odds ratio Odds ratio Odds ratio hetero-
Air pollution indicator IQR? Cases (95% Cl) Cases (95% CI) Cases (95% CI) Cases (95% CI) geneity”
Commercial meat
cooking PM 35 1.094 8034 1.003 (0.966; 1.041) 5204 No convergence 24,402 1.033 (1.003; 1.063) 9861 1.035 (0.989; 1.083) NA
Wood burning PM_s 1.736 8034 0.99 (0.964; 1.017) 5204 No convergence 24,402  0.978 (0.956; 1.000) 9861  0.968 (0.944; 0.993) NA
CALINE4 modeled concentrations
CALINE4 UFP
number 6444 10,591  0.997 (0.972; 1.022) 6567 No convergence 33,239  1.007 (0.992; 1.023) 14,191  1.000 (0.974; 1.026) NA
CALINE4 CO 60.63 10,591  1.001 (0.975; 1.028) 6567 0.994 (0.961; 1.029) 33,239 No convergence 14,191 No convergence NA
CALINE4 NO 6.10 10,591 No convergence 6567 0.995 (0.964; 1.027) 33,239 1.005 (0.990; 1.020) 14,191  1.004 (0.979; 1.030) NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 11,074  1.256 (1.078; 1.464) 7006 1.117 (0.913; 1.367) 35,110  1.037 (0.950; 1.132) 14,771 1.131 (0.960; 1.333) 0.19
150 m buffer 11,074  1.039 (0.950; 1.135) 7006 0.999 (0.898; 1.112) 35,110 0.978 (0.935; 1.023) 14,771 1.034 (0.949; 1.126) 0.53
250 m buffer 11,074  0.954 (0.88; 1.034) 7006 0.962 (0.866; 1.070) 35,110 0.973(0.932; 1.017) 14,771 1.038(0.961; 1.121) 043
350 m buffer 11,074  0.980 (0.907; 1.059) 7006 0.988 (0.881; 1.108) 35,110  1.009 (0.964; 1.058) 14,771 1.021 (0.943; 1.106) 0.88
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 11,074  1.043 (1.005; 1.083) 7006 1.029 (0.987; 1.073) 35,110  1.009 (0.989; 1.029) 14,771  1.048 (1.015; 1.082) 0.16
150 m buffer 11,074  1.005 (0.997; 1.012) 7006 1.005 (0.996; 1.013) 35,110  1.000 (0.995; 1.004) 14,771 1.005 (0.999; 1.012) 0.34
250 m buffer 11,074  1.000 (0.997; 1.003) 7006 1.000 (0.996; 1.003) 35,110  1.000 (0.998; 1.002) 14,771 1.003 (1.000; 1.006) 0.33
350 m buffer 11,074  1.000 (0.998; 1.001) 7006 1.000 (0.998; 1.002) 35,110  1.001 (0.999; 1.002) 14,771 1.001 (0.999; 1.003) 0.62
Distance to roadways
Less than 50 m 11,121  1.067 (1.013; 1.125) 7043 0.997 (0.941; 1.056) 35,393  1.012 (0.986; 1.039) 14,824  1.046 (1.004; 1.090) 0.17
Less than 100 m 11,121  1.031 (0.985; 1.079) 7043 1.023 (0.970; 1.078) 35,393  0.996 (0.973; 1.019) 14,824  1.035 (0.998; 1.072) 0.25
Less than 150 m 11,121  0.987 (0.946; 1.030) 7043 0.990 (0.937; 1.045) 35,393  0.997 (0.974; 1.021) 14,824 No convergence NA
Less than 200 m 11,121  0.987 (0.944; 1.032) 7043 0.971 (0.914; 1.032) 35,393  1.003 (0.976; 1.031) 14,824 No convergence NA
Less than 250 m 11,121  1.003 (0.955; 1.054) 7043 0.947 (0.886; 1.013) 35,393  1.000 (0.971; 1.030) 14,824 No convergence NA
Less than 300 m 11,121  1.016 (0.962; 1.072) 7043 No convergence 35,393  1.005 (0.972; 1.039) 14,824 No convergence NA
?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
®Based on chi-square test with 3 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table B.6. Subgroup analysis of term low birth weight and air pollution in California (years 2001-2008), by chronic hypertension

Chronic hypertension No chronic hypertension P value for

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) heterogeneityb
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM, 5 6.47 566 No convergence 68,318 0.985 (0.959; 1.011) NA
EBK O3 10.80 570 1.125 (0.985; 1.285) 68,379 1.033 (1.015; 1.052) 0.07
EBK NO, 10.25 569 1.225 (1.047; 1.433) 68,002 0.995 (0.964; 1.028) 0.01
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1.359 530 1.038 (0.895; 1.204) 64,858 0.996 (0.979; 1.014) 0.59
OCinPMy; 0.958 530 1.021 (0.886; 1.176) 64,858 0.995 (0.979; 1.012) 0.73
EC in PMg, 0.131 530 No convergence 64,858 1.011 (0.990; 1.034) NA
SOA in PMg; 0.060 530 1.210 (1.039; 1.408) 64,858 1.053 (1.020; 1.087) 0.08
Primary PM 5 8.225 530 1.040 (0.897; 1.206) 64,858 0.991 (0.972; 1.010) 0.53
OC inPM,s 3.630 530 1.008 (0.868; 1.170) 64,858 0.988 (0.971; 1.006) 0.80
ECinPMys 1.265 530 1.048 (0.889; 1.234) 64,858 1.008 (0.987; 1.031) 0.65
SOA in PM5 0.228 530 1.231 (1.053; 1.439) 64,858 No convergence NA
Ammonium in PM,s 1.189 530 1.215 (1.036; 1.424) 64,858 1.024 (0.998; 1.050) 0.04
Nitrates in PM, 5 2.916 530 No convergence 64,858 1.034 (1.006; 1.062) NA
Sulfates in PM 5 0.535 530 1.053 (0.969; 1.144) 64,858 No convergence NA
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 1 0.083 397 1.112 (0.885; 1.396) 48,141 1.045 (1.009; 1.082) 0.60
Onroad diesel PMg 0.070 397 1.118 (0.905; 1.381) 48,141 1.026 (0.998; 1.056) 0.43
Commercial meat
cooking PMg 0.124 397 1.146 (0.952; 1.381) 48,141 1.019 (0.995; 1.044) 0.22
Wood burning PMg; 0.260 397 1.007 (0.914; 1.111) 48,141 0.988 (0.977; 0.999) 0.70
Onroad gasoline PM, 5 0.385 397 1.093 (0.872; 1.371) 48,141 1.039 (1.006; 1.073) 0.67
Onroad diesel PM; 5 0.397 397 1.067 (0.883; 1.289) 48,141 1.022 (0.998; 1.047) 0.66
Commercial meat
cooking PM 5 1.094 397 1.007 (0.857; 1.184) 48,141 1.01 (0.990; 1.030) 0.97
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Chronic hypertension No chronic hypertension P value for

Air pollution indicator IQR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) heterogeneityb
Wood burning PM, 5 1.736 397 0.994 (0.889; 1.112) 48,141 0.984 (0.970; 0.997) 0.85
CALINE4 modeled concentrations
CALINE4 UFP number 6.444 548 1.006 (0.882; 1.148) 65,569 1.003 (0.992; 1.015) 0.92
CALINE4 CO 60.63 548 No convergence 65,569 0.999 (0.986; 1.013) NA
CALINE4 NO 6.10 548 No convergence 65,569 1.005 (0.994; 1.017) NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different
sizes)

50 m buffer 577 1.093 (0.472; 2.529) 68,995 1.108 (1.032; 1.190) 0.75
150 m buffer 577 1.010 (0.702; 1.454) 68,995 0.999 (0.966; 1.034) 0.96
250 m buffer 577 1.117 (0.773; 1.614) 68,995 0.979 (0.948; 1.011) 0.55
350 m buffer 577 No convergence 68,995 1.007 (0.974; 1.042) NA
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 577 No convergence 68,995 1.030 (1.015; 1.046) NA
150 m buffer 577 0.982 (0.949; 1.017) 68,995 No convergence NA
250 m buffer 577 No convergence 68,995 No convergence NA
350 m buffer 577 0.991 (0.982; 0.999) 68,995 No convergence NA
Distance to roadways No convergence No convergence NA
Less than 50 m 579 0.941 (0.752; 1.178) 69,421 1.035 (1.013; 1.057) 0.54
Less than 100 m 579 0.936 (0.767; 1.143) 69,421 1.018 (1.001; 1.036) 0.50
Less than 150 m 579 No convergence 69,421 1.005 (0.987; 1.023) NA
Less than 200 m 579 No convergence 69,421 1.006 (0.986; 1.026) NA
Less than 250 m 579 0.947 (0.770; 1.163) 69,421 1.006 (0.984; 1.028) 0.60
Less than 300 m 579 No convergence 69,421 1.010 (0.986; 1.034) NA

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
PBased on chi-square test with 1 degree of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table B.7. Subgroup analysis of term low birth weight and air pollution in California (years 2001-2008), by diabetes

Diabetes No diabetes P value for

Air pollution indicator IQR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM;s 6.47 2030 1.029 (0.953; 1.112) 66,854 0.986 (0.959; 1.013) 0.30
EBK O3 10.80 2035 1.079 (1.005; 1.159) 66,914 1.032 (1.013; 1.050) 0.23
EBK NO; 10.25 2027 1.050 (0.966; 1.142) 66,544 0.995 (0.963; 1.028) 0.24
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMo 1.359 1942 1.017 (0.948; 1.092) 63,446 0.996 (0.978; 1.014) 0.57
OC in PMo1 0.958 1942 1.013 (0.947; 1.082) 63,446 0.995 (0.978; 1.012) 0.61
EC in PMg, 0.131 1942 1.051 (0.967; 1.143) 63,446 1.012 (0.989; 1.035) 0.39
SOA in PMgy 0.060 1942 No convergence 63,446 1.056 (1.022; 1.091) NA
Primary PM, s 8.225 1942 0.995 (0.922; 1.075) 63,446 0.992 (0.973; 1.011) 0.93
OCin PM;s 3.630 1942 1.001 (0.925; 1.084) 63,446 0.989 (0.971; 1.008) 0.77
ECinPM;s 1.265 1942 1.042 (0.959; 1.132) 63,446 1.008 (0.986; 1.031) 0.45
SOA in PM;s 0.228 1942 No convergence 63,446 1.025 (1.000; 1.052) NA
Ammonium in PM;s 1.189 1942 1.078 (0.987; 1.177) 63,446 1.027 (1.001; 1.054) 0.30
Nitrates in PM2s 2.916 1942 1.057 (0.966; 1.157) 63,446 1.038 (1.009; 1.067) 0.70
Sulfates in PM;s 0.535 1942 1.020 (0.983; 1.057) 63,446 0.998 (0.989; 1.006) 0.26
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 0.083 1342 1.054 (0.932; 1.193) 47,196 1.045 (1.009; 1.083) 0.90
Onroad diesel PMg1 0.070 1342 1.014 (0.903; 1.138) 47,196 1.028 (1.000; 1.058) 0.81
Commercial meat cooking
PMo1 0.124 1342 1.050 (0.950; 1.159) 47,196 1.020 (0.996; 1.044) 0.58
Wood burning PMg 0.260 1342 No convergence 47,196 0.987 (0.976; 0.999) NA
Onroad gasoline PM;s 0.385 1342 1.047 (0.930; 1.179) 47,196 1.040 (1.007; 1.075) 0.92
Onroad diesel PM; 5 0.397 1342 1.006 (0.906; 1.116) 47,196 1.024 (1.000; 1.049) 0.73
Commercial meat cooking 1.094 1342 1.031 (0.939; 1.131) 47,196 No convergence NA
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Diabetes No diabetes

Air pollution indicator IQR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) hePte\:z:;ue?;?tryb
PM;s
Wood burning PM ;s 1.736 1342 1.011 (0.949; 1.077) 47,196 0.983 (0.970; 0.997) 0.40
CALINE4 modeled concentrations
CALINE4 UFP number 6444 1968 1.004 (0.948; 1.063) 64,149 1.002 (0.990; 1.015) 0.96
CALINE4 CO 60.63 1968 1.000 (0.940; 1.064) 64,149 0.998 (0.984; 1.012) 0.94
CALINE4 NOy 6.10 1968 No convergence 64,149 1.005 (0.993; 1.017) NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 2057 1.195 (0.821; 1.740) 67,515 1.107 (1.032; 1.188) 0.70
150 m buffer 2057 1.032 (0.856; 1.244) 67,515 0.999 (0.965; 1.034) 0.73
250 m buffer 2057 1.040 (0.876; 1.234) 67,515 0.978 (0.947; 1.010) 0.49
350 m buffer 2057 1.109 (0.927; 1.328) 67,515 1.004 (0.970; 1.039) 0.28
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 2057 1.016 (0.938; 1.100) 67,515 1.030 (1.015; 1.046) 0.73
150 m buffer 2057 0.996 (0.980; 1.012) 67,515 1.003 (1.000; 1.006) 0.39
250 m buffer 2057 0.999 (0.992; 1.006) 67,515 1.001 (0.999; 1.002) 0.68
350 m buffer 2057 1.000 (0.996; 1.004) 67,515 1.000 (1.000; 1.001) 0.88
Distance to roadways
Less than 50 m 2066 No convergence 67,934 1.034 (1.013; 1.056) NA
Less than 100 m 2066 0.994 (0.900; 1.097) 67,934 1.018 (1.000; 1.036) 0.63
Less than 150 m 2066 1.000 (0.903; 1.107) 67,934 1.004 (0.986; 1.022) 0.94
Less than 200 m 2066 0.991 (0.893; 1.101) 67,934 1.005 (0.986; 1.026) 0.80
Less than 250 m 2066 1.015 (0.914; 1.128) 67,934 1.005 (0.983; 1.027) 0.85
Less than 300 m 2066 1.056 (0.942; 1.184) 67,934 1.008 (0.983; 1.032) 0.43

®IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
PBased on chi-square test with 1 degree of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table B.8. Subgroup analysis of term low birth weight and air pollution in California (years 2007-2008), by body mass index (BMI)

BMI <19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI >35 P \]:g:ue
Air pollution Odds ratio Odds ratio Odds ratio Odds ratio Odds ratio hetero-
indicator Cases (95% CI) Cases (95% CI) Cases (95% CI) Cases (95% CI) Cases (95% CI) geneity’
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM;s 5.04 2967 1.033(0.960; 1.111) 6580 1.091 (1.030;1.155) 3498 1.076 (1.004; 1.153) 1522 1.023 (0.931;1.123) 1012 1.021 (0.911;1.144) 0.62
EBK O4 9.75 2969 1.043(0.985;1.105) 6593 1.024(0.979;1.072) 3506 1.013(0.958;1.072) 1532 1.040(0.964;1.122) 1011 1.124 (1.025;1.233) 0.42
EBK NO; 8.74 2955 1.051(0.978;1.129) 6578 1.086 (1.024;1.152) 3508 No convergence 1532 No convergence 1010 No convergence NA
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMo 1.374 2828  No convergence 6261 1.055(1.010;1.102) 3319 1.019 (0.96; 1.082) 1427 No convergence 926  1.002 (0.922; 1.090) NA
OC in PMoy 0.973 2828  No convergence 6261 1.054(1.010;1.099) 3319 1.014(0.956;1.076) 1427 No convergence 926 1.004 (0.927; 1.088) NA
EC in PMg, 0.146 2828 No convergence 6261 1.070 (1.018; 1.125) 3319 1.035(0.970; 1.105) 1427 1.038 (0.949; 1.136) 926 1.036 (0.929; 1.156) NA
SOA in PMg1 0.051 2828  No convergence 6261 1.053(1.004;1.105) 3319 1.044 (0.985;1.107) 1427 1.065(0.979;1.160) 926 1.014 (0.910; 1.130) NA
Primary PM 5 9.903 2828 0.977 (0.917;1.040) 6261 1.041(0.991;1.094) 3319 1.017 (0.956; 1.082) 1427 1.044 (0.958; 1.139) 926 0.976 (0.879; 1.085) 0.50
OC in PM;s 3.944 2828  No convergence 6261 1.044(0.994;1.096) 3319 1.022(0.958;1.090) 1427 1.018(0.937;1.105) 926 0.995 (0.901; 1.099) NA
ECin PM;s 1.424 2828  No convergence 6261 1.066 (1.014;1.121) 3319 1.038(0.973;1.107) 1427 No convergence 926  1.019 (0.918; 1.132) NA
SOA in PM;s 0.247 2828 1.056 (0.986;1.13) 6261 1.046 (0.993;1.102) 3319 1.034(0.969;1.102) 1427 1.070(0.973;1.176) 926 0.983 (0.871; 1.110) 0.85
Ammonium in PM,s 1.192 2828 1.032(0.966; 1.103) 6261 1.050(0.999;1.103) 3319 No convergence 1427 No convergence 926  1.015 (0.916; 1.125) NA
Nitrates in PMys 2.697 2828 1.018(0.957;1.084) 6261 1.044(0.996;1.095) 3319 1.047(0.986;1.111) 1427 1.120(1.035;1.211) 926 1.032(0.938; 1.136) 0.45
Sulfates in PM 5 0.576 2828 1.008 (0.973;1.044) 6261 1.010 (0.989; 1.031) 3319 1.028 (0.999; 1.057) 1427 No convergence 926  0.984 (0.936; 1.034) NA
CALINE4 modeled concentrations
CALINE4 UFP
number 6244 2578 1.005 (0.955; 1.057) 5611 1.002 (0.968;1.038) 3015 1.003 (0.960;1.047) 1333 1.002(0.938;1.069) 872 0.903 (0.829; 0.982) 0.23
CALINE4 CO 41.50 2578 1.035 (0.98; 1.092) 5611 1.023(0.985;1.063) 3015 1.007 (0.959; 1.057) 1333 0.992 (0.922; 1.067) 872 0.900 (0.821; 0.987) 0.11
CALINE4 NO 4.33 2578 1.016 (0.965; 1.069) 5611 1.017 (0.980;1.055) 3015 0.99 (0.950; 1.033) 1333 1.014 (0.954;1.078) 872  0.909 (0.839; 0.984) 0.13
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 3010 1.147 (0.87;1.513) 6678 0.977(0.798;1.197) 3556 1.276 (1.004; 1.621) 1553 0.984 (0.633;1.529) 1027 0.643 (0.355; 1.162) 0.54
150 m buffer 3010 1.195(1.032;1.385) 6678 1.018 (0.920; 1.127) 3556 1.006 (0.877; 1.153) 1553 0.983 (0.784; 1.233) 1027 0.813 (0.604; 1.095) 0.40
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P value

BMI <19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI >35 for
Air pollution Odds ratio Odds ratio Odds ratio Odds ratio Odds ratio hetero-
indicator IQR? Cases (95% CI) Cases (95% CI) Cases (95% ClI) Cases (95% CI) Cases (95% CI) geneity”
250 m buffer 3010 1.084 (0.947;1.243) 6678 0.973(0.882;1.073) 3556  1.069 (0.944; 1.211) 1553 0.940 (0.753; 1.173) 1027 0.617 (0.451; 0.843) 0.60
350 m buffer 3010 1.120(0.965;1.299) 6678 1.010(0.910;1.122) 3556 1.089 (0.954;1.244) 1553 0.968 (0.778; 1.205) 1027 0.681 (0.504; 0.921) 0.72
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 3010 1.013(0.948;1.082) 6678 0.984(0.938;1.033) 3556 1.026 (0.964;1.092) 1553 0.973(0.888;1.065) 1027 1.017 (0.915; 1.130) 0.82
150 m buffer 3010 1.008 (0.995; 1.022) 6678 0.999 (0.990; 1.007) 3556  1.005 (0.994; 1.017) 1553 0.994 (0.975; 1.013) 1027 0.995 (0.973; 1.017) 0.65
250 m buffer 3010 1.002 (0.996;1.008) 6678 1.000 (0.997;1.004) 3556 1.003(0.998;1.008) 1553 0.995(0.986; 1.003) 1027 0.995 (0.985; 1.005) 0.51
350 m buffer 3010 1.001 (0.998;1.005) 6678 1.000 (0.998; 1.003) 3556  1.002 (0.999; 1.005) 1553 0.997 (0.993; 1.002) 1027 0.996 (0.990; 1.001) 0.55
Distance to roadways
Less than 50 m 3010 1.028 (0.944; 1.12) 6678 1.007 (0.948; 1.070) 3556 1.029 (0.951; 1.113) 1553 0.980 (0.867; 1.106) 1028 1.024 (0.888; 1.180) 0.96
Less than 100 m 3010  No convergence 6678 1.001 (0.953;1.053) 3556 1.039(0.970;1.113) 1553 No convergence 1028 0.976 (0.862; 1.104) NA
Less than 150 m 3010 1.021(0.942;1.106) 6678 1.020 (0.970; 1.072) 3556 No convergence 1553 0.950 (0.858; 1.051) 1028 0.960 (0.849; 1.085) NA
Less than 200 m 3010 1.039(0.956;1.128) 6678 1.023(0.971;1.079) 3556 No convergence 1553 0.927 (0.833;1.032) 1028 0.973 (0.855; 1.106) NA
Less than 250 m 3010 1.037(0.949;1.133) 6678 1.050 (0.991;1.112) 3556  1.026 (0.949; 1.108) 1553 0.880 (0.787;0.983) 1028 0.913 (0.796; 1.046) NA
Less than 300 m 3010 1.055(0.961;1.157) 6678 1.053(0.989;1.121) 3556 No convergence 1553 No convergence 1028 0.923 (0.788; 1.081) NA

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
PBased on chi-square test with 4 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table B.9. Subgroup analysis of term low birth weight and air pollution in California (years 2007-2008), by weight gain during pregnancy

Gestation weight gain below Gestation weight gain above
Air pollution population median population median b value for
indicator IQR? Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM3s 5.04 9417 No convergence 5871 No convergence NA
EBK O3 9.75 9440 1.052 (1.010; 1.096) 5880 0.992 (0.945; 1.041) 0.07
EBK NO; 8.74 9430 1.069 (1.014; 1.126) 5862 1.097 (1.029; 1.169) 0.54
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.374 8940 1.031 (0.988; 1.075) 5545 1.019 (0.976; 1.065) 0.72
OC in PMg;y 0.973 8940 1.027 (0.985; 1.070) 5545 1.016 (0.974; 1.059) 0.72
EC in PMgy 0.146 8940 1.042 (0.999; 1.086) 5545 1.075 (1.025; 1.128) 0.32
SOA in PMg; 0.051 8940 1.046 (0.993; 1.101) 5545 No convergence NA
Primary PM,5 3.944 8940 No convergence 5545 1.040 (0.997; 1.084) NA
OC in PMys 9.903 8940 1.027 (0.986; 1.070) 5545 1.033 (0.985; 1.083) 0.87
ECinPM_s 1.424 8940 1.040 (0.998; 1.083) 5545 1.071 (1.022; 1.123) 0.35
SOA in PMy5 0.247 8940 1.031 (0.987; 1.076) 5545 1.084 (1.033; 1.137) 0.12
Ammonium in
PM2s 1.192 8940 No convergence 5545 1.080 (1.021; 1.143) NA
Nitrates in PM5 2.697 8940 No convergence 5545 1.081 (1.019; 1.146) NA
Sulfates in PMy5 0.576 8940 1.018 (0.997; 1.040) 5545 1.006 (0.981; 1.031) 0.45
CALINE4 modeled concentrations
CALINE4 UFP
number 6244 8153 1.001 (0.972; 1.032) 5102 0.997 (0.961; 1.034) 0.85
CALINE4 CO 41.50 8153 1.067 (0.801; 1.421) 5102 No convergence NA
CALINE4 NOy 4.33 8153 1.001 (0.997; 1.004) 5102 1.014 (0.977; 1.053) 0.45
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 9514 0.976 (0.810; 1.177) 5939 1.125 (0.911; 1.389) 0.32
150 m buffer 9514 1.060 (0.970; 1.157) 5939 1.000 (0.895; 1.118) 0.43
250 m buffer 9514 0.997 (0.916; 1.086) 5939 1.018 (0.916; 1.130) 0.77
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Gestation weight gain below Gestation weight gain above

Air pollution population median population median b value for
indicator IQR? Cases Odds ratio (95% ClI) Cases Odds ratio (95% ClI) heterogeneity”

350 m buffer 9514 1.024 (0.936; 1.119) 5939 1.047 (0.937; 1.169) 0.76
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 9514 0.998 (0.959; 1.039) 5939 1.009 (0.959; 1.062) 0.74
150 m buffer 9514 1.003 (0.995; 1.010) 5939 1.002 (0.993; 1.012) 0.98
250 m buffer 9514 1.001 (0.998; 1.005) 5939 1.002 (0.998; 1.006) 0.84
350 m buffer 9514 1.000 (0.998; 1.002) 5939 1.001 (0.999; 1.004) 0.60
Distance to roadways

Less than 50 m 9515 0.985 (0.934; 1.038) 5939 1.018 (0.955; 1.084) 0.43
Less than 100 m 9515 0.989 (0.947; 1.033) 5939 1.019 (0.962; 1.079) 0.41
Less than 150 m 9515 0.991 (0.948; 1.036) 5939 1.017 (0.964; 1.073) 0.47
Less than 200 m 9515 1.004 (0.957; 1.053) 5939 No convergence NA
Less than 250 m 9515 0.989 (0.940; 1.039) 5939 1.035 (0.973; 1.101) 0.25
Less than 300 m 9515 0.979 (0.927; 1.033) 5939 1.060 (0.990; 1.134) 0.07

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and
elements, and parts per billion for gaseous pollutants.

2 Based on chi-square test with 1 degree of freedom. NA = no available results: heterogeneity tests could not be computed when models failed
to converge in some subgroups.
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Table B.10. Subgroup analysis of term low birth weight and air pollution in California (years 2007-2008), by maternal smoking status

Smokers Nonsmokers b value for
Air pollution indicator IQR? Cases QOdds ratio (95% CI) Cases Odds ratio (95% CI)  heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM25 5.04 737 0.900 (0.797; 1.016) 16,791 1.065 (1.023; 1.108) 0.05
EBK O3 9.75 730 No convergence 16,826 1.031 (0.999; 1.064) NA
EBK NO; 8.74 709 0.951 (0.816; 1.107) 16,817 1.062 (1.018; 1.108) 0.32
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.374 560 1.004 (0.907; 1.112) 14,271 1.021 (0.988; 1.055) 0.76
OC in PMg; 0.973 560 1.001 (0.911; 1.099) 14,271 1.020 (0.988; 1.054) 0.70
EC in PMgy 0.146 560 0.980 (0.859; 1.118) 14,271 1.037 (1.004; 1.071) 0.42
SOA in PMg; 0.051 560 1.036 (0.900; 1.193) 14,271 No convergence NA
Primary PM_s 9.903 560 0.983 (0.881; 1.097) 14,271 1.013 (0.986; 1.040) 0.61
OC in PMys 3.944 560 No convergence 14,271 1.018 (0.986; 1.051) NA
ECinPMgs 1.424 560 0.965 (0.845; 1.102) 14,271 1.036 (1.003; 1.069) 0.31
SOA in PMy5 0.247 560 0.995 (0.868; 1.141) 14,271 No convergence NA
Ammonium in PM;s 1.192 560 1.026 (0.896; 1.174) 14,271 1.052 (1.013; 1.093) 0.72
Nitrates in PM; 5 2.697 560 1.020 (0.896; 1.162) 14,271 1.050 (1.012; 1.091) 0.67
Sulfates in PMy5 0.576 560 0.999 (0.904; 1.103) 14,271 1.010 (0.994; 1.027) 0.82
CALINE4 modeled concentrations
CALINE4 UFP
number 6244 706 0.896 (0.802; 1.000) 14,216 1.002 (0.979; 1.024) 0.05
CALINE4 CO 41.50 706 0.913 (0.816; 1.023) 14,216 1.014 (0.990; 1.040) 0.12
CALINE4 NO 4.33 706 No convergence 14,216 1.009 (0.987; 1.032) NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 715 1.411 (0.732; 2.722) 15,109 1.028 (0.892; 1.185) 0.36
150 m buffer 715 1.208 (0.858; 1.701) 15,109 1.023 (0.956; 1.094) 0.35
250 m buffer 715 0.994 (0.700; 1.411) 15,109 0.988 (0.926; 1.054) 0.97
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Smokers Nonsmokers b vale for
Air pollution indicator IQR? Cases Odds ratio (95% ClI) Cases Odds ratio (95% CI)  heterogeneity”
350 m buffer 715 1.041 (0.723; 1.499) 15,109 1.021 (0.954; 1.092) 0.92
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 715 0.971 (0.841; 1.121) 15,109 1.002 (0.974; 1.032) 0.67
150 m buffer 715 1.011 (0.985; 1.039) 15,109 1.000 (0.995; 1.006) 0.43
250 m buffer 715 0.999 (0.987; 1.011) 15,109 No convergence NA
350 m buffer 715 0.998 (0.991; 1.005) 15,109 1.000 (0.999; 1.002) 0.45
Distance to roadways
Less than 50 m 715 1.082 (0.891; 1.315) 15,110 1.009 (0.972; 1.048) 0.49
Less than 100 m 715 No convergence 15,110 No convergence NA
Less than 150 m 715 1.026 (0.883; 1.193) 15,110 1.000 (0.967; 1.034) 0.74
Less than 200 m 715 0.964 (0.827; 1.123) 15,110 1.015 (0.977; 1.054) 0.52
Less than 250 m 715 0.895 (0.765; 1.048) 15,110 1.015 (0.974; 1.058) 0.13
Less than 300 m 715 0.864 (0.734; 1.017) 15,110 1.027 (0.979; 1.077) 0.05

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and

elements, and parts per billion for gaseous pollutants.

® Based on chi-square test with 1 degree of freedom. NA = no available results: heterogeneity tests could not be computed when models

failed to converge in some subgroups.
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Table B.11. Sensitivity analysis of term low birth weight and air pollution in California (years 2007-2008), by adjustment for smoking and BMI

Air pollution
indicator

Cases®

IQR®

Main model®

Main model,® further
adjusted for smoking

Main model,® further
adjusted for BMI

Odds ratio (95% CI)

Odds ratio (95% CI)

Odds ratio (95% CI)

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

EBK PM,s 15579  5.03 1.052 (1.009; 1.097) 1.059 (1.015; 1.104)
EBK O, 15611 9.75 1.036 (1.002; 1.071) 1.034 (1.000; 1.069)
EBK NO, 15583  8.40 1.053 (1.009; 1.100) 1.060 (1.015; 1.107)

UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

Primary PMo 14761 1379  1.016 (0.983; 1.052) 1.017 (0.983; 1.052)
OC in PMg, 14761 0.977  1.014 (0.981; 1.048) 1.014 (0.981; 1.049)
EC in PMo, 14761 0.145  1.034 (0.997; 1.072) 1.036 (0.999; 1.075)
SOA in PMg, 14761 0.052  1.045 (1.012; 1.080) 1.045 (1.011; 1.079)
Primary PM s 14761 9.908  1.016 (0.982; 1.052) 1.017 (0.982; 1.053)
OC in PM,s 14761 3.956  1.013 (0.977; 1.049) 1.013 (0.978; 1.050)
EC in PM,s 14761 1.418  1.034 (0.996; 1.072) 1.036 (0.998; 1.075)
SOA in PM,s 14761 0.245  1.044 (1.007; 1.081) 1.043 (1.007; 1.081)
Ammonium in PM,s 14,761 1.192  1.048 (1.008; 1.090) 1.049 (1.009; 1.091)
Nitrates in PM,s 14761 2705  1.041 (1.003; 1.079) 1.041 (1.004; 1.079)
Sulfates in PM, 14761 0574  1.014 (0.996; 1.033) 1.014 (0.996; 1.033)

1.047 (1.004; 1.092)
1.038 (1.004; 1.073)
1.043 (0.999; 1.089)

1.014 (0.979; 1.049)
1.011 (0.978; 1.046)
1.028 (0.991; 1.066)
1.040 (1.007; 1.075)
1.012 (0.977; 1.048)
1.009 (0.973; 1.046)
1.027 (0.989; 1.066)
1.038 (1.002; 1.076)
1.045 (1.005; 1.087)
1.038 (1.003; 1.074)
1.007 (0.992; 1.021)

2 In births with BMI data only.

PIQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and

parts per billion for gaseous pollutants.

¢ Odds ratios were estimated using generalized additive mixed models with random effects per hospital. Models were adjusted for race/ethnicity and
educational level using categorical variables and for maternal age and median household income at census block-group level using smoothing splines.
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Table B.12. Associations between term low birth weight and air pollution in California (years 2001-

2008), adjusted for the day of conception®

Number of

Air pollution indicator cases IQR® co(r?ggtsar:g;l?nggf\jgl)c P value
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

PMs 68,887 6.47 1.016 (0.984; 1.048) 0.33
O; 68,952 10.80 1.028 (1.009; 1.047) <0.01
NO, 68,574 10.25 1.028 (0.992; 1.065) 0.13
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

Primary PMg 65,391 1.359 0.992 (0.977; 1.008) 0.32
OCinPMq; 65,391 0.958 0.992 (0.978; 1.006) 0.28
EC in PMy; 65,391 0.131 1.008 (0.986; 1.030) 0.48
SOA in PMy, 65,391 0.060 1.054 (1.018; 1.091) <0.01
Primary PM, 5 65,391 8.225 0.984 (0.964; 1.004) 0.11
OCinPMys 65,391 3.630 0.983 (0.965; 1.001) 0.06
ECinPM,s 65,391 1.265 1.011 (0.989; 1.034) 0.33
SOA in PM;s 65,391 0.228 1.028 (1.000; 1.057) 0.05
Ammonium in PM, 5 65,391 1.189 1.014 (0.986; 1.044) 0.32
Nitrates in PM 65,391 2.916 1.031 (1.001; 1.062) 0.05
Sulfates in PM 5 65,391 0.535 0.999 (0.987; 1.011) 0.84
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source

Onroad gasoline PMg 48,541 0.083 1.037 (1.000; 1.076) 0.05
Onroad diesel PMg ; 48,541 0.070 1.018 (0.988; 1.049) 0.24
Commercial meat cooking PM ; 48,541 0.124 1.032 (1.006; 1.059) 0.02
Wood burning PMg 4 48,541 0.260 0.988 (0.976; 1.000) 0.05
Onroad gasoline PM, 5 48,541 0.385 1.032 (0.999; 1.067) 0.06
Onroad diesel PM, 5 48,541 0.397 1.014 (0.989; 1.040) 0.28
Commercial meat cooking PM 5 48,541 1.094 No convergence NA
Wood burning PM, 5 48,541 1.736 0.985 (0.971; 0.999) 0.04

20dds ratios were estimated using generalized additive mixed models with random effects per hospital. Models were adjusted for race/ethnicity,

educational level, the day of conception, maternal age, and median household income at census block-group level using smoothing splines.

PIQR = interquartile range increase in exposure; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion

for gaseous pollutants.
“For estimated pollutant concentration; odds ratios are expressed per IQR. NA = no available results.
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Appendix C. Sensitivity and Subgroup Analyses for Preterm Birth

Note for all tables below:

For preterm birth analyses, odds ratios were estimated using conditional logistic regression models.
For race/ethnicity and educational level, models were adjusted using categorical variables; for
maternal age and median household income at census block-group level, models were adjusted using
polynomial functions.

Units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for
gaseous pollutants.

For estimated pollutant concentration, odds ratios are expressed per interquartile range (IQR)
exposure.
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Table C.1. Sensitivity analysis of preterm birth and CALINE4 modeled concentrations in California
(years 2001-2008), by geocoding accuracy

Air pollution Interquartile range Odds ratio

indicator Cases increase in exposure (95% ClI) P value
All geocoding accuracies
PMo 352,327 6460 0.995 (0.989; 1.000) 0.07
Cco 352,327 60.10 1.002 (0.996; 1.008) 0.52
NOy 352,327 6.06 1.007 (1.002; 1.013) 0.01
Parcel matching
PMo 187,419 6742 1.020 (1.012; 1.027) <0.01
Cco 187,419 66.03 1.029 (1.020; 1.038) <0.01
NOy 187,419 6.58 1.027 (1.019; 1.035) <0.01
Exact parcel centroid matching
PMo 50,008 7128 1.015 (1.000; 1.031) 0.04
6{0) 50,008 66.22 1.005 (0.989; 1.021) 0.56
NO, 50,008 7.00 1.007 (0.992; 1.022) 0.36
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Table C.2. Sensitivity analysis of preterm birth and traffic index variables in California (years 2001-
2008), by geocoding accuracy

Odds ratio
Air pollution indicator Cases (95% CI) P value

Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of
different sizes)

All geocoding accuracies

50 m buffer 381,052 0.998 (0.995; 1.001) 0.11
150 m buffer 381,052 1.000 (0.998; 1.001) 0.79
250 m buffer 381,052 0.997 (0.996; 0.999) <0.01
350 m buffer 381,052 0.997 (0.995; 0.998) <0.01
Parcel matching
50 m buffer 207,438 1.005 (1.000; 1.010) 0.03
150 m buffer 207, 438 1.005 (1.003; 1.007) <0.01
250 m buffer 207,438 1.000 (0.998; 1.002) 0.98
350 m buffer 207, 438 1.000 (0.998; 1.002) 0.93
Exact parcel centroid matching
50 m buffer 58,899 1.009 (1.000; 1.018) 0.05
150 m buffer 58,899 1.002 (0.997; 1.006) 0.44
250 m buffer 58,899 0.997 (0.992; 1.001) 0.16
350 m buffer 58,899 0.996 (0.991; 1.001) 0.14

Road length (odds ratios per 100 m of road length, within buffers of different sizes)
All geocoding accuracies

50 m buffer 380,951 0.993 (0.986; 0.999) 0.02
150 m buffer 380,951 0.999 (0.998; 1.000) 0.13
250 m buffer 380,951 0.999 (0.998; 0.999) <0.01
350 m buffer 380,951 0.999 (0.999; 0.999) <0.01
Parcel matching
50 m buffer 207,364 0.993 (0.980; 1.007) 0.32
150 m buffer 207,364 1.003 (1.001; 1.005) 0.01
250 m buffer 207,364 1.000 (0.999; 1.001) 0.94
350 m buffer 207,364 1.000 (0.999; 1.000) 0.77
Exact parcel centroid matching
50 m buffer 58,874 1.057 (1.020; 1.095) <0.01
150 m buffer 58,874 1.003 (0.999; 1.008) 0.14
250 m buffer 58,874 1.000 (0.998; 1.002) 0.88
350 m buffer 58,874 0.999 (0.998; 1.001) 0.35

Distance to roadways
All geocoding accuracies

Less than 50 m 381,052 0.992 (0.984; 1.000) 0.04
Less than 100 m 381,052 0.999 (0.992; 1.007) 0.89
Less than 150 m 381,052 0.991 (0.984; 0.999) 0.02
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Odds ratio

Air pollution indicator Cases (95% CI) P value
Less than 200 m 381,052 0.981 (0.973; 0.989) <0.01
Less than 250 m 381,052 0.976 (0.966; 0.985) <0.01
Less than 300 m 381,052 0.974 (0.963; 0.984) <0.01
Parcel matching
Less than 50 m 207,438 1.005 (0.992; 1.019) 0.44
Less than 100 m 207,438 1.026 (1.015; 1.038) <0.01
Less than 150 m 207,438 1.020 (1.009; 1.032) <0.01
Less than 200 m 207,438 1.005 (0.993; 1.017) 0.38
Less than 250 m 207,438 1.004 (0.991; 1.017) 0.51
Less than 300 m 207,438 1.005 (0.991; 1.019) 0.50
Exact parcel centroid matching
Less than 50 m 58,899 1.043 (1.011; 1.076) 0.01
Less than 100 m 58,899 1.028 (1.002; 1.055) 0.04
Less than 150 m 58,899 1.023 (0.995; 1.052) 0.10
Less than 200 m 58,899 0.992 (0.960; 1.025) 0.63
Less than 250 m 58,899 0.996 (0.957; 1.036) 0.82
Less than 300 m 58,874 0.951 (0.904; 1.000) 0.05
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Table C.3. Sensitivity analysis of preterm birth and temporal-varied exposures in California (years 2001-2008)

First month of pregnancy

First trimester of pregnancy

Last month of preghancy

Air pollution indicator Cases IQR  Odds ratio (95% CI) IQR  Odds ratio (95% CI) IQR  Odds ratio (95% CI)
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 356,078 1.590 0.999 (0.993; 1.004) 1.554 1.026 (1.020; 1.033) 1.557 1.019(1.013; 1.024)
OC in PMg;, 356,078 1.131 0.997 (0.992; 1.003) 1.109 1.024 (1.018; 1.030) 1.103 1.017(1.012; 1.022)
ECin PMg, 356,078 0.140 1.032 (1.025; 1.039) 0.137 1.045 (1.037; 1.053) 0.138 1.029 (1.022; 1.036)
SOA in PMg, 356,078 0.067 1.074 (1.067; 1.081) 0.062 1.110(1.101; 1.120) 0.072 1.025 (1.015; 1.034)
Primary PMy5 356,078 9.336 1.011 (1.005; 1.016) 9.081 1.039 (1.032; 1.047) 9.733 1.023 (1.016; 1.029)
OC inPMys 356,078 4.158 0.990 (0.986; 0.995) 4,105 1.020 (1.015; 1.026) 4,071 1.013(1.008; 1.018)
ECin PM,; 356,078 1.356 1.026 (1.019; 1.034) 1.320 1.039(1.031; 1.047) 1.331 1.025(1.018; 1.033)
SOA in PM,5 356,078 0.297 1.069 (1.062; 1.076) 0.305 1.123(1.112;1.134) 0.324 1.038 (1.029; 1.048)
Ammonium in PM, s 356,078 1.380 1.097 (1.089; 1.106) 1.309 1.128(1.118;1.139) 1.370 1.052(1.043; 1.061)
Nitrates in PM,s 356,078 3.573 1.088 (1.080; 1.096) 3.346  1.126 (1.116; 1.136) 3.536 1.053 (1.046; 1.061)
Sulfates in PM 356,078 0.623 1.002 (0.998; 1.006) 0.591 1.002 (0.998; 1.006) 0.639 1.003 (0.999; 1.008)
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 261,653 0.084 1.042 (1.028; 1.056) 0.084 1.082 (1.067; 1.097) 0.086 1.059 (1.046; 1.073)
Onroad diesel PMg 261,653 0.074 1.016 (1.005; 1.027) 0.073 1.055 (1.043; 1.067) 0.075 1.039 (1.028; 1.050)
Commercial meat cooking PMy; 261,653 0.129 1.029 (1.019; 1.040) 0.128 1.055 (1.044; 1.066) 0.128 1.034 (1.024; 1.044)
Wood burning PMg 261,653 0.287 0.982 (0.979; 0.985) 0.293 1.001 (0.997; 1.004) 0.267 1.000 (0.998; 1.003)
Onroad gasoline PM, 5 261,653 0.388 1.034 (1.021; 1.046) 0.388 1.071 (1.058; 1.085) 0.395 1.046 (1.033; 1.058)
Onroad diesel PM; 5 261,653 0.423 1.009 (1.000; 1.018) 0.421 1.045 (1.035; 1.055) 0.428 1.024 (1.015; 1.033)
Commercial meat cooking PM,s 261,653 1.095 1.011(1.003;1.019) 1.092 1.033(1.025; 1.041) 1.090 1.010(1.003;1.017)
Wood burning PM, 5 261,653 1.730 0.984 (0.982; 0.987) 1.764 1.005 (1.001; 1.009) 1.613 1.000 (0.998; 1.003)
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Table C.4. Subgroup analysis of preterm birth and air pollution in California (years 2001-2008), by maternal education

Less than 8th grade

9th grade to high school

Some college

P value for

Air pollution indicator IQR? Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) Cases Odds ratio (95% CI) heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM25 6.51 45,408 1.159 (1.129; 1.190) 186,346 1.154 (1.137; 1.171) 145,877 1.137 (1.120; 1.153) 0.24
EBK O3 10.11 45,446 1.054 (1.034; 1.075) 186,596 1.040 (1.028; 1.053) 146,146 1.056 (1.045; 1.068) 0.16
EBK NO; 11.69 45,287 1.140 (1.106; 1.176) 185,219 1.108 (1.089; 1.128) 145,291 1.103 (1.085; 1.121) 0.17
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.389 42,479 1.074 (1.057; 1.091) 174,079 1.052 (1.043; 1.060) 139,520 1.020 (1.010; 1.030) <0.01
OC in PMoy 0.984 42,479 1.073 (1.057; 1.089) 174,079 1.049 (1.040; 1.057) 139,520 1.017 (1.008; 1.026) <0.01
EC in PMgy 0.131 42,479 1.089 (1.070; 1.108) 174,079 1.071 (1.060; 1.082) 139,520 1.024 (1.013; 1.035) <0.01
SOA in PMg; 0.061 42,479 1.111 (1.085; 1.137) 174,079 1.089 (1.074; 1.103) 139,520 1.092 (1.077; 1.107) 0.33
Primary PM_s 8.358 42,479 1.100 (1.079; 1.122) 174,079 1.074 (1.063; 1.085) 139,520 1.021 (1.011; 1.032) <0.01
OC in PMys 3.718 42,479 1.091 (1.072; 1.111) 174,079 1.066 (1.056; 1.076) 139,520 1.015 (1.005; 1.025) <0.01
ECinPM_s 1.260 42,479 1.086 (1.067; 1.104) 174,079 1.066 (1.055; 1.076) 139,520 1.020 (1.009; 1.031) <0.01
SOA in PMy5 0.243 42,479 1.073 (1.047; 1.100) 174,079 1.059 (1.044; 1.075) 139,520 1.070 (1.054; 1.086) 0.54
Ammonium in PM;s 1.194 42,479 1.096 (1.073; 1.119) 174,079 1.124 (1.110; 1.138) 139,520 1.120 (1.105; 1.136) 0.11
Nitrates in PM 5 2.900 42,479 1.115 (1.092; 1.138) 174,079 1.136 (1.123; 1.149) 139,520 1.121 (1.107; 1.135) 0.17
Sulfates in PMy5 0.502 42,479 1.003 (0.996; 1.010) 174,079 1.000 (0.996; 1.004) 139,520 1.005 (0.999; 1.011) 0.41
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 1 0.083 35,888 1.240 (1.204; 1.277) 143,018 1.109 (1.090; 1.128) 114,144 1.069 (1.051; 1.088) <0.01
Onroad diesel PMg 0.070 35,888 1.167 (1.138; 1.196) 143,018 1.084 (1.068; 1.099) 114,144 1.052 (1.037; 1.068) <0.01
Commercial meat cooking
PMo1 0.124 35,888 1.100 (1.079; 1.122) 143,018 1.064 (1.050; 1.078) 114,144 1.041 (1.026; 1.055) <0.01
Wood burning PMg 1 0.269 35,888 1.010 (0.993; 1.028) 143,018 1.034 (1.025; 1.043) 114,144 1.001 (0.994; 1.009) <0.01
Onroad gasoline PM ;s 0.387 35,888 1.211 (1.179; 1.245) 143,018 1.101 (1.084; 1.119) 114,144 1.055 (1.038; 1.071) <0.01
Onroad diesel PM35 0.110 35,888 1.133 (1.109; 1.158) 143,018 1.077 (1.064; 1.090) 114,144 1.033 (1.020; 1.046) <0.01
Commercial meat cooking
PM2s 1.090 35,888 1.062 (1.043; 1.080) 143,018 1.056 (1.044; 1.068) 114,144 1.010 (1.000; 1.021) <0.01
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Less than 8th grade 9th grade to high school Some college b vale for
Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) Cases Odds ratio (95% Cl) heterogeneity”
Wood burning PM25 1.802 35,888 1.000 (0.980; 1.020) 143,018 1.046 (1.035; 1.056) 114,144 1.004 (0.995; 1.013) <0.01
CALINE4 modeled concentrations
CALINE4 UFP number 6460 42,227 1.002 (0.988; 1.015) 173,560 0.996 (0.988; 1.004) 136,540 0.993 (0.986; 1.000) 0.55
CALINE4 CO 60.10 42,227 1.013 (0.998; 1.027) 173,560 1.003 (0.994; 1.012) 136,540 1.002 (0.994; 1.010) 0.45
CALINE4 NOy 6.06 42,227 1.005 (0.992; 1.018) 173,560 1.009 (1.002; 1.017) 136,540 1.008 (1.000; 1.015) 0.81
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 45,563 0.971 (0.897; 1.050) 188,177 1.012 (0.973; 1.053) 147,211 0.995 (0.948; 1.043) 0.62
150 m buffer 45,563 1.007 (0.968; 1.047) 188,177 1.003 (0.982; 1.025) 147,211 0.995 (0.972; 1.018) 0.82
250 m buffer 45,563 1.001 (0.963; 1.041) 188,177 0.971 (0.952; 0.991) 147,211 0.985 (0.964; 1.007) 0.35
350 m buffer 45,563 0.982 (0.940; 1.025) 188,177 0.975 (0.954; 0.998) 147,211 0.982 (0.960; 1.005) 0.90
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 45,563 0.969 (0.952; 0.986) 188,177 1.001 (0.992; 1.009) 147,211 1.000 (1.000; 1.000) <0.01
150 m buffer 45,563 0.997 (0.994; 1.001) 188,177 1.001 (0.999; 1.002) 147,211 1.000 (1.000; 1.000) 0.23
250 m buffer 45,563 0.999 (0.997; 1.001) 188,177 0.999 (0.999; 1.000) 147,211 1.004 (0.994; 1.014) 0.84
350 m buffer 45,563 0.999 (0.999; 1.000) 188,177 1.000 (0.999; 1.000) 147,211 1.000 (0.998; 1.002) 0.90
Distance to roadways
Less than 50 m 45,589 0.955 (0.935; 0.976) 188,211 1.002 (0.991; 1.013) 147,252 0.994 (0.981; 1.007) <0.01
Less than 100 m 45,589 0.989 (0.970; 1.009) 188,211 1.008 (0.998; 1.018) 147,252 0.997 (0.986; 1.008) 0.16
Less than 150 m 45,589 0.980 (0.960; 1.000) 188,211 0.995 (0.985; 1.006) 147,252 0.999 (0.988; 1.011) 0.25
Less than 200 m 45,589 0.982 (0.960; 1.005) 188,211 0.985 (0.974; 0.997) 147,252 0.991 (0.980; 1.003) 0.69
Less than 250 m 45,589 0.993 (0.967; 1.020) 188,211 0.977 (0.964; 0.990) 147,252 0.984 (0.972; 0.997) 0.51
Less than 300 m 45,589 0.990 (0.960; 1.020) 188,211 0.971 (0.957; 0.985) 147,252 0.986 (0.972; 0.999) 0.28
?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
® Based on chi-square test with 2 degrees of freedom.
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Table C.5. Subgroup analysis of preterm birth and air pollution in California (years 2001-2008), by household income

First quartile Second quartile Third quartile Fourth quartile P Z:tl:reofor

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) geneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM;s 6.51 107,796 1.174 (1.141; 1.207) 97,813 1.120 (1.093; 1.148) 91,452  1.141(1.117; 1.165) 80,570 1.125 (1.097; 1.154) 0.07
EBK O3 11.69 107,678 1.053 (1.030; 1.075) 97,840 1.057 (1.032; 1.083) 91,903  1.070 (1.050; 1.091) 80,767 1.052 (1.030; 1.076) 0.62
EBK NO, 10.11 106,433 1.083 (1.057; 1.109) 96,982 1.083 (1.054; 1.113) 91,631  1.100 (1.077; 1.125) 80,751 1.070 (1.046; 1.095) 0.40
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1.389 98,597 1.029 (1.018; 1.040) 90,206 1.063 (1.047; 1.079) 87,332 1.033(1.018; 1.048) 79,943 1.004 (0.987; 1.021) <0.01
OC in PMg; 0.984 98,597 1.029 (1.019; 1.039) 90,206 1.057 (1.043; 1.072) 87,332 1.029 (1.015; 1.043) 79,943 1.003 (0.987; 1.020) <0.01
EC in PMo1 0.131 98,597 1.062 (1.047; 1.078) 90,206 1.067 (1.049; 1.085) 87,332 1.046 (1.031; 1.062) 79,943 0.996 (0.979; 1.013) <0.01
SOA in PMg4 0.061 98,597 1.088 (1.067; 1.110) 90,206 1.084 (1.059; 1.109) 87,332 1.097 (1.074; 1.120) 79,943 1.076 (1.050; 1.103) 0.70
Primary PM 5 8.358 98,597 1.085 (1.068; 1.101) 90,206 1.073 (1.052; 1.094) 87,332 1.032(1.017; 1.047) 79,943 0.995 (0.979; 1.011) <0.01
OC in PMy5 3.718 98,597 1.062 (1.048; 1.076) 90,206 1.076 (1.058; 1.095) 87,332 1.021 (1.006; 1.036) 79,943 0.992 (0.978; 1.007) <0.01
ECinPM;s 1.260 98,597 1.060 (1.046; 1.075) 90,206 1.060 (1.043; 1.077) 87,332 1.042(1.027; 1.058) 79,943 0.992 (0.976; 1.009) <0.01
SOA in PM3s 0.243 98,597 1.064 (1.042; 1.087) 90,206 1.064 (1.038; 1.090) 87,332  1.065 (1.042; 1.088) 79,943 1.050 (1.022; 1.079) 0.86
Ammonium in PMys 1.194 98,597 1.114 (1.092; 1.135) 90,206 1.111 (1.089; 1.134) 87,332 1.115(1.095; 1.136) 79,943 1.094 (1.067; 1.122) 0.66
Nitrates in PM;s 2.900 98,597 1.153 (1.133; 1.173) 90,206 1.111 (1.090; 1.132) 87,332 1.115 (1.096; 1.134) 79,943 1.098 (1.073; 1.123) <0.01
Sulfates in PM2s 0.502 98,597 0.994 (0.989; 0.998) 90,206 1.013 (1.006; 1.021) 87,332 1.005 (0.996; 1.015) 79,943 0.996 (0.985; 1.008) <0.01
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg1 0.083 81,434 1.109 (1.081; 1.138) 72,914 1.118 (1.087; 1.150) 71,980  1.078 (1.050; 1.106) 66,722 1.023 (0.993; 1.053) <0.01
Onroad diesel PMg 0.070 81,434 1.068 (1.049; 1.086) 72,914 1.087 (1.064; 1.110) 71,980  1.042 (1.021; 1.064) 66,722 1.001 (0.980; 1.024) <0.01
Commercial meat cooking
PMo, 0.124 81,434 1.048 (1.033; 1.062) 72,914 1.051 (1.029; 1.073) 71,980  1.027 (1.007; 1.047) 66,722 0.978 (0.958; 0.998) <0.01
Wood burning PMg 0.269 81,434 1.046 (1.031; 1.062) 72,914 1.039 (1.022; 1.056) 71,980  1.004 (0.986; 1.022) 66,722 1.007 (0.991; 1.024) <0.01
Onroad gasoline PM 5 0.387 81,434 1.112 (1.082; 1.143) 72,914 1.129 (1.095; 1.165) 71,980  1.096 (1.065; 1.128) 66,722 1.040 (1.006; 1.074) <0.01
Onroad diesel PM ;s 0.110 81,434 1.072 (1.050; 1.094) 72,914 1.103 (1.075; 1.132) 71,980  1.066 (1.040; 1.092) 66,722 1.023 (0.996; 1.052) <0.01
Commercial meat cooking
PMys 1.090 81,434 1.053 (1.036; 1.072) 72,914 1.068 (1.040; 1.096) 71,980  1.061 (1.036; 1.087) 66,722 1.002 (0.973; 1.032) 0.01
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P value for

First quartile Second quartile Third quartile Fourth quartile hetero-

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) geneity’
Wood burning PM_s 1.802 81,434 1.034 (1.019; 1.048) 72,914 1.035 (1.020; 1.051) 71,980  1.002 (0.987; 1.017) 66,722 1.004 (0.991; 1.017) <0.01
CALINE4 modeled concentrations
CALINE4 UFP number 6460 100,580 0.991 (0.980; 1.003) 89,756 0.996 (0.984; 1.009) 85,774  0.997 (0.987; 1.007) 76,217 0.990 (0.978; 1.001) 0.76
CALINE4 CO 60.10 100,580 1.004 (0.991; 1.018) 89,756 1.000 (0.986; 1.015) 85,774  1.001 (0.989; 1.013) 76,217 0.992 (0.979; 1.005) 0.61
CALINE4 NO 6.06 100,580 1.004 (0.993; 1.015) 89,756 1.005 (0.993; 1.016) 85,774  1.005 (0.995; 1.015) 76,217 0.997 (0.984; 1.009) 0.75
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 108,974 0.981 (0.927; 1.037) 98,762 1.037 (0.980; 1.097) 92,378  1.007 (0.949; 1.067) 80,837 1.002 (0.937; 1.071) 0.59
150 m buffer 108,974 0.993 (0.962; 1.025) 98,762 1.003 (0.972; 1.034) 92,378  0.998 (0.970; 1.027) 80,837 1.018 (0.987; 1.050) 0.69
250 m buffer 108,974 0.972 (0.942; 1.003) 98,762 0.968 (0.940; 0.997) 92,378  0.976 (0.949; 1.003) 80,837 0.994 (0.966; 1.022) 0.60
350 m buffer 108,974 0.972 (0.938; 1.009) 98,762 0.970 (0.939; 1.002) 92,378  0.964 (0.936; 0.993) 80,837 1.001 (0.971; 1.032) 0.32
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 108,974 0.982 (0.970; 0.994) 98,762 1.006 (0.993; 1.019) 92,378  0.998 (0.986; 1.011) 80,837 0.992 (0.979; 1.006) 0.05
150 m buffer 108,974 0.998 (0.996; 1.001) 98,762 1.000 (0.997; 1.002) 92,378  1.001 (0.998; 1.003) 80,837 0.998 (0.995; 1.001) 0.40
250 m buffer 108,974 0.999 (0.998; 1.001) 98,762 0.999 (0.998; 1.000) 92,378  0.999 (0.998; 1.000) 80,837 0.998 (0.997; 0.999) 0.45
350 m buffer 108,974 1.000 (0.999; 1.000) 98,762 0.999 (0.998; 1.000) 92,378  0.999 (0.998; 1.000) 80,837 0.999 (0.998; 1.000) 0.33
Distance to roadways
Less than 50 m 108,993 0.982 (0.968; 0.997) 98,798 0.998 (0.981; 1.015) 92,386 1.002 (0.986; 1.019) 80,875 1.004 (0.985; 1.023) 0.19
Less than 100 m 108,993 0.997 (0.983; 1.012) 98,798 1.001 (0.985; 1.017) 92,386  1.009 (0.995; 1.024) 80,875 1.003 (0.988; 1.019) 0.71
Less than 150 m 108,993 0.990 (0.974; 1.007) 98,798 0.993 (0.976; 1.010) 92,386 0.992 (0.978; 1.007) 80,875 1.000 (0.985; 1.015) 0.84
Less than 200 m 108,993 0.990 (0.970; 1.009) 98,798 0.987 (0.969; 1.006) 92,386  0.984 (0.969; 1.000) 80,875 0.988 (0.973; 1.003) 0.97
Less than 250 m 108,993 0.988 (0.965; 1.011) 98,798 0.979 (0.958; 1.000) 92,386 0.981 (0.964; 0.998) 80,875 0.980 (0.965; 0.996) 0.95
Less than 300 m 108,993 0.988 (0.960; 1.016) 98,798 0.971 (0.948; 0.995) 92,386  0.975 (0.956; 0.994) 80,875 0.976 (0.959; 0.993) 0.84

®IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.

® Based on chi-square test with 3 degrees of freedom.
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Table C.6. Subgroup analysis of preterm birth and air pollution in California (years 2001-2008), by race/ethnicity

Asian African American Hispanic White non-Hispanic P value for

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases  Odds ratio (95% CI) Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) heterogeneity®
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM2s 6.51 42,453 1.100 (1.070; 1.132) 29,105  1.220 (1.185; 1.256) 205,947 1.169 (1.150; 1.189) 90,847 1.147 (1.129; 1.166) <0.01
EBK O3 11.69 42,580 1.144 (1.118; 1.170) 29,163  1.083 (1.057; 1.110) 206,922 1.074 (1.058; 1.090) 90,345 1.105 (1.087; 1.123) <0.01
EBK NO; 10.11 42,513 0.967 (0.942; 0.993) 29,130  1.197 (1.161; 1.234) 206,087 1.088 (1.070; 1.105) 88,991 1.075 (1.054; 1.096) <0.01
UCD/CIT modeled concentrations at the 4 km X 4 km resolution, by fraction and species
Primary PMg 1 1.389 41,776 0.958 (0.939; 0.978) 28,616 1.069 (1.048; 1.09) 194,647 1.054 (1.044; 1.063) 82,561 1.026 (1.013; 1.039) <0.01
OC in PMg;y 0.984 41,776 0.965 (0.947; 0.984) 28,616  1.063 (1.044; 1.082) 194,647 1.051 (1.043; 1.060) 82,561 1.024 (1.012; 1.036) <0.01
EC in PMgy 0.131 41,776 0.907 (0.889; 0.925) 28,616  1.057 (1.032; 1.083) 194,647 1.078 (1.068; 1.089) 82,561 1.023 (1.008; 1.039) <0.01
SOA in PMg; 0.061 41,776 1.114 (1.086; 1.143) 28,616  1.183(1.151;1.217) 194,647 1.111 (1.095; 1.127) 82,561 1.108 (1.089; 1.127) <0.01
Primary PM_s 8.358 41,776 0.933 (0.915; 0.951) 28,616 1.05 (1.025; 1.075) 194,647 1.080 (1.069; 1.091) 82,561 1.027 (1.013; 1.042) <0.01
OC in PMys 3.718 41,776 0.938 (0.921; 0.955) 28,616  1.050 (1.027; 1.074) 194,647 1.066 (1.056; 1.075) 82,561 1.013 (1.000; 1.027) <0.01
ECinPMgs 1.260 41,776 0.903 (0.886; 0.921) 28,616  1.051 (1.026; 1.077) 194,647 1.075 (1.065; 1.085) 82,561 1.019 (1.003; 1.034) <0.01
SOA in PMy5 0.243 41,776 1.092 (1.063; 1.121) 28,616  1.162 (1.127; 1.198) 194,647 1.083 (1.067; 1.100) 82,561 1.073 (1.053; 1.092) <0.01
Ammonium in PM;s 1.194 41,776 1.130 (1.102; 1.159) 28,616  1.182 (1.151;1.213) 194,647 1.140 (1.124; 1.155) 82,561 1.140 (1.121; 1.159) 0.07
Nitrates in PM 5 2.900 41,776 1.135(1.108; 1.162) 28,616  1.171(1.142;1.201) 194,647 1.152 (1.138; 1.166) 82,561 1.137 (1.120; 1.155) 0.17
Sulfates in PMy5 0.502 41,776 0.99 (0.976; 1.004) 28,616  1.014 (1.002; 1.027) 194,647 1.001 (0.997; 1.006) 82,561 1.001 (0.991; 1.011) 0.08
UCD_P modeled concentrations at the 4 km X 4 km resolution, by fraction and source
Onroad gasoline PMg 1 0.083 34,447 0.908 (0.878; 0.938) 23,754  1.131 (1.089; 1.175) 159,452 1.132 (1.113; 1.152) 68,621 1.085 (1.058; 1.112) <0.01
Onroad diesel PMg 0.070 34,447 0.906 (0.880; 0.933) 23,754  1.110 (1.073; 1.149) 159,452 1.098 (1.083; 1.114) 68,621 1.060 (1.038; 1.084) <0.01
Commercial meat cooking
PMo1 0.124 34,447 0.906 (0.883; 0.929) 23,754  1.095 (1.064; 1.127) 159,452 1.080 (1.066; 1.093) 68,621 1.033 (1.013; 1.054) <0.01
Wood burning PMg 0.269 34,447 1.019 (1.005; 1.034) 23,754  1.000 (0.983; 1.018) 159,452 1.004 (0.994; 1.013) 68,621 1.014 (1.004; 1.025) 0.16
Onroad gasoline PM;s 0.387 34,447 0.889 (0.862; 0.917) 23,754  1.115(1.076; 1.155) 159,452 1.123 (1.106; 1.140) 68,621 1.076 (1.052; 1.101) <0.01
Onroad diesel PM ;5 0.110 34,447 0.907 (0.885; 0.929) 23,754  1.075 (1.044; 1.107) 159,452 1.092 (1.079; 1.105) 68,621 1.042 (1.023; 1.061) <0.01
Commercial meat cooking
PM3s 1.090 34,447 0.919 (0.901; 0.937) 23,754  1.048 (1.023; 1.073) 159,452 1.068 (1.057; 1.079) 68,621 1.011 (0.996; 1.026) <0.01
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Asian African American Hispanic White non-Hispanic

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases  Odds ratio (95% CI) Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) h;e\gIgueenzci)tryb
Wood burning PM;s 1.802 34,447 1.041 (1.024; 1.059) 23,754  1.006 (0.986; 1.027) 159,452 1.016 (1.004; 1.027) 68,621 1.026 (1.014; 1.039) 0.03
CALINE4 modeled concentrations
CALINE4 UFP number 6460 40,005 0.952 (0.94; 0.965) 25,779  0.994 (0.979; 1.009) 191,883 0.994 (0.986; 1.003) 85,922 0.994 (0.984; 1.004) <0.01
CALINE4 CO 60.10 40,005 0.945 (0.931; 0.959) 25,779  1.008 (0.991; 1.025) 191,883  1.003 (0.994; 1.012) 85,922 0.995 (0.984; 1.006) <0.01
CALINE4 NOy 6.06 40,005 0.961 (0.947; 0.975) 25,779  1.009 (0.994; 1.024) 191,883 1.005 (0.998; 1.013) 85,922 1.003 (0.992; 1.013) <0.01
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)

50 m buffer 42,697 0.885 (0.817; 0.959) 29,215  0.917 (0.835; 1.006) 207,725 0.997 (0.959; 1.037) 91,856 1.070 (1.001; 1.144) <0.01
150 m buffer 42,697 0.953 (0.914; 0.993) 29,215  0.941 (0.895; 0.988) 207,725  0.996 (0.977; 1.016) 91,856  1.006 (0.972; 1.040) 0.04
250 m buffer 42,697 0.927 (0.892; 0.963) 29,215  0.960 (0.915; 1.007) 207,725 0.979 (0.960; 0.999) 91,856 0.993 (0.962; 1.024) 0.04
350 m buffer 42,697 0.919 (0.883; 0.956) 29,215  0.963 (0.915; 1.014) 207,725  0.965 (0.943; 0.987) 91,856  0.983 (0.952; 1.015) 0.07
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 42,697 0.969 (0.953; 0.985) 29,215  0.985 (0.966; 1.004) 207,725  0.992 (0.984; 1.001) 91,856  1.027 (1.014; 1.041) <0.01
150 m buffer 42,697 0.994 (0.991; 0.998) 29,215  0.995 (0.991; 0.999) 207,725 0.999 (0.997; 1.001) 91,856 1.002 (1.000; 1.005) <0.01
250 m buffer 42,697 0.996 (0.995; 0.998) 29,215  0.997 (0.996; 0.999) 207,725  0.999 (0.998; 1.000) 91,856  0.999 (0.998; 1.001) 0.01
350 m buffer 42,697 0.998 (0.997; 0.999) 29,215  0.999 (0.998; 1.000) 207,725 0.999 (0.999; 1.000) 91,856 0.999 (0.999; 1.000) 0.01
Distance to roadways

Less than 50 m 42,703 0.951 (0.929; 0.973) 29,216  0.986 (0.961; 1.012) 207,791 0.993 (0.982; 1.004) 91,882 1.031 (1.014; 1.048) <0.01
Less than 100 m 42,703 0.959 (0.94; 0.979) 29,216  0.988 (0.965; 1.012) 207,791  0.998 (0.988; 1.008) 91,882  1.011 (0.997; 1.026) <0.01
Less than 150 m 42,703 0.943 (0.923; 0.963) 29,216  0.992 (0.967; 1.017) 207,791 0.990 (0.979; 1.001) 91,882 1.003 (0.989; 1.017) <0.01
Less than 200 m 42,703 0.936 (0.915; 0.957) 29,216  0.981 (0.955; 1.008) 207,791  0.986 (0.973; 0.999) 91,882  0.988 (0.973; 1.002) <0.01
Less than 250 m 42,703 0.921 (0.899; 0.944) 29,216  0.972 (0.943; 1.002) 207,791 0.979 (0.965; 0.994) 91,882 0.990 (0.975; 1.005) <0.01
Less than 300 m 42,703 0.915 (0.890; 0.940) 29,216  0.959 (0.928; 0.991) 207,791  0.970 (0.953; 0.987) 91,882  0.988 (0.972; 1.004) <0.01

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
® Based on chi-square test with 3 degrees of freedom.
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Table C.7. Subgroup analysis of preterm birth and air pollution in California (years 2001-2008), by chronic hypertension

Chronic hypertension

No chronic hypertension

P value for

Air pollution indicator IQR? Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) heterogeneity”

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

EBK PM25 6.51 3143 1.195 (1.116; 1.279) 374,469 1.172 (1.157; 1.188) 0.59
EBK O3 11.69 3155 1.065 (1.013; 1.119) 375,014 1.075 (1.065; 1.085) 0.72
EBK NO; 10.11 3134 1.391 (1.279; 1.513) 372,644 1.122 (1.104; 1.140) <0.01
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

Primary PMg 1 1.389 2941 1.021 (0.966; 1.081) 353,118 1.041 (1.034; 1.048) 0.51
OC in PMg;y 0.984 2941 1.021 (0.968; 1.078) 353,118 1.038 (1.032; 1.045) 0.55
EC in PMgy 0.131 2941 1.086 (1.019; 1.158) 353,118 1.055 (1.047; 1.064) 0.38
SOA in PMg; 0.061 2941 1.103 (1.030; 1.180) 353,118 1.123 (1.110; 1.137) 0.60
Primary PM_s 8.358 2941 0.998 (0.940; 1.060) 353,118 1.051 (1.043; 1.060) 0.09
OC in PMys 3.718 2941 1.013 (0.957; 1.073) 353,118 1.040 (1.033; 1.048) 0.37
ECinPMgs 1.260 2941 1.078 (1.011; 1.148) 353,118 1.050 (1.042; 1.058) 0.43
SOA in PMy5 0.243 2941 1.038 (0.963; 1.119) 353,118 1.095 (1.082; 1.108) 0.17
Ammonium in PM;s 1.194 2941 1.068 (0.998; 1.143) 353,118 1.150 (1.137; 1.162) 0.04
Nitrates in PM; 5 2.900 2941 1.097 (1.027; 1.172) 353,118 1.157 (1.146; 1.169) 0.12
Sulfates in PMy5 0.502 2941 0.969 (0.929; 1.010) 353,118 1.002 (0.998; 1.006) 0.11
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source

Onroad gasoline PMg 1 0.083 2380 1.273 (1.155; 1.404) 290,653 1.121 (1.105; 1.137) 0.01
Onroad diesel PMg 0.070 2380 1.179 (1.077; 1.290) 290,653 1.088 (1.075; 1.101) 0.08
Commercial meat cooking PM 1 0.124 2380 1.168 (1.074; 1.270) 290,653 1.073 (1.062; 1.085) 0.05
Wood burning PMg 1 0.269 2380 0.969 (0.927; 1.014) 290,653 1.007 (0.999; 1.014) 0.10
Onroad gasoline PM ;s 0.387 2380 1.234 (1.125; 1.355) 290,653 1.105 (1.091; 1.120) 0.02
Onroad diesel PM35 0.110 2380 1.096 (1.013; 1.185) 290,653 1.069 (1.058; 1.080) 0.54
Commercial meat cooking PM s 1.090 2380 1.055 (0.987; 1.128) 290,653 1.043 (1.034; 1.052) 0.74
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Chronic hypertension No chronic hypertension

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% CI) hePte\:z:;ue?;?tryb
Wood burning PM5 1.802 2380 0.948 (0.899; 0.999) 290,653 1.015 (1.006; 1.024) 0.01
CALINE4 modeled concentrations
CALINE4 UFP number 6460 2968 1.034 (0.988; 1.082) 349,340 0.993 (0.987; 0.998) 0.08
CALINE4 CO 60.10 2968 1.051 (0.997; 1.108) 349,340 1.000 (0.993; 1.007) 0.07
CALINE4 NOy 6.06 2968 1.056 (1.006; 1.109) 349,340 1.005 (0.999; 1.011) 0.05
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)

50 m buffer 3183 1.113 (0.821; 1.507) 377,748 0.988 (0.958; 1.018) 0.44
150 m buffer 3183 1.001 (0.864; 1.159) 377,748 0.994 (0.978; 1.009) 0.92
250 m buffer 3183 1.007 (0.875; 1.159) 377,748 0.968 (0.953; 0.983) 0.58
350 m buffer 3183 1.028 (0.886; 1.193) 377,748 0.959 (0.943; 0.975) 0.36
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 3183 1.008 (0.946; 1.075) 377,748 0.99 (0.983; 0.996) 0.57
150 m buffer 3183 1.005 (0.992; 1.019) 377,748 0.998 (0.997; 1.000) 0.28
250 m buffer 3183 1.000 (0.994; 1.005) 377,748 0.998 (0.998; 0.999) 0.61
350 m buffer 3183 1.001 (0.997; 1.004) 377,748 0.999 (0.998; 0.999) 0.31
Distance to roadways

Less than 50 m 3186 1.055 (0.970; 1.148) 377,846 0.988 (0.980; 0.996) 0.13
Less than 100 m 3186 1.100 (1.023; 1.183) 377,846 0.995 (0.988; 1.003) 0.01
Less than 150 m 3186 1.073 (1.000; 1.152) 377,846 0.989 (0.981; 0.997) 0.02
Less than 200 m 3186 1.059 (0.983; 1.141) 377,846 0.981 (0.972; 0.989) 0.04
Less than 250 m 3186 1.063 (0.984; 1.149) 377,846 0.974 (0.965; 0.984) 0.03
Less than 300 m 3186 1.093 (1.007; 1.187) 377,846 0.970 (0.959; 0.980) <0.01

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
PBased on chi-square test with 1 degree of freedom.
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Table C.8. Subgroup analysis of preterm birth and air pollution in California (years 2001-2008), by maternal diabetes

Diabetes No diabetes b value for

Air pollution indicator IQR? Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM25 6.51 14,926 1.106 (1.070; 1.142) 362,686 1.211 (1.195; 1.227) <0.01
EBK O3 10.11 14,948 1.061 (1.034; 1.088) 363,221 1.056 (1.046; 1.066) 0.73
EBK NO; 11.69 14,872 1.127 (1.083; 1.173) 360,906 1.160 (1.143; 1.177) 0.19
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.389 14,122 1.006 (0.982; 1.032) 341,937 1.039 (1.032; 1.046) 0.02
OC in PMgy 0.984 14,122 1.005 (0.981; 1.029) 341,937 1.036 (1.030; 1.043) 0.01
EC in PMgy 0.131 14,122 1.015 (0.987; 1.045) 341,937 1.055 (1.046; 1.063) 0.01
SOA in PMg; 0.061 14,122 1.096 (1.060; 1.133) 341,937 1.119 (1.106; 1.133) 0.24
Primary PM_s 8.358 14,122 1.007 (0.979; 1.036) 341,937 1.050 (1.042; 1.058) 0.01
OC in PMys 3.718 14,122 0.998 (0.971; 1.027) 341,937 1.039 (1.032; 1.047) 0.01
ECinPMgs 1.260 14,122 1.014 (0.986; 1.043) 341,937 1.049 (1.041; 1.057) 0.02
SOA in PMy5 0.243 14,122 1.079 (1.040; 1.120) 341,937 1.088 (1.074; 1.101) 0.71
Ammonium in PM;s 1.194 14,122 1.046 (1.014; 1.079) 341,937 1.150 (1.137; 1.163) <0.01
Nitrates in PM; 5 2.900 14,122 1.056 (1.025; 1.089) 341,937 1.158 (1.147; 1.170) <0.01
Sulfates in PMy5 0.502 14,122 0.997 (0.984; 1.010) 341,937 1.001 (0.997; 1.005) 0.58
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 1 0.083 11,120 1.123 (1.073; 1.177) 281,919 1.113 (1.097; 1.129) 0.70
Onroad diesel PMg 0.070 11,120 1.073 (1.029; 1.119) 281,919 1.081 (1.069; 1.094) 0.73
Commercial meat cooking
PMo1 0.124 11,120 1.030 (0.993; 1.068) 281,919 1.073 (1.062; 1.084) 0.03
Wood burning PMg 1 0.269 11,120 0.999 (0.976; 1.023) 281,919 1.002 (0.995; 1.009) 0.83
Onroad gasoline PM ;s 0.387 11,120 1.101 (1.054; 1.151) 281,919 1.099 (1.085; 1.113) 0.92
Onroad diesel PM35 0.110 11,120 1.035 (0.997; 1.074) 281,919 1.065 (1.054; 1.075) 0.15
Commercial meat cooking
PM2s 1.090 11,120 0.996 (0.966; 1.028) 281,919 1.045 (1.036; 1.054) <0.01
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Diabetes No diabetes

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% ClI) hePte\:z:;ue?;?tryb
Wood burning PM5 1.802 11,120 0.998 (0.972; 1.026) 281,919 1.010 (1.001; 1.019) 0.42
CALINE4 modeled concentrations
CALINE4 UFP number 6460 14,252 1.013 (0.993; 1.034) 338,056 0.996 (0.990; 1.002) 0.11
CALINE4 CO 60.10 14,252 1.006 (0.982; 1.030) 338,056 1.002 (0.995; 1.009) 0.78
CALINE4 NOy 6.06 14,252 1.012 (0.991; 1.034) 338,056 1.007 (1.002; 1.013) 0.66
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)

50 m buffer 15,093 0.996 (0.860; 1.154) 365,838 0.996 (0.967; 1.025) 0.99
150 m buffer 15,093 0.965 (0.901; 1.035) 365,838 1.003 (0.987; 1.018) 0.30
250 m buffer 15,093 0.926 (0.866; 0.991) 365,838 0.983 (0.968; 0.998) 0.09
350 m buffer 15,093 0.932 (0.869; 1.000) 365,838 0.975 (0.959; 0.991) 0.23
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 15,093 0.978 (0.951; 1.007) 365,838 0.992 (0.986; 0.999) 0.35
150 m buffer 15,093 0.998 (0.993; 1.004) 365,838 0.998 (0.997; 1.000) 0.99
250 m buffer 15,093 0.998 (0.996; 1.001) 365,838 0.998 (0.998; 0.999) 0.87
350 m buffer 15,093 0.999 (0.998; 1.000) 365,838 0.999 (0.999; 0.999) 0.91
Distance to roadways

Less than 50 m 15,096 0.969 (0.933; 1.006) 365,936 0.992 (0.984; 1.000) 0.23
Less than 100 m 15,096 0.984 (0.952; 1.017) 365,936 0.995 (0.988; 1.003) 0.52
Less than 150 m 15,096 0.992 (0.960; 1.025) 365,936 0.990 (0.982; 0.998) 0.89
Less than 200 m 15,096 0.964 (0.931; 0.997) 365,936 0.980 (0.971; 0.989) 0.35
Less than 250 m 15,096 0.951 (0.917; 0.985) 365,936 0.975 (0.966; 0.985) 0.18
Less than 300 m 15,096 0.954 (0.918; 0.992) 365,936 0.970 (0.959; 0.980) 0.43

®IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
P Based on chi-square test with 1 degree of freedom.
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Table C.9. Subgroup analysis of preterm birth and air pollution in California (years 2007-2008), by body mass index (BMI)

Air pollution BMI <19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI >35 P value for
indicator IQR? Cases  Qdds ratio (95% CI) Cases Odds ratio (95% Cl)  Cases Odds ratio (95% CI) Cases Odds ratio (95% CI)  Cases Odds ratio (95% CI)  heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM25 5.10 10,584 1.123(1.083; 1.166) 34,380 1.168 (1.145;1.192) 22,201 1.183(1.153;1.213) 11,252 1.154(1.116;1.193) 7381 1.139 (1.095; 1.185) 0.16
EBK O3 10.83 10,597 1.072 (1.037; 1.108) 34,445 1.052 (1.032;1.072) 22,250 1.012 (0.990; 1.036) 11,254 0.980 (0.951; 1.011) 7384 0.989 (0.953; 1.027) <0.01
EBK NO; 8.99 10,552 1.051 (1.012; 1.092) 34,365 1.092 (1.070; 1.114) 22,219 1.126 (1.099; 1.154) 11,234 1.130(1.093;1.167) 7367 1.089 (1.047; 1.134) 0.02
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.460 9977  1.002 (0.972; 1.034) 32,572 1.048 (1.031;1.065) 20,941 1.067 (1.046;1.088) 10,500 1.116 (1.086;1.147) 6877 1.098 (1.062; 1.135) <0.01
OC in PMg;y 1.040 9977  1.003 (0.974; 1.033) 32,572 1.047 (1.031; 1.064) 20,941 1.065 (1.046; 1.085) 10,500 1.112(1.084;1.141) 6877 1.094 (1.06; 1.129) <0.01
EC in PMgy 0.149 9977  0.995 (0.964; 1.027) 32,572 1.032(1.015;1.05) 20,941 1.057(1.034;1.079) 10,500 1.112 (1.08; 1.145) 6877 1.086 (1.047; 1.127) <0.01
SOA in PMg; 0.053 9977  1.088 (1.040; 1.138) 32,572 1.133(1.105;1.163) 20,941 1.103 (1.069; 1.139) 10,500 1.106 (1.061;1.153) 6877 1.084 (1.030; 1.14) 0.37
Primary PM_s 10.412 9977  0.997 (0.965; 1.029) 32,572 1.04(1.022;1.058) 20,941 1.073(1.049;1.098) 10,500 1.136(1.100;1.173) 6877 1.096 (1.052; 1.143) <0.01
OC in PMys 4121 9977  0.993 (0.963; 1.024) 32,572 1.039 (1.022; 1.056) 20,941 1.066 (1.044; 1.089) 10,500 1.137(1.104;1.171) 6877 1.101 (1.060; 1.142) <0.01
ECinPM_s 1.461 9977  0.988 (0.958; 1.018) 32,572 1.023 (1.006; 1.039) 20,941 1.048 (1.027;1.070) 10,500 1.100 (1.070;1.132) 6877 1.071(1.034;1.109) <0.01
SOA in PMy5 0.253 9977  1.022 (0.973; 1.074) 32,572 1.072 (1.043;1.103) 20,941 1.033(0.997;1.070) 10,500 1.039(0.991;1.088) 6877 1.013(0.957;1.073) 0.23
Ammonium in PM;s 1.225 9977  1.176 (1.132; 1.222) 32,572 1194 (1.170;1.219) 20,941 1.176 (1.146;1.206) 10,500 1.142(1.104;1.181) 6877 1.123(1.078;1.169) 0.04
Nitrates in PM 5 2.767 9977  1.192 (1.150; 1.236) 32,572 1.200 (1.178;1.224) 20,941 1.185 (1.157;1.213) 10,500 1.152(1.116;1.188) 6877 1.131 (1.089; 1.175) 0.03
Sulfates in PMy5 0.617 9977  0.977 (0.961; 0.994) 32,572 0.999 (0.991; 1.006) 20,941 1.005 (0.996;1.014) 10,500 1.007 (0.992;1.022) 6877 1.003 (0.988; 1.019) 0.06
CALINE4 modeled concentrations
CALINE4 UFP
number 6233 8975 0.986 (0.960; 1.012) 29,126 1.000 (0.985; 1.014) 18,540 1.035 (1.016; 1.053) 9350 1.015(0.990; 1.040) 6169 1.007 (0.977; 1.038) 0.01
CALINE4 CO 41.53 8975 0.978 (0.938; 1.019) 29,126 1.004 (0.981;1.027) 18,540 1.063 (1.034;1.093) 9350 1.040 (1.000; 1.082) 6169 1.040 (0.992; 1.091) <0.01
CALINE4 NOx 4.37 8975 0.988 (0.953; 1.024) 29,126 1.017 (0.997; 1.038) 18,540 1.055 (1.031; 1.080) 9350 1.026 (0.993;1.060) 6169 1.036 (0.997; 1.077) 0.03
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 10,680 1.076 (0.909; 1.274) 34,716 0.998 (0.910; 1.094) 11,360 1.090 (0.972;1.222) 22,404 0.899 (0.756; 1.070) 7464 0.820 (0.674; 0.998) 0.08
150 m buffer 10,680 0.977 (0.899; 1.061) 34,716 0.988 (0.945; 1.033) 11,360 0.958 (0.905; 1.015) 22,404 1.025(0.948;1.109) 7464 1.029 (0.932;1.136) 0.62
250 m buffer 10,680 0.940 (0.869; 1.016) 34,716 0.982 (0.941;1.024) 11,360 0.981 (0.932;1.032) 22,404 1.023(0.952;1.099) 7464 1.038 (0.946; 1.141) 0.45
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Air pollution BMI <19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI >35 P value for
indicator Cases  Odds ratio (95% CI) Cases Odds ratio (95% Cl)  Cases Odds ratio (95% CI) Cases Odds ratio (95% CI)  Cases Odds ratio (95% CI)  heterogeneity”

350 m buffer 10,680 0.929 (0.855; 1.008) 34,716 0.957 (0.915;1.001) 11,360 1.001 (0.949;1.056) 22,404 1.054 (0.976;1.138) 7464 1.066 (0.967; 1.176) 0.05
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 10,680 1.018 (0.983; 1.055) 34,716 0.980 (0.961;0.999) 11,360 1.018 (0.994;1.043) 22,404 0.976 (0.942;1.011) 7464 0.998 (0.957; 1.040) 0.07
150 m buffer 10,680 0.998 (0.991; 1.005) 34,716 0.995 (0.992; 0.999) 11,360 1.002 (0.997; 1.007) 22,404 1.004 (0.997;1.011) 7464 0.997 (0.989; 1.005) 0.13
250 m buffer 10,680 0.997 (0.994; 1.000) 34,716 0.997 (0.995;0.998) 11,360 1.001 (0.999;1.003) 22,404 1.001 (0.998;1.004) 7464 1.001 (0.998; 1.005) <0.01
350 m buffer 10,680 0.998 (0.996; 0.999) 34,716 0.998 (0.997; 0.999) 11,360 1.000 (0.999; 1.002) 22,404 1.001(0.999;1.003) 7464 1.002 (1.000; 1.004) <0.01
Distance to roadways
Less than 50 m 10,680 1.012 (0.968; 1.059) 34,717 0.970 (0.945; 0.994) 22,406 1.013 (0.982; 1.045) 11,360 0.976 (0.934; 1.02) 7464 0.984 (0.933; 1.038) 0.19
Less than 100 m 10,680 1.019 (0.980; 1.060) 34,717 0.969 (0.948;0.991) 22,406 1.019 (0.992;1.047) 11,360 1.029 (0.990; 1.069) 7464 0.986 (0.941; 1.034) 0.01
Less than 150 m 10,680 1.007 (0.968; 1.047) 34,717 0.970 (0.949; 0.992) 22,406 0.976 (0.950; 1.003) 11,360 1.025(0.986; 1.064) 7464 1.007 (0.961; 1.056) 0.08
Less than 200 m 10,680 0.979 (0.939; 1.019) 34,717 0.959 (0.937;0.981) 22,406 0.971(0.944;0.999) 11,360 1.030(0.990;1.072) 7464 1.000 (0.953; 1.049) 0.03
Less than 250 m 10,680 0.975 (0.933; 1.018) 34,717 0.941 (0.917;0.964) 22,406 0.983 (0.953; 1.013) 11,360 1.014(0.973;1.058) 7464 1.036 (0.984; 1.091) <0.01
Less than 300 m 10,680 0.958 (0.914; 1.003) 34,717 0.938 (0.913;0.963) 22,406 0.987 (0.955; 1.020) 11,360 1.027 (0.982;1.074) 7464 0.984 (0.931; 1.040) 0.01

IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.

® Based on chi-square test with 4 degrees of freedom.
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Table C.10. Sensitivity analysis of preterm birth and air pollution in California (years 2007-2008), by maternal smoking status

Smokers Nonsmokers b value for

Air pollution indicator IQR? Cases Odds ratio (95% CI) Cases QOdds ratio (95% CI) heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM25 5.10 3344 1.323 (1.234; 1.418) 94,512 1.234 (1.214; 1.255) 0.06
EBK O3 10.83 3303 0.956 (0.899; 1.016) 94,687 1.020 (1.007; 1.033) 0.04
EBK NO; 8.99 3228 1.153 (1.062; 1.250) 94,549 1.137 (1.120; 1.154) 0.74
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.460 2809 1.098 (1.048; 1.150) 89,429 1.076 (1.066; 1.087) 0.40
OC in PMgy 1.040 2809 1.087 (1.042; 1.134) 89,429 1.072 (1.062; 1.082) 0.52
EC in PMgy 0.149 2809 1.087 (1.023; 1.155) 89,429 1.064 (1.052; 1.075) 0.49
SOA in PMg; 0.053 2809 1.115 (1.033; 1.205) 89,429 1.114 (1.097; 1.132) 0.98
Primary PM_s 10.412 2809 1.131 (1.069; 1.196) 89,429 1.075 (1.062; 1.088) 0.08
OC in PMys 4121 2809 1.115 (1.060; 1.173) 89,429 1.070 (1.059; 1.082) 0.12
ECinPMgs 1.461 2809 1.083 (1.019; 1.150) 89,429 1.055 (1.044; 1.066) 0.40
SOA in PMy5 0.253 2809 1.043 (0.956; 1.138) 89,429 1.050 (1.032; 1.069) 0.88
Ammonium in PM;s 1.225 2809 1.271 (1.193; 1.355) 89,429 1.189 (1.174; 1.205) 0.04
Nitrates in PM; 5 2.767 2809 1.250 (1.180; 1.325) 89,429 1.189 (1.175; 1.204) 0.10
Sulfates in PMy5 0.617 2809 1.038 (0.994; 1.083) 89,429 1.010 (1.005; 1.015) 0.21
CALINE4 modeled concentrations
CALINE4 UFP number 6.232.93 3047 0.953 (0.905; 1.004) 78,194 1.022 (1.012; 1.031) 0.01
CALINE4 CO 41.53 3047 0.958 (0.885; 1.036) 78,194 1.034 (1.019; 1.049) 0.06
CALINE4 NO 4.37 3047 0.984 (0.924; 1.047) 78,194 1.035 (1.023; 1.048) 0.11
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 3399 1.174 (0.852; 1.616) 95,329 1.002 (0.947; 1.059) 0.34
150 m buffer 3399 0.843 (0.709; 1.002) 95,329 0.996 (0.968; 1.024) 0.06
250 m buffer 3399 0.826 (0.700; 0.975) 95,329 1.002 (0.977; 1.029) 0.02
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Smokers Nonsmokers

Air pollution indicator IQR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% CI) h;e\lfilgueengi)tryh
350 m buffer 3399 0.940 (0.796; 1.111) 95,329 1.000 (0.973; 1.028) 0.48
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 3399 1.000 (0.940; 1.064) 95,329 0.993 (0.981; 1.005) 0.82
150 m buffer 3399 0.986 (0.974; 0.999) 95,329 1.000 (0.997; 1.002) 0.04
250 m buffer 3399 0.992 (0.987; 0.998) 95,329 0.999 (0.998; 1.000) 0.02
350 m buffer 3399 0.995 (0.992; 0.998) 95,329 0.999 (0.999; 1.000) 0.01
Distance to roadways

Less than 50 m 3399 1.027 (0.948; 1.113) 95,329 0.992 (0.977; 1.008) 0.40
Less than 100 m 3399 0.917 (0.853; 0.985) 95,329 1.000 (0.987; 1.014) 0.02
Less than 150 m 3399 0.937 (0.875; 1.004) 95,329 0.993 (0.980; 1.007) 0.11
Less than 200 m 3399 0.959 (0.893; 1.029) 95,329 0.989 (0.976; 1.003) 0.39
Less than 250 m 3399 0.973 (0.904; 1.047) 95,329 0.980 (0.966; 0.995) 0.84
Less than 300 m 3399 1.000 (0.926; 1.079) 95,329 0.981 (0.965; 0.997) 0.63

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts
per billion for gaseous pollutants.
® Based on chi-square test with 1 degree of freedom.
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Table C.11. Sensitivity analysis of preterm birth and air pollution in California (years 2007-2008), by adjustment for smoking and BMI

Air pollution
indicator

Cases

IQR®

Main model®

Main model®, further
adjusted for smoking

Main model®, further
adjusted for BMI

Odds ratio (95% CI)

QOdds ratio (95% CI)

QOdds ratio (95% CI)

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

EBK PM35
EBK O3
EBK NO;

90,821
91,118
91,288

4.69
10.78
8.94

1.177 (1.162; 1.192)
1.034 (1.022; 1.047)
1.121 (1.105; 1.136)

1.180 (1.164; 1.195)
1.032 (1.020; 1.045)
1.126 (1.110; 1.141)

UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

Primary PMo
OC in PMg;
ECin PMgy
SOA in PMg;
Primary PM,5
OC in PMys
ECinPM_s
SOA in PMy5
Ammonium in PMs
Nitrates in PM; 5
Sulfates in PM,s

91,299
91,299
91,299
91,299
91,299
91,299
91,299
91,299
91,299
91,299
91,299

1.459
1.038
0.148
0.053
10.343
4.113
1.448
0.254
1.222
2.747
0.608

1.083 (1.072; 1.094)
1.078 (1.067; 1.088)
1.089 (1.075; 1.102)
1.064 (1.049; 1.079)
1.102 (1.086; 1.117)
1.089 (1.077; 1.102)
1.079 (1.066; 1.092)
0.999 (0.981; 1.018)
1.194 (1.178; 1.210)
1.190 (1.177; 1.203)
1.014 (1.008; 1.020)

1.084 (1.073; 1.095)
1.078 (1.068; 1.089)
1.092 (1.079; 1.106)
1.066 (1.051; 1.081)
1.104 (1.089; 1.120)
1.091 (1.078; 1.103)
1.083 (1.070; 1.096)
1.002 (0.984; 1.021)
1.196 (1.180; 1.212)
1.191 (1.178; 1.204)
1.015 (1.009; 1.021)

1.146 (1.130; 1.162)
1.042 (1.029; 1.056)
1.073 (1.057; 1.088)

1.067 (1.055; 1.079)
1.065 (1.053; 1.076)
1.058 (1.044; 1.072)
1.044 (1.028; 1.060)
1.082 (1.066; 1.099)
1.075 (1.062; 1.088)
1.046 (1.033; 1.059)
0.978 (0.959; 0.997)
1.170 (1.153; 1.187)
1.177 (1.163; 1.191)
1.002 (0.996; 1.009)

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate

mass and elements, and parts per billion for gaseous pollutants.

P Odds ratios were estimated using conditional logistic regression models. Models were adjusted for race/ethnicity, educational

level, and maternal age using categorical variables; median household income at census block-group level was adjusted using

polynomial functions.
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Table C.12. Associations between preterm births and air pollution in California (years 2001-2008), further adjusted for the month of conception®

Air pollution indicator Cases IQR" Odds ratio (95% CI)° P value
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
PM,s 377,631 6.51 1.164 (1.149; 1.179) <0.01
O; 379,274 11.69 1.139 (1.127; 1.151) <0.01
NO, 376,995 10.11 1.103 (1.089; 1.118) <0.01
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg ; 356,078 1.389 1.028 (1.021; 1.035) <0.01
OCinPMy;, 356,078 0.984 1.026 (1.019; 1.032) <0.01
EC in PMg; 356,078 0.131 1.047 (1.039; 1.055) <0.01
SOA in PMg, 356,078 0.061 1.181 (1.167; 1.194) <0.01
Primary PM, 5 356,078 8.358 1.039 (1.031; 1.047) <0.01
OCinPMys 356,078 3.718 1.024 (1.017; 1.032) <0.01
ECin PM,s 356,078 1.260 1.042 (1.034; 1.049) <0.01
SOA in PM;s 356,078 0.243 1.178 (1.163; 1.193) <0.01
Ammonium in PM, 356,078 1.194 1.149 (1.137; 1.162) <0.01
Nitrates in PM, 5 356,078 2.900 1.150 (1.138; 1.161) <0.01
Sulfates in PM, 356,078 0.502 1.003 (0.999; 1.007) 0.10
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 4 261,653 0.083 1.122 (1.106; 1.138) <0.01
Onroad diesel PMy ; 261,653 0.070 1.087 (1.074; 1.099) <0.01
Commercial meat cooking PMg ; 261,653 0.124 1.076 (1.065; 1.087) <0.01
Wood burning PMg 1 261,653 0.269 0.982 (0.975; 0.989) <0.01
Onroad gasoline PM 5 261,653 0.387 1.105 (1.091; 1.119) <0.01
Onroad diesel PM, s 261,653 0.110 1.067 (1.057; 1.077) <0.01
Commercial meat cooking PM, 5 261,653 1.090 1.047 (1.038; 1.056) <0.01
Wood burning PM, 5 261,653 1.802 0.986 (0.978; 0.994) <0.01

#Cases and controls were matched on the year of conception. Odds ratios were estimated using conditional logistic regression models.

Models were adjusted for race/ethnicity, educational level and the month of conception as categorical variables, and for maternal age

and median household income at Census block group level using polynomial functions.

PIQR = interquartile range increase in exposure; units are micrograms per cubic meter for all particulate mass and elements, and parts

per billion for gaseous pollutants
“For estimated pollutant concentration, odds ratios are expressed per IQR.
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Table C.13. Associations between preterm births and sources of air pollution in California (years 2001-2008): multipollutant models for
monitoring station measurements interpolated with empirical Bayesian kriging

Interquartile range

Air pollution increase in exposure Odds ratio

indicator Cases (IQR) (95% CI)? P value
Bipollutant model including both PM, s and O3
PMys 376,406 6.50 1.162 (1.148; 1.176) <0.01
O3 11.69 1.082 (1.071; 1.093) <0.01
Bipollutant model including both PM,s and NO,
PMys 373,972 6.50 1.192 (1.175; 1.210) <0.01
NO, 10.08 0.974 (0.959; 0.989) <0.01
Bipollutant model including both O3 and NO,
O3 376,818 11.69 1.082 (1.070; 1.094) <0.01
NO, 10.08 1.107 (1.092; 1.121) <0.01

40dds ratio per IQR, estimated using conditional logistic regression models. Models were adjusted for race/ethnicity and
educational level using categorical variables, and for maternal age and median household income at census block-group level
using polynomial functions.
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Table C.14. Associations between preterm births and sources and components of air pollution in California (years 2001-2008), multipollutant
models adjusted for total PM, 5 interpolated with empirical Bayesian kriging ®

Measured pollutant
concentrations

PM components and sources Odds ratio per IQR P interpolated by empirical  Odds ratio per IQR® P

modeled by UCD models Cases IQR" (95% CI)° value Bayesian kriging (95% CI) value
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
OC in PMg; 356,078 0.984 0.990 (0.984; 0.997) 0.01 Total PM5 1.219 (1.202; 1.236) <0.01
EC in PMq, 356,078 0.131 0.969 (0.960; 0.977) <0.01 Total PM, 1.237 (1.220; 1.255) <0.01
SOA in PMg, 356,078 0.061 1.028 (1.016; 1.040) <0.01 Total PM,5 1.191 (1.175; 1.207) <0.01
OC inPMs 356,078 3.718 0.978 (0.970; 0.986) <0.01 Total PM,5 1.227 (1.209; 1.244) <0.01
ECinPMys 356,078 1.260 0.967 (0.959; 0.975) <0.01 Total PM, 1.238 (1.220; 1.256) <0.01
SOA in PM;5 356,078 0.243 0.985 (0.973; 0.997) 0.01 Total PM5 1.224 (1.208; 1.241) <0.01
Ammonium in PM,5 356,078 1.194 1.023 (1.009; 1.037) <0.01 Total PM, 5 1.190 (1.168; 1.212) <0.01
Nitrates in PM, 5 356,078 2.900 1.050 (1.036; 1.063) <0.01 Total PM, 1.162 (1.141; 1.184) <0.01
Sulfates in PMy5 356,078 0.502 0.981 (0.977; 0.984) <0.01 Total PM, 1.230 (1.214; 1.246) <0.01
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 261,653 0.083 0.988 (0.972; 1.004) 0.15 Total PM5 1.224 (1.203; 1.246) <0.01
Onroad diesel PMg; 261,653 0.070 0.988 (0.972; 1.004) 0.15 Total PM5 1.235 (1.214; 1.257) <0.01
Commercial meat cooking PMg 4 261,653 0.124 0.974 (0.963; 0.985) <0.01 Total PM, 5 1.237 (1.218; 1.257) <0.01
Wood burning PMg 4 261,653 0.269 1.007 (1.000; 1.014) 0.06 Total PM, 5 1.218 (1.200; 1.236) <0.01
Onroad gasoline PM, s 261,653 0.387 0.986 (0.971; 1.000) 0.06 Total PM5 1.226 (1.205; 1.248) <0.01
Onroad diesel PM, 5 261,653 0.110 0.978 (0.966; 0.989) <0.01 Total PM, 5 1.232 (1.211; 1.253) <0.01
Commercial meat cooking PM, s 261,653 1.090 0.983 (0.974; 0.992) <0.01 Total PM, 5 1.228 (1.208; 1.248) <0.01
Wood burning PM, s 261,653 1.802 1.013 (1.005; 1.022) <0.01 Total PM, 1.219 (1.200; 1.237) <0.01

40dds ratios were estimated using conditional logistic regression models. Models were adjusted for race/ethnicity, educational level, and the month of conception as categorical

variables; for maternal age and median household income at census block-group level using polynomial functions; and for total PM2.5 interpolated with empirical Bayesian
kriging as a linear term. Cases and controls were matched on the year of conception.

P|QR = interquartile range increase in exposure; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants. For total
PM, 5 concentrations interpolated by empirical Bayesian kriging, the IQR value is 6.51 micrograms per cubic meter.
°For estimated pollutant concentration, odds ratios are expressed per IQR.
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Appendix D. Sensitivity and Subgroup Analyses for Preeclampsia

Note for all tables below:

For preeclampsia analyses, odds ratios were estimated using generalized additive mixed
models with random effects per hospital. Models were adjusted for race/ethnicity and
educational level using categorical variables, and for maternal age and median household
income at census block-group level using smoothing splines.

Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants.

For estimated pollutant concentrations, odds ratios are expressed per interquartile range
exposure.
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Table D.1. Sensitivity analysis of preeclampsia and CALINE4 modeled concentrations of
pollutants in California (years 2001-2008), by geocoding accuracy

Air pollution Odds ratio

indicator Cases IQR? (95% CI) P value
All geocoding accuracies
PMo 71,522 6372 0.979 (0.968; 0.990) <0.01
Cco 71,522 60.28 0.971 (0.938; 1.006) 0.11
NO, 71,522 6.05 0.983 (0.957; 1.010) 0.22
Parcel matching
PMo 38,078 6657 0.974 (0.950; 0.997) 0.03
Cco 38,078 66.24 0.955 (0.914; 0.997) 0.04
NO, 38,078 6.59 0.968 (0.935; 1.001) 0.06
Exact parcel centroid matching
PMo 7675 7106 0.991 (0.948; 1.036) 0.69
Cco 7675 67.72 0.975 (0.890; 1.068) 0.59
NO, 7675 7.09 0.988 (0.918; 1.065) 0.76

®IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass

and elements, and parts per billion for gaseous pollutants.
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Table D.2. Sensitivity analysis of preeclampsia and traffic index variables in California (years
2001-2008), by geocoding accuracy

Air pollution indicator Cases Odds ratio (95% CI) P value

Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of
different sizes)

All geocoding accuracies

50 m buffer 75,196 1.005 (0.934; 1.081) 0.89
150 m buffer 75,196 1.006 (0.966; 1.048) 0.76
250 m buffer 75,196 1.005 (0.966; 1.046) 0.80
350 m buffer 75,196 1.000 (0.958; 1.043) 0.99
Parcel matching
50 m buffer 40,748 1.136 (1.022; 1.262) 0.02
150 m buffer 40,748 1.040 (0.989; 1.092) 0.12
250 m buffer 40,748 1.039 (0.985; 1.095) 0.16
350 m buffer 40,748 1.029 (0.975; 1.086) 0.30
Exact parcel centroid matching
50 m buffer 8659 1.069 (0.990; 1.155) 0.09
150 m buffer 8659 1.148 (1.059; 1.244) <0.01
250 m buffer 8659 1.161 (1.062; 1.270) 0.00
350 m buffer 8659 1.150 (1.042; 1.270) 0.01

Road length (odds ratios per 100 m of road length, within buffers of different sizes)
All geocoding accuracies

50 m buffer 75,196 0.998 (0.984; 1.013) 0.83
150 m buffer 75,196 1.000 (0.997; 1.003) 0.89
250 m buffer 75,196 0.999 (0.998; 1.001) 0.54
350 m buffer 75,196 1.000 (0.999; 1.001) 0.46
Parcel matching
50 m buffer 40,748 1.006 (0.978; 1.035) 0.67
150 m buffer 40,748 1.001 (0.996; 1.007) 0.60
250 m buffer 40,748 1.000 (0.997; 1.002) 0.87
350 m buffer 40,748 1.000 (0.998; 1.001) 0.56
Exact parcel centroid matching
50 m buffer 8659 1.051 (0.987; 1.120) 0.12
150 m buffer 8659 1.004 (0.996; 1.012) 0.36
250 m buffer 8659 1.003 (0.999; 1.007) 0.11
350 m buffer 8659 1.002 (1.000; 1.004) 0.05

Distance to roadways
All geocoding accuracies

Less than 50 m 79,597 0.987 (0.965; 1.009) 0.23
Less than 100 m 79,597 1.005 (0.986; 1.024) 0.62
Less than 150 m 79,597 1.017 (0.998; 1.037) 0.08
Less than 200 m 79,597 1.002 (0.983; 1.022) 0.81
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Air pollution indicator Cases Odds ratio (95% CI) P value
Less than 250 m 79,597 0.992 (0.971; 1.014) 0.48
Less than 300 m 79,597 1.003 (0.979; 1.027) 0.82

Parcel matching
Less than 50 m 43,201 0.988 (0.958; 1.019) 0.45
Less than 100 m 43,201 1.009 (0.983; 1.035) 0.51
Less than 150 m 43,201 1.024 (0.997; 1.051) 0.08
Less than 200 m 43,201 1.016 (0.990; 1.043) 0.22
Less than 250 m 43,201 1.009 (0.982; 1.036) 0.53
Less than 300 m 43,201 1.013 (0.983; 1.044) 0.41

Exact parcel centroid matching
Less than 50 m 9233 1.039 (0.983; 1.098) 0.18
Less than 100 m 9233 1.056 (1.001; 1.115) 0.05
Less than 150 m 9233 1.069 (1.007; 1.135) 0.03
Less than 200 m 9233 1.064 (1.002; 1.128) 0.04
Less than 250 m 9233 No convergence NA®
Less than 300 m 9233 No convergence NA

a .
NA = no available results.
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Table D.3. Sensitivity analysis of preeclampsia and temporal-varied exposures in California (years 2001-2008), by trimester of pregnancy

Air pollution indicator IQR?

Cases

First trimester

Second trimester

Third trimester

Odds ratio (95% CI)

Odds ratio (95% CI)

Odds ratio (95% CI)

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

EBK PM;s 6.49
EBK O3 10.94
EBK NO; 10.19

74,011
73,914
73,113

0.978 (0.912; 1.048)
1.062 (1.036; 1.090)
0.915 (0.851; 0.985)

UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

68,551
68,551
68,551
68,551
68,551
68,551
68,551
68,551
68,551
68,551
68,551

0.943 (0.920; 0.967)
0.946 (0.924; 0.968)
0.917 (0.883; 0.952)
1.033 (1.005; 1.062)
0.949 (0.922; 0.976)
0.949 (0.927; 0.972)
0.915 (0.881; 0.951)
1.037 (1.014; 1.061)
1.004 (0.976; 1.033)
0.990 (0.966; 1.015)
1.000 (0.972; 1.028)

UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source

Primary PMg 1.366
OC in PMg; 0.966
EC in PMg1 0.131
SOA in PMg4 0.060
Primary PM 5 8.303
OC in PMy5 3.663
ECinPM;s 1.259
SOA in PM3s 0.229
Ammonium in PMs 1.193
Nitrates in PMys 2.927
Sulfates in PMs 0.530
Onroad gasoline PMo; 0.082
Onroad diesel PMg1 0.070
Commercial meat cooking PMo 0.123
Wood burning PMg 0.264
Onroad gasoline PM 5 0.383
Onroad diesel PM.s 0.398
Commercial meat cooking PM 5 1.090
Wood burning PM 5 1.759

51,058
51,058
51,058
51,058
51,058
51,058
51,058
51,058

0.944 (0.898; 0.992)
0.969 (0.928; 1.012)
0.969 (0.942; 0.997)
0.978 (0.967; 0.988)
0.933 (0.881; 0.988)
0.952 (0.905; 1.001)
0.956 (0.921; 0.992)
0.976 (0.966; 0.987)

1.033 (0.963; 1.107)
0.949 (0.924; 0.975)
1.031 (0.963; 1.103)

1.001 (0.980; 1.022)
1.001 (0.982; 1.021)
0.982 (0.952; 1.013)
0.990 (0.958; 1.024)
1.000 (0.970; 1.030)
1.004 (0.984; 1.024)
0.981 (0.951; 1.012)
0.990 (0.967; 1.013)
1.052 (1.015; 1.091)
1.039 (1.003; 1.076)
0.952 (0.917; 0.988)

0.999 (0.961; 1.04)
1.014 (0.977; 1.052)
1.004 (0.976; 1.033)
1.005 (0.996; 1.013)
0.993 (0.950; 1.038)
1.000 (0.959; 1.044)
0.996 (0.961; 1.032)
1.003 (0.994; 1.011)
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0.976 (0.912; 1.045)
0.936 (0.912; 0.961)
1.026 (0.959; 1.097)

1.021 (0.994; 1.047)
1.023 (0.998; 1.049)
0.982 (0.949; 1.015)
0.940 (0.908; 0.973)
1.003 (0.968; 1.039)
1.024 (0.998; 1.050)
0.981 (0.949; 1.014)
0.940 (0.916; 0.964)
1.025 (0.985; 1.066)
1.026 (0.988; 1.065)
0.929 (0.891; 0.968)

0.980 (0.937; 1.025)
1.010 (0.970; 1.052)
0.999 (0.969; 1.030)
1.023 (1.013; 1.034)
0.978 (0.930; 1.029)
1.004 (0.959; 1.052)
0.995 (0.958; 1.034)
1.021 (1.011; 1.032)
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First trimester Second trimester Third trimester

Air pollution indicator IQR? Cases Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI)

CALINE4 modeled concentrations

CALINE4 UFP number 6372 71,522 0.975 (0.964; 0.985) 0.986 (0.970; 1.003) 0.984 (0.974; 0.995)
CALINE4 CO 60.28 71,522 0.969 (0.937; 1.002) 0.979 (0.947; 1.013) 0.973 (0.942; 1.006)
CALINE4 NOy 6.05 71,522 0.976 (0.952; 1.001) 0.990 (0.965; 1.015) 0.99 (0.966; 1.015)

Spatial regression models (in Los Angeles County only)

NO, 11.07 17,675 0.891 (0.841; 0.943) 0.924 (0.874; 0.977) 0.921 (0.869; 0.976)

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion
for gaseous pollutants.
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Table D.4. Subgroup analysis of preeclampsia and air pollution in California (years 2001-2008), by maternal education

Less than 8th grade 9th grade to high school Some college P value for

Air pollution indicator IQR? Cases Odds ratio (95% ClI) Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM3s 6.49 5933 0.973 (0.831; 1.138) 33,222 0.915 (0.817; 1.024) 34,856 1.017 (0.919; 1.125) 0.39
EBK O3 10.94 5933 0.862 (0.777; 0.958) 33,143 0.915 (0.862; 0.973) 34,838 0.972 (0.923; 1.024) 0.09
EBK NO;, 10.19 5904 0.936 (0.787; 1.113) 32,716 0.875 (0.759; 1.009) 34,493 0.932 (0.823; 1.055) 0.77
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMo 1.366 5535 0.92 (0.837; 1.013) 30,306 0.963 (0.928; 0.998) 32,710 0.960 (0.924; 0.997) 0.69
OC in PMo1 0.966 5535 0.924 (0.844; 1.011) 30,306 0.968 (0.935; 1.002) 32,710 0.963 (0.929; 0.998) 0.63
EC in PMg, 0.131 5535 0.902 (0.805; 1.010) 30,306 0.923 (0.875; 0.974) 32,710 0.930 (0.884; 0.978) 0.89
SOA in PMgy 0.060 5535 No convergence 30,306 0.950 (0.871; 1.036) 32,710 0.973 (0.890; 1.064) NA
Primary PM, s 8.303 5535 0.957 (0.874; 1.047) 30,306 0.967 (0.928; 1.007) 32,710 0.979 (0.943; 1.016) 0.96
OC in PM;s 3.663 5535 0.899 (0.802; 1.008) 30,306 0.922 (0.873; 0.974) 32,710 0.928 (0.882; 0.976) 0.86
ECinPM;s 1.259 5535 0.965 (0.881; 1.058) 30,306 0.959 (0.914; 1.006) 32,710 0.967 (0.931; 1.004) 0.88
SOA in PM;s 0.229 5535 0.983 (0.905; 1.067) 30,306 0.969 (0.907; 1.035) 32,710 0.980 (0.920; 1.044) 0.96
Ammonium in PM;s 1.193 5535 1.046 (0.945; 1.157) 30,306 1.011 (0.943; 1.084) 32,710 1.064 (0.993; 1.139) 0.59
Nitrates in PM2s 2.927 5535 1.033 (0.932; 1.145) 30,306 0.987 (0.921; 1.058) 32,710 1.049 (0.982; 1.120) 0.45
Sulfates in PM;s 0.530 5535 0.966 (0.890; 1.048) 30,306 0.928 (0.882; 0.975) 32,710 0.960 (0.923; 0.998) 0.53
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 0.082 4357 No convergence 22,596 No convergence 24,105 0.918 (0.875; 0.964) NA
Onroad diesel PMg 0.070 4357 No convergence 22,596 No convergence 24,105 No convergence NA
Commercial meat cooking
PMo, 0.123 4357 No convergence 22,596 0.955 (0.903; 1.010) 24,105 0.945 (0.886; 1.008) NA
Wood burning PMg 1 0.264 4357 1.047 (0.988; 1.110) 22,596 1.005 (0.982; 1.030) 24,105 1.016 (0.989; 1.043) 0.43
Onroad gasoline PM 5 0.383 4357 0.858 (0.740; 0.996) 22,596 0.914 (0.855; 0.977) 24,105 0.962 (0.894; 1.035) 0.33
Onroad diesel PM35 0.398 4357 0.899 (0.805; 1.003) 22,596 0.972 (0.921; 1.026) 24,105 0.997 (0.939; 1.059) 0.27
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Less than 8th grade 9th grade to high school Some college P value for

Air pollution indicator IQR? Cases Odds ratio (95% ClI) Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) heterogeneity”
Commercial meat cooking
PM;s 1.090 4357 1.072 (1.001; 1.148) 22,596 1.014 (0.987; 1.043) 24,105 1.028 (0.997; 1.060) 0.60
Wood burning PM ;s 1.759 4357 0.921 (0.841; 1.009) 22,596 0.967 (0.926; 1.011) 24,105 0.969 (0.924; 1.015) 0.33
CALINE4 modeled concentrations
CALINE4 UFP number 7106 5711 0.965 (0.916; 1.017) 32,124 0.973 (0.949; 0.998) 33,687 0.968 (0.942; 0.994) 0.94
CALINE4 CO 67.72 5711 0.972 (0.907; 1.041) 32,124 0.959 (0.919; 1.002) 33,687 0.961 (0.921; 1.003) 0.95
CALINE4 NOy 7.09 5711 0.967 (0.908; 1.029) 32,124 0.972 (0.939; 1.007) 33,687 0.975 (0.940; 1.012) 0.97
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 5972 1.079 (0.867; 1.342) 33,817 0.994 (0.886; 1.114) 35,407 1.043 (0.942; 1.154) 0.74
150 m buffer 5972 0.959 (0.855; 1.075) 33,817 0.984 (0.927; 1.044) 35,407 1.036 (0.981; 1.094) 0.31
250 m buffer 5972 0.980 (0.862; 1.114) 33,817 0.996 (0.942; 1.052) 35,407 1.016 (0.961; 1.075) 0.81
350 m buffer 5972 0.965 (0.843; 1.104) 33,817 0.989 (0.933; 1.049) 35,407 0.998 (0.942; 1.058) 0.90
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 5972 0.991 (0.940; 1.045) 33,817 0.995 (0.974; 1.017) 35,407 1.012 (0.991; 1.034) 0.51
150 m buffer 5972 No convergence 33,817 0.998 (0.993; 1.002) 35,407 1.003 (0.999; 1.008) NA
250 m buffer 5972 No convergence 33,817 0.999 (0.997; 1.001) 35,407 1.000 (0.998; 1.003) NA
350 m buffer 5972 0.998 (0.996; 1.000) 33,817 0.999 (0.998; 1.001) 35,407 1.000 (0.999; 1.001) 0.39
Distance to roadways
Less than 50 m 5976 0.998 (0.934; 1.065) 33,822 0.976 (0.948; 1.004) 35,412 1.014 (0.985; 1.043) 0.18
Less than 100 m 5976 0.997 (0.944; 1.052) 33,822 0.982 (0.956; 1.007) 35,412 1.023 (0.999; 1.049) 0.07
Less than 150 m 5976 No convergence 33,822 No convergence 35,412 1.047 (1.020; 1.075) NA
Less than 200 m 5976 0.988 (0.929; 1.052) 33,822 1.003 (0.974; 1.032) 35,412 1.019 (0.988; 1.05) 0.61
Less than 250 m 5976 0.984 (0.916; 1.058) 33,822 0.984 (0.953; 1.017) 35,412 1.014 (0.984; 1.045) 0.37
Less than 300 m 5976 0.977 (0.898; 1.064) 33,822 0.999 (0.964; 1.035) 35,412 1.013 (0.981; 1.046) 0.67

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
® Based on chi-square test with 2 degrees of freedom. NA = no available results; heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table D.5. Subgroup analysis of preeclampsia and air pollution in California (years 2001-2008), by household income

Air pollution First quartile Second quartile Third quartile Fourth quartile P r\]/:tI:reofor
indicator IQR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) geneity®

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM;s 6.49 16,985 0.886 (0.782; 1.004) 19,250 0.952 (0.847; 1.07) 19,781 0.982 (0.880; 1.096) 17,995 1.009 (0.904; 1.126) 0.46
EBK O3 10.94 16,864 0.920 (0.856; 0.989) 19,159 0.925 (0.870; 0.984) 19,856  0.915 (0.859; 0.975) 18,035 0.983 (0.918; 1.054) 0.42
EBK NO; 10.19 16,485 0.821 (0.704; 0.958) 18,848 0.888 (0.776; 1.016) 19,752 0.950 (0.825; 1.094) 18,028 0.952 (0.832; 1.090) 0.46
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.366 14,951 0.969 (0.931; 1.009) 17,163 0.932 (0.883; 0.984) 18,646  0.959 (0.907; 1.015) 17,791 0.939 (0.898; 0.983) 0.63
OC in PMg, 0.966 14,951 0.975 (0.937; 1.013) 17,163 0.940 (0.893; 0.990) 18,646 0.963 (0.912; 1.017) 17,791 0.942 (0.903; 0.983) 0.60
EC in PMg, 0.131 14,951 0.907 (0.840; 0.979) 17,163 0.878 (0.821; 0.939) 18,646 0.930 (0.873; 0.990) 17,791 0.912 (0.862; 0.965) 0.67
SOA in PMg, 0.060 14,951 No convergence 17,163 0.954 (0.879; 1.037) 18,646  0.950 (0.870; 1.037) 17,791 0.967 (0.872; 1.072) NA
Primary PM 5 8.303 14,951 0.977 (0.927; 1.030) 17,163 0.940 (0.889; 0.993) 18,646 0.972 (0.923; 1.024) 17,791 0.930 (0.889; 0.972) 0.41
OC in PMy5 3.663 14,951 0.977 (0.929; 1.027) 17,163 0.957 (0.907; 1.010) 18,646 0.969 (0.919; 1.021) 17,791 0.947 (0.909; 0.987) 0.81
ECinPM;s 1.259 14,951 0.909 (0.840; 0.984) 17,163 0.875 (0.817; 0.936) 18,646  0.934 (0.877; 0.995) 17,791 0.907 (0.856; 0.961) 0.58
SOA in PM3s 0.229 14,951 0.965 (0.897; 1.039) 17,163 0.976 (0.918; 1.039) 18,646 0.968 (0.905; 1.034) 17,791 0.968 (0.897; 1.045) 0.99
Ammonium in PM5 1.193 14,951 1.059 (0.987; 1.137) 17,163 1.011 (0.935; 1.092) 18,646 1.019 (0.947; 1.096) 17,791 1.009 (0.921; 1.105) 0.78
Nitrates in PMys 2.927 14,951 1.027 (0.949; 1.112) 17,163 0.988 (0.915; 1.066) 18,646  0.988 (0.922; 1.058) 17,791 1.037 (0.956; 1.124) 0.73
Sulfates in PM 5 0.530 14,951 0.972 (0.932; 1.014) 17,163 0.942 (0.893; 0.994) 18,646 0.963 (0.917; 1.012) 17,791 0.923 (0.878; 0.970) 0.42
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg; 0.082 11,181 0.861 (0.777; 0.953) 12,702 0.879 (0.794; 0.974) 13,848 No convergence 13,327 0.918 (0.851; 0.990) NA
Onroad diesel PMg 0.070 11,181 No convergence 12,702 No convergence 13,848 No convergence 13,327 No convergence NA
Commercial meat
cooking PMg; 0.123 11,181 0.942 (0.889; 0.997) 12,702 0.903 (0.826; 0.988) 13,848 0.94 (0.869; 1.017) 13,327 No convergence NA
Wood burning PMg 0.264 11,181 0.997 (0.961; 1.034) 12,702 1.022 (0.989; 1.057) 13,848 No convergence 13,327 0.993 (0.968; 1.018) NA
Onroad gasoline PM 5 0.383 11,181 0.879 (0.803; 0.963) 12,702 0.894 (0.815; 0.981) 13,848 0.94 (0.857; 1.031) 13,327 0.952 (0.881; 1.029) 0.52
Onroad diesel PM s 0.398 11,181 0.923 (0.856; 0.995) 12,702 No convergence 13,848  0.977 (0.908; 1.052) 13,327 0.979 (0.919; 1.043) NA
Commercial meat
cooking PM s 1.090 11,181 1.006 (0.963; 1.051) 12,702 1.033 (0.993; 1.074) 13,848 1.047 (1.006; 1.090) 13,327 1.007 (0.976; 1.038) 0.19
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P value for

Air pollution First quartile Second quartile Third quartile Fourth quartile hetero-
indicator IQR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) Cases Odds ratio (95% CI) Cases Odds ratio (95% ClI) geneity”

Wood burning PM_s 1.759 11,181 0.954 (0.912; 0.999) 12,702 0.937 (0.872; 1.006) 13,848  0.969 (0.91; 1.032) 13,327 0.900 (0.861; 0.941) 0.38
CALINE4 modeled concentrations
CALINE4 UFP number 7106 16,689 0.962 (0.924; 1.001) 18,348 No convergence 19,101 No convergence 17,384 0.969 (0.933; 1.006) NA
CALINE4 CO 67.72 16,689 No convergence 18,348 1.000 (0.999; 1) 19,101 No convergence 17,384 No convergence NA
CALINE4 NOy 7.09 16,689 No convergence 18,348 0.998 (0.993; 1.003) 19,101 No convergence 17,384 No convergence NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 17,469 0.925 (0.785; 1.089) 19,596 0.994 (0.875; 1.129) 20,055  1.129 (0.997; 1.278) 18,076 1.024 (0.884; 1.186) 0.26
150 m buffer 17,469 0.947 (0.860; 1.042) 19,596 1.005 (0.930; 1.087) 20,055 1.032 (0.969; 1.099) 18,076 1.028 (0.950; 1.111) 0.49
250 m buffer 17,469 0.998 (0.924; 1.078) 19,596 0.985 (0.924; 1.051) 20,055 1.032 (0.972; 1.096) 18,076 1.015 (0.944; 1.091) 0.76
350 m buffer 17,469 1.017 (0.927; 1.115) 19,596 0.982 (0.916; 1.053) 20,055  1.027 (0.958; 1.101) 18,076 0.982 (0.912; 1.058) 0.76
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 17,469 0.977 (0.948; 1.006) 19,596 1.002 (0.976; 1.030) 20,055 1.012 (0.982; 1.044) 18,076 1.012 (0.983; 1.042) 0.30
150 m buffer 17,469 0.994 (0.988; 1.000) 19,596 0.999 (0.994; 1.005) 20,055  1.003 (0.997; 1.008) 18,076 1.005 (0.999; 1.010) 0.06
250 m buffer 17,469 0.998 (0.995; 1.001) 19,596 0.999 (0.996; 1.001) 20,055 1.001 (0.999; 1.004) 18,076 1.000 (0.998; 1.003) 0.20
350 m buffer 17,469 0.999 (0.997; 1.001) 19,596 0.999 (0.997; 1.001) 20,055 1.001 (1.000; 1.003) 18,076 0.999 (0.998; 1.001) 0.25
Distance to roadways
Less than 50 m 17,471 0.972 (0.933; 1.013) 19,601 0.999 (0.964; 1.036) 20,058 1.000 (0.963; 1.039) 18,080 No convergence NA
Less than 100 m 17,471 0.978 (0.941; 1.017) 19,601 1.001 (0.968; 1.034) 20,058 1.003 (0.972; 1.036) 18,080 1.038 (1.004; 1.072) 0.13
Less than 150 m 17,471 1.007 (0.968; 1.047) 19,601 1.013 (0.981; 1.045) 20,058  1.027 (0.992; 1.063) 18,080 1.033 (1.001; 1.066) 0.71
Less than 200 m 17,471 0.982 (0.937; 1.030) 19,601 No convergence 20,058 1.03 (0.994; 1.066) 18,080 1.015 (0.982; 1.048) NA
Less than 250 m 17,471 0.983 (0.933; 1.035) 19,601 No convergence 20,058 1.028 (0.988; 1.07) 18,080 0.993 (0.960; 1.027) NA
Less than 300 m 17,471 0.982 (0.924; 1.045) 19,601 No convergence 20,058  1.042 (0.995; 1.092) 18,080 0.996 (0.959; 1.035) NA

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
® Based on chi-square test with 3 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table D.6. Subgroup analysis of preeclampsia and air pollution in California (years 2001-2008) by race/ethnicity

Air pollution Asian African American Hispanic White non-Hispanic b value for
indicator IQR? Cases Odds ratio (95% CI) Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) Cases Odds ratio (95% CI) heterogeneity”

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM25 6.49 6230 1.003 (0.888; 1.133) 5801 0.917 (0.797; 1.056) 34,513 0.971 (0.861; 1.094) 25,212 0.928 (0.839; 1.026) 0.72
EBK O3 10.94 6263 0.966 (0.891; 1.048) 5814 0.977 (0.894; 1.068) 34,700 0.904 (0.846; 0.966) 24,922 0.955 (0.904; 1.009) 0.45
EBK NO; 10.19 6259 0.942 (0.811; 1.093) 5800 0.882 (0.741; 1.050) 34,520 0.911 (0.790; 1.050) 24,359 0.887 (0.775; 1.015) 0.93
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.366 6114 0.875 (0.813; 0.942) 5704 0.908 (0.852; 0.967) 32,628 0.990 (0.948; 1.035) 22,129 0.954 (0.917; 0.993) 0.02
OC in PMg; 0.966 6114 0.882 (0.822; 0.947) 5704 0.922 (0.870; 0.977) 32,628 0.995 (0.954; 1.037) 22,129 0.957 (0.921; 0.994) 0.02
ECin PMgy 0.131 6114 0.843 (0.780; 0.911) 5704 0.848 (0.781; 0.922) 32,628 0.948 (0.894; 1.006) 22,129 0.942 (0.894; 0.993) 0.02
SOA in PMg; 0.060 6114 0.990 (0.881; 1.111) 5704 0.913 (0.802; 1.039) 32,628 0.968 (0.891; 1.052) 22,129 0.943 (0.860; 1.035) 0.80
Primary PM_s 8.303 6114 0.889 (0.835; 0.947) 5704 0.906 (0.844; 0.973) 32,628 0.996 (0.947; 1.047) 22,129 0.954 (0.913; 0.995) 0.03
OC in PMys 3.663 6114 0.887 (0.832; 0.945) 5704 0.936 (0.877; 0.999) 32,628 1.002 (0.957; 1.051) 22,129 0.971 (0.933; 1.011) 0.02
ECinPMgs 1.259 6114 0.849 (0.785; 0.918) 5704 0.846 (0.777; 0.921) 32,628 0.947 (0.891; 1.005) 22,129 0.941 (0.892; 0.993) 0.03
SOA in PMy5 0.229 6114 0.989 (0.901; 1.086) 5704 0.941 (0.851; 1.040) 32,628 0.986 (0.926; 1.050) 22,129 0.949 (0.889; 1.014) 0.76
Ammonium in PM;s 1.193 6114 1.063 (0.954; 1.184) 5704 0.901 (0.801; 1.012) 32,628 1.074 (1.007; 1.145) 22,129 1.007 (0.937; 1.083) 0.06
Nitrates in PM;5s 2.927 6114 1.035 (0.935; 1.147) 5704 0.901 (0.802; 1.013) 32,628 1.034 (0.968; 1.104) 22,129 1.013 (0.946; 1.084) 0.23
Sulfates in PMy5 0.530 6114 0.982 (0.931; 1.037) 5704 0.930 (0.882; 0.981) 32,628 0.948 (0.898; 1.001) 22,129 0.929 (0.887; 0.973) 0.41
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 1 0.082 4509 0.876 (0.79; 0.973) 4313 0.867 (0.767; 0.979) 24,113 0.894 (0.812; 0.985) 16,774 0.961 (0.880; 1.050) 0.44
Onroad diesel PMg 0.070 4509 0.914 (0.817; 1.023) 4313 0.904 (0.805; 1.014) 24,113 0.945 (0.872; 1.024) 16,774 0.933 (0.887; 0.981) 0.92
Commercial meat cooking
PMo1 0.123 4509 0.901 (0.806; 1.007) 4313 0.911 (0.832; 0.999) 24,113 0.965 (0.909; 1.024) 16,774 0.936 (0.878; 0.998) 0.63
Wood burning PMg 1 0.264 4509 0.945 (0.910; 0.982) 4313 1.017 (0.970; 1.068) 24,113 1.033 (1.003; 1.063) 16,774 0.996 (0.971; 1.021) <0.01
Onroad gasoline PM ;s 0.383 4509 0.906 (0.806; 1.018) 4313 0.871 (0.777; 0.975) 24,113 0.918 (0.844; 0.999) 16,774 0.974 (0.901; 1.054) 0.40
Onroad diesel PM35 0.398 4509 0.924 (0.839; 1.017) 4313 0.919 (0.832; 1.016) 24,113 0.98 (0.916; 1.048) 16,774 1.005 (0.946; 1.068) 0.32
Commercial meat cooking
PM2s 1.090 4509 0.893 (0.821; 0.970) 4313 0.926 (0.862; 0.995) 24,113 1.049 (1.012; 1.086) 16,774 1.010 (0.979; 1.041) <0.01
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Wood burning PM ;s 1.759
CALINE4 modeled concentrations

CALINE4 UFP number 7106
CALINE4 CO 67.72
CALINE4 NO 7.09

Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)

50 m buffer

150 m buffer
250 m buffer
350 m buffer

4509

6016
6016
6016

6300
6300
6300
6300

0.944 (0.902; 0.988)

0.954 (0.906; 1.005)
0.964 (0.902; 1.030)
0.979 (0.921; 1.039)

0.979 (0.798; 1.202)
0.917 (0.811; 1.037)
0.915 (0.816; 1.026)
0.958 (0.848; 1.082)

Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer

150 m buffer

250 m buffer

350 m buffer
Distance to roadways
Less than 50 m

Less than 100 m

Less than 150 m

Less than 200 m

Less than 250 m

Less than 300 m

6300
6300
6300
6300

6300
6300
6300
6300
6300

6300

1.013 (0.966; 1.062)
1.000 (0.991; 1.010)
0.999 (0.994; 1.003)
1.000 (0.997; 1.003)

No convergence
1.018 (0.962; 1.078)
1.007 (0.948; 1.071)
0.950 (0.893; 1.011)
0.974 (0.903; 1.051)

0.989 (0.909; 1.076)

4313

5458
5458
5458

5844
5844
5844
5844

5844
5844
5844
5844

5845
5845
5845
5845
5845

5845

1.023 (0.963; 1.087)

0.953 (0.909; 0.998)
0.938 (0.879; 1.000)
0.948 (0.897; 1.003)

1.061 (0.862; 1.307)
1.029 (0.911; 1.162)
1.058 (0.950; 1.178)
1.049 (0.924; 1.190)

1.005 (0.960; 1.051)
1.005 (0.996; 1.014)
1.002 (0.997; 1.006)
1.001 (0.998; 1.003)

No convergence
No convergence
No convergence
No convergence

No convergence

0.968 (0.887; 1.056)

24,113

33,152
33,152
33,152

34,968
34,968
34,968
34,968

34,968
34,968
34,968
34,968

34,976
34,976
34,976
34,976
34,976

34,976

0.994 (0.948; 1.041)

0.970 (0.948; 0.993)
0.966 (0.924; 1.009)
0.978 (0.943; 1.014)

0.971 (0.872; 1.081)
0.987 (0.938; 1.039)
0.970 (0.926; 1.016)
0.969 (0.919; 1.022)

0.982 (0.961; 1.003)
0.994 (0.990; 0.998)
0.997 (0.995; 0.999)
0.998 (0.997; 0.999)

0.981 (0.954; 1.008)
0.976 (0.954; 0.999)
0.991 (0.968; 1.015)
0.988 (0.963; 1.014)
0.983 (0.954; 1.012)

0.989 (0.955; 1.024)

16,774

24,664
24,664
24,664

25,732
25,732
25,732
25,732

25,732
25,732
25,732
25,732

25,736
25,736
25,736
25,736
25,736

25,736

0.954 (0.909; 1.002)

0.982 (0.953; 1.013)
0.960 (0.919; 1.003)
0.970 (0.934; 1.008)

1.057 (0.921; 1.213)
1.056 (0.988; 1.130)
1.064 (0.996; 1.137)
1.011 (0.942; 1.086)

1.020 (0.994; 1.047)
1.006 (1.000; 1.011)
1.002 (1.000; 1.005)
1.001 (1.000; 1.002)

1.017 (0.984; 1.051)
1.043 (1.014; 1.073)
No convergence
No convergence
1.031 (1.000; 1.063)

1.024 (0.988; 1.061)

0.12

0.66
0.90
0.82

0.75
0.18
0.04
0.57

0.14
<0.01
<0.01

0.03

NA
NA
NA
NA

NA
0.44

®IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.

® Based on chi-square test with 3 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table D.7. Subgroup analysis of preeclampsia and air pollution in California (years 2007-2008), by body mass index (BMI)

Air pollution BMI <19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI > 35 P value for
indicator IQR? Cases Odds ratio (95% CI) Cases Oddsratio (95% Cl)  Cases Qdds ratio (95% CI) Cases Odds ratio (95% CI)  Cases Odds ratio (95% CI)  heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM;s 6.49 1002 0.780 (0.641; 0.947) 4726 0.878(0.772;0.997) 4389 0.875 (0.775; 0.987) 2857 0.804 (0.712;0.908) 2514 0.815 (0.703; 0.946) 0.72
EBK O3 10.94 1005 1.004 (0.891; 1.131) 4748  1.065 (0.972; 1.167) 4416 No convergence 2871 No convergence 2522 No convergence NA
EBK NO, 10.19 1008 0.767 (0.624; 0.942) 4753 No convergence 4429  0.86 (0.743; 0.995) 2878  0.726 (0.61;0.863) 2528 0.819 (0.693; 0.968) NA
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1.366 1007 0.907 (0.804; 1.022) 4748 0.876 (0.813;0.944) 4425 0.952 (0.891; 1.018) 2875 0.848 (0.775;0.929) 2524 0.910 (0.856; 0.967) 0.29
OC in PMg; 0.966 1007 0.910 (0.811; 1.023) 4748  0.880 (0.821; 0.945) 4425 0.957 (0.895; 1.022) 2875 0.854 (0.783; 0.931) 2524 No convergence NA
ECin PMo1 0.131 1007 0.863 (0.750; 0.991) 4748 0.847(0.771;0.930) 4425 0.894 (0.827; 0.967) 2875 0.764 (0.684;0.854) 2524 0.809 (0.735; 0.891) 0.20
SOA in PMg4 0.060 1007 No convergence 4748  0.964 (0.87; 1.068) 4425 0.971 (0.881; 1.070) 2875 0.898 (0.814; 0.991) 2524 No convergence NA
Primary PM 5 8.303 1007 0.964 (0.844; 1.102) 4748  0.889 (0.809; 0.978) 4425 0.937 (0.866; 1.013) 2875 0.849(0.770;0.936) 2524 0.881 (0.804; 0.964) 0.45
OC in PMy5 3.663 1007 0.918 (0.809; 1.041) 4748  0.879 (0.809; 0.954) 4425 0.934 (0.874; 0.999) 2875 0.874 (0.799; 0.956) 2524 No convergence NA
ECinPM;s 1.259 1007 0.854 (0.741; 0.984) 4748 0.832(0.754;0.918) 4425 0.887 (0.816; 0.965) 2875 0.751(0.671;0.841) 2524 0.814 (0.736; 0.899) 0.22
SOA in PM3s 0.243 1007 1.110 (0.962; 1.280) 4748  0.989 (0.893; 1.096) 4425  0.995 (0.903; 1.097) 2875 0.915 (0.830; 1.009) 2524 0.958 (0.859; 1.068) 0.28
Ammonium in PM,s  1.193 1007 1.016 (0.885; 1.167) 4748 0.904 (0.803; 1.017) 4425 0.946 (0.852; 1.052) 2875 0.857 (0.760; 0.968) 2524 0.937 (0.831; 1.056) 0.46
Nitrates in PM;s 2.927 1007 No convergence 4748  0.855 (0.766; 0.956) 4425 0.925 (0.843; 1.015) 2875 0.857 (0.765; 0.960) 2524 0.893 (0.79; 1.010) NA
Sulfates in PM_5s 0.530 1007 No convergence 4748 No convergence 4425 0.941 (0.886; 1.000) 2875 0.869 (0.804; 0.940) 2524 0.94 (0.873; 1.012) NA
CALINE4 modeled concentrations
CALINE4 UFP
number 7106 961 0.900 (0.821; 0.987) 4559  0.959 (0.917; 1.003) 4242 No convergence 2795  0.931 (0.88; 0.986) 2494 0.866 (0.804; 0.933) NA
CALINE4 CO 67.72 961 0.905 (0.815; 1.005) 4559  0.939 (0.892; 0.988) 4242 No convergence 2795 No convergence 2494 No convergence NA
CALINE4 NOy 4.37 961 0.922 (0.842; 1.010) 4559  0.938 (0.897; 0.98) 4242 No convergence 2795 No convergence 2494 No convergence NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 100,364 1.374 (0.921; 2.049) No convergence 212,993 1.250 (0.979; 1.595) 98,568 0.852(0.591;1.228) 61,531 1.272(0.948; 1.707) NA
150 m buffer 100,364 1.099 (0.874;1.381) 348,696 1.007 (0.895;1.133) 212,993 1.062 (0.941;1.198) 98,568 0.927 (0.776;1.107) 61,531 0.928 (0.771; 1.117) 0.58
250 m buffer 100,364 1.051 (0.835; 1.323) 348,696 0.962 (0.855; 1.083) 212,993 1.024 (0.912; 1.148) 98,568 0.934 (0.783; 1.114) 61,531 0.871 (0.718; 1.056) 0.61
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BMI<19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI > 35

Air pollution P value for
indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% Cl)  Cases Odds ratio (95% CI) Cases Odds ratio (95% CI)  Cases Odds ratio (95% CI) heterogeneity”

350 m buffer 100,364 1.013(0.793;1.293) 348,696 0.937 (0.820; 1.069) 212,993 1.053 (0.923;1.203) 98,568 0.922 (0.768; 1.107) 61,531 0.887 (0.717; 1.098) 0.58
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 1008 1.083 (0.984; 1.192) 4753 No convergence 4429 No convergence 2878 0.962 (0.898; 1.031) 2528 No convergence NA
150 m buffer 1008 1.013 (0.993; 1.033) 4753  0.994 (0.984;1.004) 4429  1.006 (0.995; 1.017) 2878 0.999 (0.985;1.012) 2528 1.005 (0.990; 1.019) 0.36
250 m buffer 1008 1.001 (0.992; 1.011) 4753  0.997 (0.992; 1.001) 4429 No convergence 2878 0.999 (0.993; 1.005) 2528 No convergence NA
350 m buffer 1008 1.001 (0.996; 1.007) 4753 No convergence 4429  1.000 (0.997; 1.002) 2878 0.998 (0.994;1.002) 2528 1.000 (0.996; 1.003) NA
Distance to roadways
Less than 50 m 1008 No convergence 4753 No convergence 4429  1.055 (0.972; 1.144) 2878 No convergence 2528 0.969 (0.878; 1.068) NA
Less than 100 m 1008 1.184 (1.050; 1.336) 4753  0.985 (0.929; 1.044) 4429 1.099 (1.031; 1.171) 2878 No convergence 2528 0.925 (0.840; 1.018) NA
Less than 150 m 1008 1.205 (1.057; 1.374) 4753  0.999 (0.942; 1.060) 4429  1.109 (1.037; 1.185) 2878 1.044 (0.961;1.133) 2528 0.935 (0.856; 1.022) <0.01
Less than 200 m 1008 1.166 (1.008; 1.350) 4753  0.988 (0.927; 1.053) 4429 1.045(0.978; 1.117) 2878 1.078(0.981;1.183) 2528 0.883 (0.803; 0.970) <0.01
Less than 250 m 1008 1.142 (0.984; 1.325) 4753 1.011(0.945;1.080) 4429  0.995 (0.931; 1.063) 2878 1.041(0.938;1.154) 2528 0.827 (0.743; 0.922) <0.01
Less than 300 m 1008 1.291 (1.086; 1.533) 4753  0.951 (0.889; 1.017) 4429 No convergence 2878 1.026 (0.911; 1.155) 2528 0.805 (0.720; 0.900) NA

?IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous pollutants.
P Based on chi-square test with 4 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.

HEI Research Report 188, Appendices A-E 74



Table D.8. Associations between preeclampsia and air pollution in California (years 2001-2008),

adjusted for the day of conception®

Number of Odds ratio (95%

Air pollution indicator cases IQR® confidence interval)® P value
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
PM,s 74,011 6.49 1.021 (0.910; 1.146) 0.73
O; 73,914 10.94 0.947 (0.892; 1.006) 0.08
NO, 73,113 10.19 0.864 (0.749; 0.998) 0.05
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg ; 68,551 1.366 0.960 (0.926; 0.995) 0.03
OCinPMy; 68,551 0.966 0.965 (0.933; 0.998) 0.04
EC in PMg; 68,551 0.131 0.918 (0.871; 0.967) <0.01
SOA in PMg, 68,551 0.060 0.959 (0.875; 1.050) 0.37
Primary PM, 5 68,551 8.303 0.947 (0.907; 0.990) 0.02
OCinPMjs 68,551 3.664 0.970 (0.934; 1.008) 0.12
ECin PMys 68,551 1.259 0.912 (0.864; 0.963) <0.01
SOA in PM;s 68,551 0.229 0.956 (0.893; 1.023) 0.19
Ammonium in PM, 5 68,551 1.193 1.056 (0.985; 1.132) 0.12
Nitrates in PM,s 68,551 2.927 1.034 (0.967; 1.106) 0.32
Sulfates in PM 68,551 0.530 0.922 (0.876; 0.971) <0.01
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg 4 51,058 0.082 0.912 (0.842; 0.988) 0.02
Onroad diesel PMg 51,058 0.693 0.962 (0.898; 1.031) 0.28
Commercial meat cooking PMg ; 51,058 0.123 0.959 (0.912; 1.008) 0.10
Wood burning PMg 1 51,058 0.264 1.005 (0.979; 1.031) 0.70
Onroad gasoline PM, 5 51,058 0.383 0.933 (0.872; 0.999) 0.05
Onroad diesel PM; 5 51,058 0.398 0.990 (0.933; 1.049) 0.72
Commercial meat cooking PM, 5 51,058 1.090 0.981 (0.945; 1.018) 0.30
Wood burning PM, 5 51,058 1.759 1.016 (0.985; 1.048) 0.31

80dds ratios were estimated using generalized additive mixed models with random effects per hospital. Models were
adjusted for race/ethnicity, educational level, the day of conception, maternal age, and median household income at census

block-group level using smoothing splines.

PIQR = interquartile range increase in exposure; units are micrograms per cubic meter for all particulate mass and elements,

and parts per billion for O3 and NO,.
°For estimated pollutant concentration, odds ratios are expressed per IQR.
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Table D.9. Sensitivity analysis of preeclampsia and air pollution in California (years 2007-2008),
adjusted for smoking

Main model,” further

Air pollution
indicator

Cases

IQR?

Main model®

adjusted for smoking

Odds ratio (95% CI)

Odds ratio (95% CI)

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)

EBK PM,s 18,530  4.69 0.929 (0.843; 1.024)  0.929 (0.843; 1.024)
EBK O, 18,510 10.78 1.006 (0.945; 1.070)  1.006 (0.946; 1.070)
EBK NO, 18,376  8.94 0.878 (0.771; 1.000)  0.878 (0.771; 1.000)

UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

Primary PMg 1 17,109 1.459 0.927 (0.868; 0.990) 0.927 (0.868; 0.990)
OC in PMg;, 17,109 1.038 0.930 (0.874; 0.990) 0.930 (0.874; 0.989)
ECin PMg; 17,109 0.148 0.874 (0.805; 0.951) 0.874 (0.804; 0.950)
SOA in PMg; 17,109 0.053 0.917 (0.828; 1.016) 0.917 (0.828; 1.016)
Primary PM 5 17,109 10.343 0.923 (0.850; 1.002) 0.923 (0.850; 1.002)
OC inPM,5 17,109 4.113 0.938 (0.872; 1.008) 0.938 (0.872; 1.008)
ECinPM,; 17,109 1.448 0.861 (0.791; 0.938) 0.861 (0.791; 0.937)
SOA in PM,5 17,109 0.254 0.924 (0.838; 1.020) 0.924 (0.838; 1.019)
Ammonium inPM,s 17,109 1.222 0.900 (0.804; 1.008) 0.900 (0.804; 1.008)
Nitrates in PM, 5 17,109 2.747 0.853 (0.767; 0.949) 0.853 (0.767; 0.949)
Sulfates in PM, 5 17,109 0.608 No convergence No convergence

QR = interquartile range increase in exposure in the entire population; units are micrograms per cubic
meter for all particulate mass and elements, and parts per billion for gaseous pollutants.

P Odds ratios were estimated using conditional logistic regression models. Models were adjusted for
race/ethnicity and educational level using categorical variables, and for maternal age and median
household income at census block-group level using polynomial functions.
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Appendix E.

Sensitivity and Subgroup Analyses for Gestational Diabetes Mellitus

Note for the table below:

For gestational diabetes mellitus (GDM) analyses, odds ratios were estimated using
generalized additive mixed models with random effects per hospital. Models were adjusted
for race/ethnicity and educational level using categorical variables, and for maternal age and
median household income at census block-group level using smoothing splines.

Units are micrograms per cubic meter for all particulate mass and elements, and parts per
billion for gaseous pollutants.

For estimated pollutant concentrations, odds ratios are expressed per interquartile range
exposure.
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Table E.1. Sensitivity analysis of GDM and temporal-varied exposures by trimester of pregnancy

Air pollution indicator

First trimester

Second trimester

Third trimester

Odds ratio (95% ClI)

Odds ratio (95% ClI)

Odds ratio (95% CI)

Measured pollutant concentrations interpolated by empirical Bayesian kriging

(EBK)
EBK PM s
EBK O
EBK NO,

UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species

Primary PMg ¢
OCinPMg,

EC inPMg,
SOA in PMg;
Primary PM, 5
OCinPM,;s
ECinPM,5
SOA in PM5
Ammonium in PM, 5
Nitrates in PM, 5
Sulfates in PM, 5

UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PMg

Onroad diesel PMg 4,

Commercial meat cooking

PMg1
Wood burning PMg ¢

Onroad gasoline PM, 5

Onroad diesel PM, 5

Commercial meat cooking

PM, 5
Wood burning PM, 5

CALINE4 modeled concentrations

CALINE4 UFP number

IQR? Cases
5.38 44,952
9.96 44,949
8.77 44,772
1.407 42,332
0.992 42,332
0.145 42,332
0.058 42,332
9.312 42,332
3.892 42,332
1.405 42,332
0.260 42,332
1.243 42,332
2.903 42,332
0.555 42,332
0.088 13,614
0.080 13,614
0.120 13,614
0.285 13,614
0.413 13,614
0.468 13,614
0.000 13,614
1.854 13,614
6,053 42,203

0.975 (0.930; 1.023)
1.019 (1.000; 1.038)
0.923 (0.881; 0.967)

0.971 (0.948; 0.995)
0.975 (0.954; 0.997)
0.930 (0.899; 0.961)
0.943 (0.895; 0.994)
0.946 (0.912; 0.981)
0.971 (0.949; 0.993)
0.930 (0.900; 0.960)
0.961 (0.918; 1.006)
0.986 (0.932; 1.043)
0.988 (0.946; 1.032)
0.946 (0.912; 0.982)

0.870 (0.798; 0.950)
0.912 (0.852; 0.977)

0.915 (0.856; 0.978)
0.994 (0.976; 1.013)
0.875 (0.808; 0.948)
0.913 (0.861; 0.969)

0.920 (0.870; 0.972)
0.994 (0.973; 1.016)

1.006 (0.989; 1.023)

0.966 (0.924; 1.011)
1.004 (0.983; 1.026)
0.943 (0.890; 0.999)

0.958 (0.923; 0.994)
0.960 (0.927; 0.994)
0.915 (0.867; 0.965)
0.906 (0.857; 0.957)
0.936 (0.888; 0.987)
0.947 (0.909; 0.987)
0.910 (0.863; 0.959)
0.921 (0.880; 0.964)
0.948 (0.888; 1.012)
0.956 (0.905; 1.011)
0.899 (0.855; 0.946)

0.855 (0.785; 0.931)
0.885 (0.829; 0.946)

0.884 (0.833; 0.937)
0.968 (0.954; 0.983)
0.866 (0.800; 0.937)
0.893 (0.842; 0.947)

0.900 (0.861; 0.942)
0.964 (0.947; 0.982)

0.998 (0.981; 1.015)
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0.954 (0.902; 0.991)
0.990 (0.971; 1.010)
0.963 (0.915; 1.014)

0.958 (0.921; 0.996)
0.960 (0.926; 0.996)
0.931 (0.885; 0.981)
0.926 (0.877; 0.977)
0.933 (0.880; 0.989)
0.954 (0.915; 0.995)
0.923 (0.876; 0.973)
0.935 (0.893; 0.979)
0.938 (0.875; 1.006)
0.960 (0.913; 1.009)
0.905 (0.851; 0.962)

0.881 (0.813; 0.954)
0.892 (0.835; 0.952)

No convergence
1.005 (0.986; 1.023)
0.891 (0.826; 0.961)
0.905 (0.853; 0.960)

0.932 (0.882; 0.985)
No convergence

1.003 (0.987; 1.019)



First trimester Second trimester Third trimester

Air pollution indicator IQR? Cases Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI)
CALINE4 CO 42.60 42,203 0.996 (0.977; 1.016) 0.990 (0.969; 1.011) 0.997 (0.977; 1.018)
CALINE4 NOy 4.49 42,203 0.983 (0.966; 1.000) 0.985 (0.967; 1.003) 0.985 (0.967; 1.003)
Spatial regression models (in Los Angeles county only)

NO, 10.82 8913 1.053 (1.019; 1.089) 1.046 (1.003; 1.09) 1.019 (0.996; 1.043)

#IQR = interquartile range increase in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous
pollutants.
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Table E.2. Associations between GDM and air pollution in California, adjusted for the day of conception

Air pollution indicator Cases IQR® Odds ratio (95% CI)° P value
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM;s 44,952 5.38 0.929 (0.834; 1.035) <0.01
EBK O, 44,949 9.96 0.976 (0.920; 1.035) 0.42
EBK NO, 44,772 8.77 0.858 (0.763; 0.964) 0.01
UCD/CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 42,332 1.407 0.940 (0.891; 0.993) 0.03
OC in PMg; 42,332 0.992 0.941 (0.894; 0.990) 0.02
EC in PMg, 42,332 0.145 0.903 (0.846; 0.965) <0.01
SOA in PMg, 42,332 0.058 0.869 (0.762; 0.991) 0.04
Primary PMs 42,332 9.312 0.936 (0.869; 1.007) 0.08
OC in PM;s 42,332 3.892 0.939 (0.883; 0.998) 0.04
ECinPMys 42,332 1.405 0.887 (0.830; 0.948) <0.01
SOA in PM3s 42,332 0.260 0.883 (0.784; 0.995) 0.04
Ammonium in PM, s 42,332 1.243 0.924 (0.829; 1.030) 0.15
Nitrates in PM;s 42,332 2.930 0.951 (0.858; 1.055) 0.35
Sulfates in PMy 5 42,332 0.555 0.911 (0.852; 0.974) 0.01
UCD_P modeled concentrations at the 4 km x 4 km resolution, by fraction and source
Onroad gasoline PM 13,614 0.088 0.858 (0.767; 0.960) 0.01
Onroad diesel PMg 13,614 0.080 0.899 (0.819; 0.985) 0.02
Commercial meat cooking PM ; 13,614 0.120 0.877 (0.807; 0.954) <0.01
Wood burning PMg 4 13,614 0.285 0.969 (0.928; 1.012) 0.16
Onroad gasoline PM 13,614 0.413 0.874 (0.790; 0.967) 0.01
Onroad diesel PM, 5 13,614 0.468 0.912 (0.844; 0.985) 0.02
Commercial meat cooking PM, 5 13,614 1.091 0.902 (0.844; 0.964) <0.01
Wood burning PM, 5 13,614 1.854 0.968 (0.924; 1.015) 0.18

40dds ratios were estimated using generalized additive mixed models with random effects per hospital. Models were adjusted for race/ethnicity,
educational level, the day of conception, maternal age, and median household income at census block-group level using smoothing splines.

®|QR = interquartile range increase in exposure; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for
O3 and NO,.

“For estimated pollutant concentration, odds ratios are expressed per IQR.
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Table E.3. Subgroup analysis of GDM and air pollution in California (years 2001-2008), by maternal education

Less than 8th grade 9th grade to high school Some college P value for

Air pollution indicator 1QR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) Cases Odds ratio (95% ClI) heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM3s 5.383 5267 0.680 (0.572; 0.808) 17,045 0.821 (0.736; 0.915) 22,640 0.855 (0.769; 0.950) 0.08
EBK O3 9.962 5271 0.995 (0.892; 1.110) 17,039 0.981 (0.922; 1.043) 22,639 1.061 (1.000; 1.125) 0.18
EBK NO;, 8.774 5260 0.643 (0.529; 0.782) 16,960 0.761 (0.676; 0.855) 22,552 0.779 (0.697; 0.871) 0.24
UCD_CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMo 1.407 4804 No convergence 15,905 0.898 (0.850; 0.949) 21,623 0.901 (0.845; 0.959) NA
OC in PMo1 0.992 4804 0.836 (0.772; 0.905) 15,905 0.904 (0.859; 0.951) 21,623 0.906 (0.853; 0.962) 0.22
EC in PMg, 0.145 4804 0.760 (0.680; 0.848) 15,905 0.857 (0.803; 0.915) 21,623 0.860 (0.798; 0.926) 0.14
SOA in PMg; 0.058 4804 No convergence 15,905 No convergence 21,623 No convergence NA
Primary PM, s 9.312 4804 0.773 (0.694; 0.861) 15,905 0.876 (0.813; 0.944) 21,623 0.889 (0.824; 0.960) 0.09
OCin PM;s 3.892 4804 0.790 (0.719; 0.868) 15,905 0.879 (0.826; 0.935) 21,623 0.903 (0.846; 0.964) 0.07
ECinPM;s 1.405 4804 0.743 (0.663; 0.832) 15,905 0.846 (0.793; 0.903) 21,623 0.847 (0.785; 0.913) 0.12
SOA in PM;s 0.260 4804 0.834 (0.726; 0.957) 15,905 0.868 (0.782; 0.963) 21,623 0.848 (0.754; 0.953) 0.90
Ammonium in PM;s 1.243 4804 0.774 (0.668; 0.897) 15,905 0.864 (0.778; 0.960) 21,623 0.852 (0.755; 0.963) 0.47
Nitrates in PM2s 2.903 4804 0.787 (0.686; 0.903) 15,905 0.870 (0.791; 0.957) 21,623 0.863 (0.775; 0.962) 0.47
Sulfates in PM;s 0.555 4804 No convergence 15,905 0.970 (0.907; 1.038) 21,623 0.856 (0.796; 0.920) NA
CALINE4 modeled concentrations
CALINE4 PMy, 6053 4872 0.934 (0.894; 0.975) 16,032 1.006 (0.982; 1.031) 21,299 1.001 (0.978; 1.024) 0.01
CALINE4 CO 42.6 4872 No convergence 16,032 0.994 (0.964; 1.024) 21,299 0.925 (0.742; 1.154) NA
CALINE4 NOy 4.49 4872 0.917 (0.876; 0.960) 16,032 0.977 (0.954; 1.001) 21,299 No convergence NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 5294 1.001 (0.973; 1.030) 17,288 1.004 (0.990; 1.018) 22,901 0.998 (0.986; 1.011) 0.85
150 m buffer 5294 0.984 (0.970; 0.997) 17,288 1.000 (0.993; 1.007) 22,901 1.005 (0.997; 1.012) 0.03
250 m buffer 5294 0.985 (0.972; 0.998) 17,288 1.003 (0.996; 1.009) 22,901 1.006 (1.000; 1.011) 0.02
350 m buffer 5294 0.975 (0.961; 0.989) 17,288 1.002 (0.995; 1.009) 22,901 No convergence NA
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Less than 8th grade 9th grade to high school Some college

Air pollution indicator 1QR? Cases Odds ratio (95% Cl) Cases Odds ratio (95% Cl) Cases Odds ratio (95% CI) hePte\:z:;ue?;?tryb

Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 5294 No convergence 17,288 1.014 (0.984; 1.044) 22,901 1.028 (1.001; 1.057) NA
150 m buffer 5294 0.998 (0.986; 1.010) 17,288 1.000 (0.994; 1.006) 22,901 1.001 (0.995; 1.007) 0.87
250 m buffer 5294 0.996 (0.991; 1.002) 17,288 1.000 (0.997; 1.003) 22,901 1.000 (0.997; 1.003) 0.46
350 m buffer 5294 0.996 (0.993; 0.999) 17,288 1.000 (0.998; 1.002) 22,901 1.000 (0.999; 1.002) 0.08
Distance to roadways

Less than 50m 5294 1.003 (0.931; 1.080) 17,290 1.006 (0.967; 1.047) 22,902 1.025 (0.988; 1.064) 0.75
Less than 100m 5294 No convergence 17,290 0.978 (0.943; 1.014) 22,902 1.000 (0.964; 1.037) NA
Less than 150m 5294 No convergence 17,290 No convergence 22,902 0.984 (0.952; 1.017) NA
Less than 200m 5294 No convergence 17,290 No convergence 22,902 1.000 (0.967; 1.034) NA
Less than 250m 5294 0.978 (0.900; 1.061) 17,290 1.032 (0.991; 1.075) 22,902 1.005 (0.968; 1.043) 043
Less than 300m 5294 0.913 (0.833; 1.000) 17,290 1.043 (0.998; 1.091) 22,902 1.018 (0.977; 1.061) 0.03

2 1QR = interquartile range in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous
ollutants.
EBased on chi-square test with 2 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table E.4. Subgroup analysis of GDM and air pollution in California (years 2001-2008), by household income

P value
First quartile Second quartile Third quartile Fourth quartile heig::o—
Air pollution geneity
indicator IQR? Cases QOdds ratio (95% CI) Cases Odds ratio (95% Cl) Cases QOdds ratio (95% CI) Cases Qdds ratio (95% CI) b
Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM;5 5.383 8665 0.791 (0.683; 0.917) 11,537 0.760 (0.677; 0.853) 12,635 0.889 (0.791; 1.000) 12,115 0.747 (0.674; 0.828) 0.14
EBK O3 9.962 8620 1.017 (0.929; 1.113) 11,495 1.001 (0.932; 1.074) 12,697 1.060 (0.991; 1.134) 12,137 1.004 (0.932; 1.080) 0.63
EBK NO; 8.774 8525 0.688 (0.587; 0.808) 11,411 0.717 (0.632; 0.815) 12,692 0.790 (0.705; 0.886) 12,144 0.763 (0.676; 0.862) 0.49
UCD_CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.407 7758 0.860 (0.785; 0.942) 10,448 0.865 (0.809; 0.924) 12,129 No convergence 11,997 0.898 (0.839; 0.961) NA
OC in PMg, 0.992 7758 0.869 (0.799; 0.946) 10,448 0.877 (0.824; 0.933) 12,129 0.904 (0.844; 0.968) 11,997 0.903 (0.846; 0.963) 0.83
EC in PMg1 0.145 7758 0.804 (0.725; 0.892) 10,448 0.794 (0.731; 0.863) 12,129 0.841 (0.775; 0.913) 11,997 0.870 (0.801; 0.945) 0.42
SOA in PMg4 0.058 7758 0.884 (0.773; 1.012) 10,448 0.866 (0.770; 0.973) 12,129 No convergence 11,997 0.791 (0.694; 0.903) NA
Primary PM;s 9.312 7758 0.856 (0.769; 0.954) 10,448 0.846 (0.779; 0.919) 12,129 0.870 (0.799; 0.949) 11,997 0.901 (0.831; 0.976) 0.74
OC in PMy5 3.892 7758 0.850 (0.768; 0.940) 10,448 0.838 (0.778; 0.903) 12,129 0.889 (0.828; 0.955) 11,997 0.912 (0.852; 0.976) 0.36
ECinPM;s 1.405 7758 0.778 (0.700; 0.865) 10,448 0.780 (0.717; 0.848) 12,129 0.837 (0.772; 0.908) 11,997 0.867 (0.797; 0.942) 0.24
SOA in PM3s 0.260 7758 0.925 (0.815; 1.048) 10,448 0.889 (0.798; 0.990) 12,129 0.845 (0.754; 0.947) 11,997 0.823 (0.732; 0.926) 0.54
Ammonium in PM;s 1.243 7758 0.881 (0.778; 0.999) 10,448 0.838 (0.743; 0.946) 12,129 0.843 (0.747; 0.951) 11,997 0.840 (0.737; 0.958) 0.94
Nitrates in PM;s 2.903 7758 0.867 (0.770; 0.977) 10,448 0.845 (0.756; 0.945) 12,129 0.858 (0.776; 0.949) 11,997 0.851 (0.757; 0.956) 0.99
Sulfates in PM 5 0.555 7758 0.864 (0.797; 0.936) 10,448 0.900 (0.843; 0.960) 12,129 0.889 (0.825; 0.958) 11,997 0.883 (0.824; 0.946) 0.89
CALINE4 modeled concentrations
CALINE4 PMg, 6053 8245 No convergence 10,549 0.970 (0.94; 1.001) 11,837 0.992 (0.964; 1.020) 11,511 1.009 (0.970; 1.050) NA
CALINE4 CO 42.6 8245 No convergence 10,549 No convergence 11,837 No convergence 11,511 0.971 (0.926; 1.017) NA
CALINE4 NOy 4.49 8245 No convergence 10,549 No convergence 11,837 No convergence 11,511 0.975 (0.933; 1.018) NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 8825 1.000 (0.977; 1.023) 11,701 1.010 (0.992; 1.029) 12,807 0.995 (0.977; 1.013) 12,150 1.003 (0.984; 1.023) 0.71
150 m buffer 8825 1.004 (0.994; 1.015) 11,701 0.998 (0.988; 1.009) 12,807 0.998 (0.990; 1.007) 12,150 1.002 (0.993; 1.012) 0.79
250 m buffer 8825 0.997 (0.986; 1.008) 11,701 1.005 (0.996; 1.014) 12,807 1.000 (0.993; 1.008) 12,150 1.005 (0.997; 1.013) 0.59
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P value

First quartile Second quartile Third quartile Fourth quartile heig:o—
Air pollution geneity
indicator IQR? Cases QOdds ratio (95% CI) Cases Odds ratio (95% Cl) Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) b

350 m buffer 8825 0.994 (0.980; 1.009) 11,701 1.003 (0.994; 1.012) 12,807 0.997 (0.988; 1.006) 12,150 1.003 (0.994; 1.011) 0.62
Road length (odds ratios per 100 m of road length, within buffers of different sizes)
50 m buffer 8825 0.985 (0.938; 1.034) 11,701 1.025 (0.986; 1.065) 12,807 0.997 (0.989; 1.005) 12,150 No convergence NA
150 m buffer 8825 0.996 (0.988; 1.005) 11,701 1.001 (0.993; 1.010) 12,807 0.998 (0.994; 1.001) 12,150 No convergence NA
250 m buffer 8825 0.998 (0.994; 1.001) 11,701 1.001 (0.997; 1.005) 12,807 0.998 (0.996; 1.000) 12,150 No convergence NA
350 m buffer 8825 0.999 (0.997; 1.001) 11,701 1.000 (0.998; 1.002) 12,807 0.999 (0.998; 1.000) 12,150  1.002 (1.000; 1.004) 0.15
Distance to roadways
Less than 50m 8827 0.956 (0.905; 1.011) 11,701 1.044 (0.993; 1.097) 12,807 0.978 (0.929; 1.031) 12,151 No convergence NA
Less than 100m 8827 0.961 (0.914; 1.010) 11,701 1.040 (0.994; 1.087) 12,807 0.948 (0.908; 0.989) 12,151 1.039 (0.996; 1.083) 0.00
Less than 150m 8827 0.982 (0.935; 1.031) 11,701 1.070 (1.021; 1.122) 12,807 No convergence 12,151 No convergence NA
Less than 200m 8827 0.966 (0.913; 1.022) 11,701 1.119 (1.064; 1.177) 12,807 No convergence 12,151 No convergence NA
Less than 250m 8827 0.984 (0.923; 1.050) 11,701 1.078 (1.020; 1.138) 12,807 No convergence 12,151  0.987 (0.941; 1.035) NA
Less than 300m 8827 0.936 (0.868; 1.008) 11,701 1.079 (1.017; 1.146) 12,807 No convergence 12,151 1.018 (0.967; 1.072) NA

QR = interquartile range in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous

pollutants.

®Based on chi-square test with 3 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table E.5. Subgroup analysis of GDM and air pollution in California (years 2001-2008), by race/ethnicity

Air pollution Asian African American Hispanic White non-Hispanic b value for
indicator IQR? Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) Cases QOdds ratio (95% CI) Cases Odds ratio (95% CI) heterogeneity®

Measured pollutant concentrations interpolated by empirical Bayesian kriging (EBK)
EBK PM2s 5.383 9050 0.737 (0.652; 0.833) 1668 0.765 (0.632; 0.927) 22,801 0.872 (0.774; 0.983) 10,226 0.792 (0.722; 0.869) 0.27
EBK O3 9.962 9076 1.030 (0.958; 1.108) 1669 No convergence 22,898 0.983 (0.920; 1.050) 10,124 1.110 (1.041; 1.183) NA
EBK NO; 8.774 9079 0.680 (0.603; 0.767) 1668 0.809 (0.67; 0.976) 22,880 0.769 (0.677; 0.875) 9972 0.785 (0.701; 0.878) 0.27
UCD_CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1 1.407 8935 0.891 (0.831; 0.956) 1630 0.882 (0.790; 0.984) 21,543 0.894 (0.841; 0.951) 9124 0.877 (0.824; 0.933) 0.97
OC in PMg; 0.992 8935 0.900 (0.842; 0.961) 1630 0.887 (0.800; 0.984) 21,543 0.902 (0.853; 0.955) 9124 0.885 (0.835; 0.939) 0.97
ECin PMgy 0.145 8935 0.827 (0.759; 0.902) 1630 0.922 (0.811; 1.048) 21,543 0.848 (0.787; 0.915) 9124 0.844 (0.785; 0.907) 0.58
SOA in PMg; 0.058 8935 0.754 (0.649; 0.877) 1630 0.845 (0.703; 1.014) 21,543 0.903 (0.803; 1.016) 9124 0.810 (0.720; 0.910) 0.29
Primary PM_s 9.312 8935 0.877 (0.812; 0.947) 1630 0.884 (0.773; 1.010) 21,543 0.881 (0.814; 0.953) 9124 0.840 (0.780; 0.905) 0.80
OC in PMys 3.892 8935 0.885 (0.829; 0.946) 1630 0.871 (0.778; 0.976) 21,543 0.883 (0.824; 0.947) 9124 0.861 (0.807; 0.918) 0.93
ECinPM_s 1.405 8935 0.824 (0.757; 0.898) 1630 0.924 (0.815; 1.047) 21,543 0.833 (0.772; 0.899) 9124 0.833 (0.774; 0.896) 0.47
SOA in PMy5 0.260 8935 0.788 (0.686; 0.906) 1630 0.867 (0.731; 1.029) 21,543 0.919 (0.823; 1.025) 9124 0.819 (0.736; 0.913) 0.32
Ammonium in PM;s 1.243 8935 0.778 (0.664; 0.912) 1630 0.913 (0.770; 1.082) 21,543 0.882 (0.793; 0.981) 9124 0.837 (0.745; 0.939) 0.50
Nitrates in PM;5s 2.903 8935 0.792 (0.689; 0.910) 1630 0.916 (0.787; 1.065) 21,543 0.890 (0.806; 0.984) 9124 0.852 (0.771; 0.942) 0.47
Sulfates in PMy5 0.555 8935 0.888 (0.812; 0.972) 1630 0.956 (0.884; 1.034) 21,543 0.901 (0.241; 3.363) 9124 0.878 (0.835; 0.924) 0.35
CALINE4 modeled concentrations
CALINE4 UFP number 6053 8597 0.969 (0.935; 1.005) 1504 0.914 (0.852; 0.980) 21,240 1.001 (0.978; 1.024) 9703 1.010 (0.977; 1.044) 0.04
CALINE4 CO 42.6 8597 No convergence 1504 No convergence 21,240 0.997 (0.970; 1.025) 9703 1.004 (0.967; 1.042) NA
CALINE4 NO 4.49 8597 0.916 (0.881; 0.954) 1504 0.915 (0.855; 0.980) 21,240 0.987 (0.965; 1.009) 9703 0.996 (0.962; 1.031) 0.00
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 9110 1.011 (0.991; 1.031) 1672 0.943 (0.896; 0.993) 23,070 1.001 (0.990; 1.014) 10,379 No convergence NA
150 m buffer 9110 1.003 (0.991; 1.016) 1672 0.997 (0.977; 1.017) 23,070 0.999 (0.993; 1.005) 10,379 0.999 (0.987; 1.011) 0.92
250 m buffer 9110 1.003 (0.995; 1.012) 1672 0.998 (0.979; 1.017) 23,070 1.001 (0.995; 1.007) 10,379 1.005 (0.995; 1.015) 0.87
350 m buffer 9110 No convergence 1672 0.985 (0.965; 1.006) 23,070 1.000 (0.993; 1.007) 10,379 1.000 (0.990; 1.011) NA
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Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer
150 m buffer
250 m buffer
350 m buffer
Distance to roadways
Less than 50m
Less than 100m
Less than 150m
Less than 200m
Less than 250m
Less than 300m

9110
9110
9110
9110

9110
9110
9110
9110
9110
9110

No convergence
0.997 (0.988; 1.006)
No convergence

No convergence

1.021 (0.953; 1.095)
1.001 (0.949; 1.055)
No convergence
No convergence
No convergence

No convergence

1672
1672
1672
1672

1672
1672
1672
1672
1672
1672

No convergence
0.987 (0.969; 1.005)
0.994 (0.986; 1.002)
0.996 (0.991; 1.000)

0.892 (0.764; 1.042)
0.949 (0.849; 1.060)
0.970 (0.862; 1.091)
0.948 (0.838; 1.073)
0.973 (0.860; 1.102)
0.945 (0.815; 1.095)

23,070
23,070
23,070
23,070

23,072
23,072
23,072
23,072
23,072
23,072

1.014 (0.987; 1.043)
0.999 (0.993; 1.004)
1.000 (0.997; 1.003)
1.000 (0.998; 1.001)

No convergence
No convergence
No convergence
No convergence
1.025 (0.990; 1.061)
1.028 (0.990; 1.068)

10,379
10,379
10,379
10,379

10,380
10,380
10,380
10,380
10,380
10,380

1.037 (0.996; 1.080)
1.005 (0.995; 1.014)
1.000 (0.996; 1.005)
1.001 (0.998; 1.003)

1.049 (0.993; 1.109)
1.024 (0.973; 1.078)
0.996 (0.947; 1.048)
1.009 (0.959; 1.062)
1.030 (0.977; 1.086)
1.052 (0.998; 1.109)

NA
0.37
NA
NA

NA
NA
NA
NA
NA
NA

QR = interquartile range in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous

pollutants.

®Based on chi-square test with 3 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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Table E.6. Subgroup analysis of GDM and air pollution in California (years 2007-2008), by body mass index (BMI)

BMI <19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI >35
Air pollution P value for
indicator IQR? Cases  Odds ratio (95% CI) Cases Odds ratio (95% Cl)  Cases Odds ratio (95% CI) Cases Odds ratio (95% CI)  Cases Odds ratio (95% CI)  heterogeneity”
Measured pollutant concentrations interpolated by empirical Bayesian kriging
EBK PM;s 5.383 1772 No convergence 7866 0.743 (0.670;0.824) 8009 0.757 (0.675; 0.848) 5323 0.696 (0.618;0.784) 4820 0.738 (0.657; 0.828) NA
EBK O3 9.962 1774  1.033 (0.900; 1.186) 7866  1.076 (1.006; 1.152) 8029  1.010 (0.942; 1.083) 5333 No convergence 4819 0.993 (0.904; 1.090) NA
EBK NO, 8.774 1769 No convergence 7866 0.781(0.684;0.893) 8010 0.808 (0.714; 0.915) 5312 0.746 (0.638;0.872) 4800 0.757 (0.646; 0.886) NA
UCD_CIT modeled concentrations at the 4 km x 4 km resolution, by fraction and species
Primary PMg 1.407 1716  0.885(0.797; 0.982) 7558 0.892 (0.843;0.943) 7591 0.894 (0.831; 0.962) 4982 0.947(0.881;1.017) 4456 0.827 (0.761; 0.899) 0.73
OC in PMg; 0.992 1716 0.884 (0.800; 0.977) 7558  0.895 (0.848; 0.944) 7591  0.901 (0.841; 0.966) 4982 0.965 (0.903; 1.031) 4456 0.839 (0.775; 0.908) 0.44
EC in PMo1 0.145 1716  0.859 (0.769; 0.961) 7558 0.882(0.823;0.945) 7591  0.859 (0.791; 0.932) 4982 0.832(0.755;0.918) 4456 0.746 (0.668; 0.833) 0.92
SOA in PMg4 0.058 1716  0.899 (0.775; 1.043) 7558 No convergence 7591 No convergence 4982 No convergence 4456 0.885 (0.780; 1.004) NA
Primary PM 5 9.312 1716  0.899 (0.811; 0.996) 7558 0.908 (0.845;0.975) 7591  0.928 (0.858; 1.003) 4982 0914 (0.838;0.997) 4456 0.841 (0.767; 0.924) 0.99
OC in PMy5 3.892 1716 0.863 (0.781; 0.954) 7558  0.886 (0.836; 0.940) 7591  0.906 (0.841; 0.976) 4982 0.946 (0.877;1.022) 4456 0.812 (0.742; 0.888) 0.62
ECinPM;s 1.405 1716  0.859 (0.768; 0.961) 7558 0.873(0.814;0.937) 7591 0.841 (0.774; 0.914) 4982 0.816 (0.738;0.901) 4456 0.738 (0.659; 0.826) 0.86
SOA in PM3s 0.260 1716  0.920 (0.804; 1.053) 7558 0.924 (0.826; 1.034) 7591  0.980 (0.879; 1.091) 4982 0.863 (0.770;0.967) 4456 0.912 (0.813; 1.024) 0.64
Ammonium in PMys 1.243 1716  0.833 (0.704; 0.986) 7558 0.826 (0.731;0.933) 7591  0.866 (0.765; 0.980) 4982 0.820(0.724;0.929) 4456 0.881 (0.773; 1.004) 0.98
Nitrates in PM;s 2.903 1716  0.839 (0.713; 0.988) 7558  0.791 (0.700; 0.892) 7591 0.864 (0.771; 0.967) 4982 0.814 (0.728;0.910) 4456 0.865 (0.761; 0.984) 0.88
Sulfates in PM_5s 0.555 1716  0.921 (0.848; 1.001) 7558  0.900 (0.838;0.967) 7591  0.894 (0.836; 0.957) 4982  0.920 (0.854;0.990) 4456 0.925 (0.776; 1.102) 0.98
CALINE4 modeled concentrations
CALINE4 UFP
number 6053 1623  0.971 (0.911; 1.034) 7134 1.009 (0.974;1.045) 7266  1.007 (0.974; 1.041) 4814  1.002 (0.940; 1.067) 4441 0.991 (0.945; 1.038) 0.88
CALINE4 CO 42.6 1623 No convergence 7134  0.956 (0.911; 1.002) 7266  0.997 (0.956; 1.040) 4814  0.991 (0.920; 1.068) 4441 0.912 (0.858; 0.969) NA
CALINE4 NO 4.49 1623 No convergence 7134 0.95(0.91; 0.992) 7266  0.975 (0.939; 1.013) 4814 1.015(0.952;1.082) 4441 0.921 (0.876; 0.969) NA
Traffic density (odds ratios per 10,000 vehicles per day per meter, within buffers of different sizes)
50 m buffer 1790  0.962 (0.923; 1.002) 7943 1.003 (0.985;1.022) 8100 1.002 (0.983; 1.021) 5407 1.007 (0.984;1.031) 4888 1.017 (0.993; 1.040) 0.41
150 m buffer 1790 0.978 (0.955; 1.002) 7943  1.002 (0.991; 1.012) 8100 1.004 (0.995; 1.014) 5407 1.008 (0.996; 1.019) 4888 1.003 (0.990; 1.016) 0.28
250 m buffer 1790  0.995 (0.975; 1.017) 7943 No convergence 8100 1.000 (0.991; 1.009) 5407 1.011 (1.000; 1.023) 4888 0.996 (0.985; 1.008) NA
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BMI <19.9 BMI 20-24.9 BMI 25-29.9 BMI 30-34.9 BMI >35
Air pollution P value for
indicator IQR? Cases Odds ratio (95% CI) Cases Odds ratio (95% Cl)  Cases Odds ratio (95% CI) Cases Odds ratio (95% CI)  Cases Odds ratio (95% CI)  heterogeneity”

350 m buffer 1790  0.999 (0.978; 1.022) 7943  0.999 (0.988; 1.011) 8100 0.862 (0.009; 80.307) 5407 No convergence 4888 No convergence NA
Road length (odds ratios per 100 m of road length, within buffers of different sizes)

50 m buffer 1790 1.028 (0.956; 1.106) 7943 No convergence 8100  0.998 (0.994; 1.002) 5407 1.001 (0.996; 1.006) 4888 0.998 (0.993; 1.004) NA
150 m buffer 1790  0.990 (0.974; 1.007) 7943  1.012(1.002; 1.021) 8100 No convergence 5407 No convergence 4888 No convergence NA
250 m buffer 1790  0.997 (0.990; 1.004) 7943  1.004 (1.000; 1.009) 8100 No convergence 5407 No convergence 4888 No convergence NA
350 m buffer 1790  0.999 (0.995; 1.004) 7943 1.001 (0.999; 1.004) 8100 0.998 (0.996; 1) 5407 1 (0.997; 1.003) 4888 1.000 (0.996; 1.003) 0.40
Distance to roadways

Less than 50m 1790  0.992 (0.889; 1.106) 7943 1.117 (1.057;1.181) 8100 0.985 (0.928; 1.046) 5408 0.938 (0.873;1.008) 4889 No convergence NA
Less than 100m 1790 No convergence 7943  1.105 (1.053; 1.160) 8100  0.933 (0.885; 0.985) 5408 0.931(0.873;0.992) 4889 No convergence NA
Less than 150m 1790 No convergence 7943 1.062 (1.009;1.117) 8100 0.957 (0.906; 1.011) 5408 0.949 (0.891;1.012) 4889 0.956 (0.891; 1.027) NA
Less than 200m 1790 0.945 (0.861; 1.037) 7943  1.089 (1.031; 1.150) 8100 0.916 (0.865; 0.970) 5408 0.995(0.928;1.068) 4889 0.942 (0.868; 1.023) 0.00
Less than 250m 1790 No convergence 7943  1.009 (0.953;1.069) 8100 0.979 (0.920; 1.041) 5408 1.019 (0.950;1.093) 4889 0.968 (0.889; 1.054) NA
Less than 300m 1790 No convergence 7943  1.009 (0.949; 1.074) 8100 0.953 (0.894; 1.016) 5408 0.988 (0.916; 1.065) 4889 0.986 (0.902; 1.079) NA

QR = interquartile range in exposure in the entire population; units are micrograms per cubic meter for all particulate mass and elements, and parts per billion for gaseous

pollutants.

®Based on chi-square test with 4 degrees of freedom. NA = no available results: heterogeneity tests could not be computed when models failed to converge in some subgroups.
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