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1. IRRs of Air Pollutants in One-Pollutant Model

IRRs and corresponding 95% CIs for each pollutant in relation to COVID-19 incidence and mortality, derived
from one-pollutant models (Table B1). Confounders, including sex, age, race, mean median income, and mean
homeowner occupancy rate, as well as mean prevalences of current smoking status and obesity, were adjusted for in
the models.

Table B1. One-Pollutant Negative Binomial Model

Outcome IRR 95% CI Pollutant
case 1.156 (1.094, 1.223) PMy.1 mass
case 1.028 (0.988, 1.07) PM; 5 nitrate
case 1.022 (0.981, 1.064) PM, s (CTM)
case 1.111 (1.048, 1.177) PM,s (LUR)
case 1.08 (1.022, 1.141) PM,s EC
case 1.085 (1.023, 1.15) PM; s tracer 1
case 1.121 (1.065, 1.18) ozone

case 1.053 (0.993,1.116) NO: (CTM)
case 1.051 (1.004, 1.1) NO; (LUR)
death 1.145 (1.053, 1.245) PMy.1 mass
death 1.068 (1.003, 1.137) PM, 5 nitrate
death 1.028 (0.957, 1.104) PM, s (CTM)
death 1.173 (1.067, 1.289) PM, s (LUR)
death 1.137 (1.04, 1.244) PM,s EC
death 1.144 (1.043, 1.255) PM, s tracer 1
death 1.268 (1.171, 1.372) ozone

death 1.087 (0.986, 1.198) NO; (CTM)
death 1.016 (0.937,1.1) NO; (LUR)




2. Coefficients from Full One-Pollutant Models

In Table B2, each row represents the estimated coefficients from a one-pollutant negative binomial model. This
set of full models incorporates predictor variables, including one-pollutant concentration (“pollutant”), sex (“male”),
age (“age70up”), race (“nonwhite””), mean homeowner occupancy rate (“occpncy”), mean median income
(“mednnem”), and mean prevalences of current smoking status (“smoking”) and obesity (“obesity”).

Table B2. Coefficients of Each Variable from One-Pollutant Negative Binomial Models for COVID-
19 (a) Cases and (b) Deaths

(a) Cases
pollutant  nonwhite age70up male occpney mednncm smoking obesity
PM 1.45e-01 7.27e-01 1.13 -1.20 -9.75e-06  -4.80e-06 -7.17e-05  4.55e-05
0.1
mass skskosk sk * sk sksksk sk
M 2.73e-02 9.87¢-01 1.19 -9.30e-01  -1.30e-05  -5.09¢-06 -6.31e-05  4.36e-05
2.5
nitrate sk * * sksksk sksk
M 2.17e-02 9.67¢-01 1.17 -1.02 -1.19e-05  -5.15e-06 -6.44e-05  4.38e-05
2.5
1.05e-01 8.04e-01 1.32 -1.03 -1.026e- -4.32e-06 -5.13e-05  3.86e-05
PM; s 05
(LUR) EEES skkok RS * skeokok *
PM 7.69¢-02 8.70e-01 1.38 -1.10 -5.83¢-06  -4.93e-06 -4.86e-05  3.55e-05
2.5
EC kok skokok kok % skokk *
PM,s  8.14e-02 8.88e-01 1.42 -1.18 -6.40e-06  -4.89e-06 -5.20e-05  3.70e-05
tracer
1 kok skokok kok koK skokk *

1.14e-01 9.51e-01 9.92e-01 -9.72¢-01  -2.72e-05  -5.27e-06 -1.06e-04  6.57e-05

ozone
EETS Hkok * * k% EETS K% Hkok
9.29¢-01 1.26 -1.09 -9.61e-06 -4.98e-06 -6.22e-05  4.23¢-05

NO2 5 15002

(CTM) seskesk * * kK *
NO 4.94¢-02 9.48e-01 1.20 -9.64e-01  -9.11e-06 -4.86e-06 -5.38e-05  3.85¢-05

2
(LUR) * stk * * skskk *

*P<0.05."P<0.01.""P<0.001.
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(b) Deaths

pollutant nonwhite ague p70 male occpney meglnnc smoking  obesity
-6.03e-
1.35¢-01 5.66e-01 -1.12 -2.87e-02 -1.61e-05 -8.81e-06 2.56e-05
PMoy., 05
mass s Kok ok skokok kK
-3.96¢-
6.57e-02 5.86e-01 -1.13  -5.63e-02 -1.51e-05 -9.92¢-06 1.85e-05
PM;s 05
nitrate % sk ok Heskok Hkok
-5.30e-
2.79e-02 6.18e-01 -1.16  -1.23e-02 -1.69e-05 -9.89¢-06 2.38e-05
PM;s 05
-3.24e-
1.60e-01 4.62e-01 -1.08 -4.56e-02 -1.38¢-05 -8.56e-06 1.56e-05
PM; s 05
(LUR) EEE EETS EEE ek
-6.47¢-06  -9.43¢-06 '2'0952"' 1.21e-05
1.29¢-01 4.96e-01 -1.08  -5.92e-02
PM; 5 dokk
EC sk sk skkok
-3.43e-
1.35e-01 5.27e-01 -1.08  -5.70e-02 -7.15¢-06 -9.41e-06 1.44e-05
PM; s 05
tracer 1 Kok ok ok ok dokx
2.37e-01 8.60e-01 -1.21  -3.00e-02 -4.36e-05 -8.48e-06 —l.é)je- 5.16e-05
ozone
skeksk skokk skokok sk skokk % *
-4.90e-
8.33e-02 5.57e-01 -1.12 -2.52e-02  -1.25¢-05 -9.62e-06 2.15e-05
NO, 05
-5.82e-
1.55e-02 6.38e-01 -1.17  -5.78e-04 -1.89¢-05 -9.95¢-06 2.60e-05
NO, 05
"P<0.05."P<0.01.7P<0.001.




3. Two-Pollutant Model

IRRs and corresponding 95% ClIs for COVID-19 incidence and mortality, based on two-pollutant models between
(a) NO; (CTM) and ozone, (b) NO, (LUR) and ozone, (¢) PM» s (CTM) and ozone, (d) PM s (LUR) and ozone, (e)
NO; (CTM) and PM; 5 (CTM), and (f) NO, (LUR) and PM; s (LUR) are presented below.

Table B3. Comparison Between IRRs from One- and Two-Pollutant Models

(a) NO; (CTM) and ozone

Outcome IRR 95% CI Pollutant Model

case 1.053 (0.993,1.116) NO; (CTM) One-Pollutant

case 1.173 (1.101, 1.25) NO; (CTM) controlled for ozone Two-Pollutant

case 1.121 (1.065, 1.18) ozone One-Pollutant

case 1.207 (1.14, 1.278) ozone controlled for NO, (CTM) Two-Pollutant
1.416 NO; (CTM )x ozone

death 1.087 (0.986, 1.198) NO, (CTM) One-Pollutant

death 1.235 (1.121, 1.36) NO; (CTM) controlled for ozone Two-Pollutant

death 1.268 (1.171, 1.372) ozone One-Pollutant

death 1.35 (1.242, 1.467) ozone controlled for NO, (CTM) Two-Pollutant
1.667 NO, (CTM) x ozone

(b) NO: (LUR) and ozone

Outcome IRR 95% CI Pollutant Model

case 1.051 (1.004, 1.1) NO; (LUR) One-Pollutant

case 1.209 (1.147, 1.275) NO; (LUR) controlled for ozone Two-Pollutant

case 1.121 (1.065, 1.18) ozone One-Pollutant

case 1.293 (1.217, 1.375) ozone controlled for NO, (LUR) Two-Pollutant
1.563 NO; (LUR) x ozone

death 1.016 (0.937,1.1) NO; (LUR) One-Pollutant

death 1.226 (1.123, 1.337) NO; (LUR) controlled for ozone Two-Pollutant

death 1.268 (1.171, 1.372) ozone One-Pollutant

death 1.421 (1.297, 1.558) ozone controlled for NO, (LUR) Two-Pollutant
1.742 NO, (LUR) x ozone

(c) PM, 5 (CTM) and ozone

Outcome  IRR 95% CI Pollutant Model

case 1.022 (0.981, 1.064) PM> s (CTM) One-Pollutant

case 1.115 (1.064, 1.168) PM; 5 (CTM) controlled for ozone Two-Pollutant

case 1.121 (1.065, 1.18) ozone One-Pollutant

case 1.218 (1.146, 1.294) ozone controlled for PM; 5 (CTM) Two-Pollutant

1.358 PM; 5 (CTM) x ozone
death 1.028 (0.957, 1.104) PM> s (CTM) One-Pollutant



death

1.163 (1.08, 1.253)

PM> 5 (CTM) controlled for ozone

Two-Pollutant

death 1.268 (1.171, 1.372) ozone One-Pollutant
death 1.371 (1.257, 1.496) ozone controlled for PM, s (CTM) Two-Pollutant
1.594 PM, 5 (CTM) x ozone

(d) PM> s (LUR) and ozone

Outcome IRR 95% CI Pollutant Model

case 1.111 (1.048, 1.177) PM; s (LUR) One-Pollutant

case 1.165 (1.1, 1.233) PM; s (LUR) controlled for ozone Two-Pollutant

case 1.121 (1.065, 1.18) ozone One-Pollutant

case 1.166 (1.108, 1.226) ozone controlled for PM, s (LUR) Two-Pollutant
1.358 PM, s (LUR)*ozone

death 1.173 (1.067, 1.289) PM: s (LUR) One-Pollutant

death 1.197 (1.095, 1.308) PM> s (LUR) controlled for ozone Two-Pollutant

death 1.268 (1.171, 1.372) ozone One-Pollutant

death 1.279 (1.183, 1.382) ozone controlled for PM, s (LUR) Two-Pollutant
1.531 PM; s (LUR)*ozone

(¢) NO, (CTM) and PM, s (CTM)

Outcome  IRR 95% CI Pollutant Model

case 1.053 (0.993,1.116) NO; (CTM) One-Pollutant

case 1.13 (0.985, 1.297) NO; (CTM) controlled for PM, s (CTM) Two-Pollutant

case 1.022 (0.981, 1.064) PM2.5 (CTM) One-Pollutant

case 0.947 (0.862, 1.041) PM2.5 (CTM) controlled for NO, (CTM) Two-Pollutant
1.07 NO; (CTM)* PM,5 (CTM)

death 1.087 (0.986, 1.198) NO; (CTM) One-Pollutant

death 1.211 (1, 1.468) NO; (CTM) controlled for PM, s (CTM) Two-Pollutant

death 1.028 (0.957, 1.104) PM> 5 (CTM) One-Pollutant

death 0.911 (0.792, 1.048) PM; 5 (CTM) controlled for NO, (CTM) Two-Pollutant
1.103 NO, (CTM)*PM; 5 (CTM)

(f) NO; (LUR) and PM» 5 (LUR)

Outcome  IRR 95% CI Pollutant Model

case 1.051 (1.004, 1.1) NO; (LUR) One-Pollutant

case 0.962 (0.895, 1.034) NO; (LUR) controlled for PM, s (LUR) Two-Pollutant

case 1.111 (1.048, 1.177) PM; 5 (LUR) One-Pollutant

case 1.155 (1.052, 1.268) PM; s (LUR) controlled for NO, (LUR) Two-Pollutant
1.111 NO; (LUR)*PM, s (LUR)

death 1.016 (0.937, 1.1) NO; (LUR) One-Pollutant

death 0.865 (0.777, 0.962) NO; (LUR) controlled for PM, s (LUR) Two-Pollutant



death 1.173 (1.067, 1.289) PM, s (LUR) One-Pollutant
death 1.321 (1.162, 1.501) PM; s (LUR) controlled for NO, (LUR) Two-Pollutant
1.143 NO; (LUR)*PM, s (LUR)




