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Background: United States government scientists estimate that COVID-19 may kill between 100,000 and
240,000 Americans. The maijority of the pre-existing conditions that increase the risk of death for COVID-
19 are the same diseases that are affected by long-term exposure to air pollution. We investigate whether
long-term average exposure to fine particulate matter (PM, 5) increases the risk of COVID-19 deaths in the
United States.

Methods: Data was collected for approximately 3,000 counties in the United States (98% of the
population) up to April 04, 2020. We fit zero-inflated negative binomial mixed models using county level
COVID-19 deaths as the outcome and county level long-term average of PM, 5 as the exposure. We
adjust by population size, hospital beds, number of individuals tested, weather, and socioeconomic and
behavioral variables including, but not limited to obesity and smoking. We include a random intercept by
state to account for potential correlation in counties within the same state.

Results: We found that an increase of only 1 pyg/m3 in PMs 5 is associated with a 15% increase in the
COVID-19 death rate, 95% confidence interval (Cl) (5%, 25%). Results are statistically significant and
robust to secondary and sensitivity analyses.

Conclusions: A small increase in long-term exposure to PM, 5 leads to a large increase in COVID-19
death rate, with the magnitude of increase 20 times that observed for PM, 5 and all-cause mortality. The
study results underscore the importance of continuing to enforce existing air pollution regulations to protect
human health both during and after the COVID-19 crisis. The data and code are publicly available.

Data and Code:

Our data and code is available on github here.
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e ZEEEARZERMEIT, HESRFESESHRI0AE24REBRART ., AZEHIEIMCOVID-195ET
XEEREEFRESHTFRBEETE S RAMERNERER . BIIAR TEEENABPRKARETH
A (PMys5) 2BSIEIMCOVID-195ET_ I,

Rk BATRET&#ZE2020F4H4HXEAN3000T 8 (H2AOR8%) RIEHE. HAIUZEMNCOVID-
19ECRANREEZE, UZFENPMsKEIFHREENEERE, NEZTFKNZITURSMN[E)IEE,
MNEFIAOMER. ERKRMA. ZRMAR. RS, A=2FNTALIEE (BREARTERERMIK
WR) FRAMEE, BNEREFEET —THEIESED, UEREE—TMNASENEEREXE,

ZR: PM s KEAFHIRBEEUEMMR B A AKMES FETINAESIETRIEM15% (95%EEXE,
5%~25%) HH*x. XMEREFITF LEBESHEXME, AENSRIEDHIRE.

Fit: REIRETPM sAISEGTEEINEEIECERANIIRE L7, BPMy sTIERETRBXRIER20ME, X
DR &R EE T MBS KRR FHE UL S ERERIT BN IS AEEREEN AR ALE
RNEZEME, XIARTIR T A ZHENRE,
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New Research Links Air Pollution to Higher

Coronavirus Death Rates

Despite coronavirus concerns, EPA declines to

pursue stricter limits on air pollution

Trump officials reject stricter air quality
standards, despite link between air pollution,

coronavirus risks

‘Unbelievable’ Timing: As Coronavirus Rages,
Trump Disregards Advice to Tighten Clean Air
Rules

Air Pollution’s Insidious Link to the Pandemic

Experts see worrisome link between

coronavirus, pollution
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