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Research Questions
• Q1: Is there evidence of a causal link between long term

exposure to air pollution and mortality, even at levels
below the National Ambient Air Quality Standards? A
study of more than 550 million observations

• Q2:  The air is cleaner today than 20 years ago, but are we
making progress in eliminating environmental injustice as
well?

• Q3: Does long term exposure to air pollution increases
COVID19 mortality rate?
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• A 10 units increase in PM2.5 is associated with a 7.3% increase in all cause mortality among 60 million
older American (evidence of a link is even stronger at levels of PM2.5 below the NAAQS)

• African American have a risk of death from PM 2.5 exposure that is three times higher than the national
average

 

 



Senator Cory Booker talking about the NEJM
study at a hearing on the nominations of Kathleen
Hartnett White to be a Member of the Council on
Environmental Quality.



 
 
 

Black Americans are suffering disproportionately from
air pollution and the coronavirus deaths.



 

Air pollution has  decreased
drastically from 2000 to 2016,
where the population-weighted
average of PM2.5 has decreased by
43% from the year 2000 to 2016

  



  

Blue dots indicate areas with highest ratio of Black population to total population – only zip codes with PM>8 are shown
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From 2010 to 2016
inequalities in the
exposure to PM2.5
levels above 8μg/m3
across racial/ethnic,
and income groups
increased by factors
of 1.58

 



Health Effects of COVID-19
• COVID-19 can cause  viral pneumonia

and acute respiratory distress
syndrome (ARDS) which has a
mortality rate of 27% to 45%.



   

Data Source

COVID-19 Deaths and
Cases

Johns Hopkins University CSSE
Coronavirus Resource Center

Long-Term Average
PM2.5 Concentrations
(2000-2016)

Atmospheric Composition
Analysis Group, Dalhousie
University

# of Hospital Beds Homeland Infrastructure
Foundation Level Data

Population, Population
Density, Age
Demographics, Racial
Demographics,
Education, Income,
Wealth, Poverty, and
Home Ownership

US Census + American
Community Survey

Ever Smoked
Population, Mean BMI
in a county

CDC Behavioral Risk Factor
Surveillance System

Temperature, Relative
Humidity

GRIDMET via Google Earth
Engine



 

Coronavirus patients in areas
that had high levels of air
pollution before the pandemic
are more likely to die from
the infection than patients in
cleaner parts of the country,
according to a new
nationwide study that offers
the first clear link between
long-term exposure to
pollution and Covid-19 death
rates.

  



 

We found that a 1 unit increase
in long-term average exposure
to PM2.5 is associated with a
11% increase in COVID-19
mortality rate

• For instance, consider a hypothetical County A and County B that
are next to one another and very similar in most ways (i.e., similar
population density, SES, smoking rates, temperature, and
demographics).

• However  County A has a  slightly higher level of long-term
exposure to PM2.5 than County B.

• We found that people that have lived in County A will have 11%
higher risk of dying from COVID-19 than the people that live in
County B. 



 

We also found a 49% (38%, 61%)
increase in COVID- 19 mortality
rate associated with a 1-standard
deviation (per 14.1%) increase in
percent Black residents of the
county.

 





 



A collaboration among college, master, PhD
students and post docs (email
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