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Risk assessment framework
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Which pollutants cause
which health outcomes?

Exposure

Risk
assessment — oAt
characterization

Air quality monitors, models,
and satellites Number of cases (e.g. deaths,

asthma attacks) associated
with current air quality or
change in air quality

Exposure-response
analysis

Health studies characterizing
dose-response relationships



Health impact function
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Estimated impacts of PM, . in the U.S. at county scale

PM, 5 associated with 130,000 - 320,000 premature
deaths in the U.S. in 2005 (5.4% of all deaths nationwide)

Other Effects:

Adults:
18,000,000 lost work days (age 18-65)
180,000 heart attacks (age 17 and older)
«83,000 cases of chronic bronchitis (age 26 and older)
62,000 hospitalizations for cardiovascular effects (age 17 and older)
30,000 hospitalizations for respiratory effects (all ages) ( ’

Children. Percentage of total deaths due to PM2.5
.. Krewski et al. (2009) PM mortality estimate
110,000 emergency department visits related to asthma (<18 years of age) . sy
-200,000 cases of acute bronchitis (age 8-12) ::hsj?/
-2,500,000 cases of exacerbation of asthma (age 6-18) :2:52/'/

Fann et al. (2011) 4



PM, -attributable
health impacts at
census tract level

z-scores: # of standard deviations
from mean

{

Disease rates vary within cities (CDC 2018)

Preliminary results. Do not cite or quote.
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PM2.5 Attributable Stroke Mortality PM2.5 Attributable Asthma ED Visits
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th impact
’] e a I p a C g sd = 0.77 i od = 0.49 sd = 1.01 ::
% 10- %
r ]
ates (cases
54 2
) . == N
Boston Los A'ngeles New York Wash.ington Boston Los A'ngeles New York Wash.ington
PM2.5 Attributable COPD Mortality PM2.5 Attributable Lung Cancer Mortality
. . ope 30-
Intra-city variability often -
exceeds inter-city variability
£ 30- g
< = 20-
£20. £ sd =145 sd s 217 sd =132 sd = 1.56
sd =086 =ofea sd =078 sd =113 109
10-
Preliminary results. Do not cite or - i ———
qUOte' Boston Los A'ngeles New York Wasf{ington Los A.ngeles New York Wgsh.ington



PM2.5 Attributable Rates per Census Tract

N YC Asthma ED Visits
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Hot spots of PM, -attributable asthma
emergency department visits in NYC

Global PM, s dataset
(van Donkelaar et al. 2016) New HAQAST PM, : dataset

Different
concentration
estimates also give
different spatial
distributions of
health impacts

Preliminary
results. Do not
cite or quote.
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Summary

* We estimated health impacts attributable to PM,  at the census tract
level in 4 U.S. cities: Boston, DC, Los Angeles, and NYC

* Intra-city variability in PM, - health impacts often exceed inter-city
variability

* Different concentration estimates gives different magnitudes and
spatial patterns of PM, < health impacts

* This type of analysis can inform city efforts to target air pollution
mitigation actions, reduce health inequities
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Air pollution epidemiology

RR>1
Risk increase

RR=1
No effect

RR<1
Risk decrease

Relative
Risk (RR)

Relative Risk (RR) = ratio of
probability of an event
occurring in an exposed group

\ vs. in an unexposed group

Slope (B) =
Concentration-
Response Factor

O; (ppb)
PM, 5 (ug/m?)
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