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AIR louisville goals

People

● Improve asthma and COPD outcomes among residents by providing actionable 

information to support self-management 

Populations

● Identify hotspots of respiratory disease in the community, and better understand 

how environmental drivers are influencing these patterns.

Policy

● Create a direct loop from data collection to policy action.

● Increase public awareness of air quality and respiratory disease in Jefferson 

County.





people



1,147 participants - 115% of our goal

We aimed to capture a signal that is representative of respiratory disease in Metro Louisville by neighborhood, 

race, SES, and disease severity. 



Age, gender and technology access

Enrollment across age groups

65% of 

participants 

are female

80% of 

participants 

use 

smartphones



Reduction in rescue inhaler use

The frequency of rescue inhaler use 

represents one of the most valuable 

indicators of acute worsening.

Decrease in rescue use at 12 

months: 

- 82% decrease for asthma

- 62% decrease for COPD



> 2x increase in symptom-free days
Participants experienced more than 

2x the number of healthier days -

free from the burden of symptoms 



populations



AIR Louisville: Unprecedented Data Collection

>1.16m data points collected, including 

251,379 medication use events (rescue 

and controller) 

● Date and time

● Medication

● Number of doses

● Location

5.4m environmental data points 

including: 

● Air pollutants: NO2, PM2.5, Ozone, SO2

● Pollen Count

● Temperature, Humidity, Wind speed/direction 

● Land use (zoning, tree cover, impervious 

surface)

● Major roadways and highways



Spatiotemporal model 

Model type: Generalized linear mixed model with quadratic terms and repeated 

measures 

Rescue medication use count per person per day ~ 

NO2 + O3 + SO2 + temperature + humidity (daily mean values) 

Data range: June 2012 - Nov 2016,  6 million data points 

Significant, nonlinear relationships: 

● NO2

● SO2, 

● Ozone 

● Temperature 



Impact of NO2 concentration on rescue medication use 

Asthma risk due 
to NO2 exposure



Impact of O3 concentration on rescue medication use 

Asthma risk due 
to O3 exposure



Impact of SO2 concentration on rescue medication use 

Asthma risk due 
to SO2 exposure



Asthma risk assessment of Louisville neighborhoods 

Represents asthma risk per census tract as 

a function of: 

● NO2 

● SO2 

● Ozone 

● Temperature

● Humidity

(controls for neighborhood socioeconomic characteristics) 



Impacts of climate change



Association of air pollution exceedances with extreme temperatures 

Pollutant Exceedances 
(2015-2016)

Associated with Extreme 
Temperatures (% )
(<40 or > 80)

Nitrogen dioxide (NO2) 5 4 (80%)***

Ozone (O3) 27 27 (100%)***

Sulfur dioxide (SO2) 1 1 (100%)**



Anticipated 4x increase in extreme heat events

! Increasing mean and variance of 
temperature shifts (hotter, more extreme)

! Extreme hot temperatures slated to 
increase 4-fold by 2075

! Temperature inversions may trap 
pollutants

! Heat involved in ozone formation

IPCC 2001



Cost of poor air and climate change

Current cost of exceedances & extreme temperatures: 

$3.7 (12% of annual spend in 2017 USD)

x3

Future cost of exceedances & extreme temperatures: 

$11.1 (33% of annual spend in 2075 USD)

33%

12%



policy



Evidence to support lower national standards 



Enhancing green infrastructure in high-risk neighborhoods

Increase tree canopy 

Traffic rerouting, 

ban/toll on diesel 

trucks 



Revisions to Comprehensive Plan 2040 

15%    vs.       45% 500-ft buffer (APA)



Air Forecast: Alerts about local asthma risk due to environmental conditions



Thank you 

Meredith Barrett, PhD 

VP Research

meredith.barrett@propellerhealth.com



Appendix/Extra slides  



Future climate: 2-4x number of exceedance days, asthma 

symptoms and asthma-related cost 



SO2 success story

5/15: Cane Run switches from coal combustion 

to natural gas-fired turbines, -10,572 tpy SO2

Mill Creek (coal burning) must comply with Mercury 

Air Toxics Rule & SO2 standard and adds additional 

control equipment on all 4 scrubbers. 5/15, 6/16, 

12/16.  -14,208 SO2 tpy
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How many people could be at risk? 

● 21% of the general population

● 23% of the asthma population 

● 64 educational sites

● 49 parks 


