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Air pollution kills 712,000 people a year prematurely, compared with 
approximately 542,000 from unsafe water, 275,000 from malnutrition 
and 391,000 from unsafe sanitation. 



Lelieveld et al. Nature 2015; 525:367-371



Heft-Neal et al. Nature 2018



How reliable are GBD 
estimates for SSA region?
• Estimates of BOD 

attributable to AP in SSA 
are based on extrapolations 
of results of epidemiologic 
studies from locations with 
lower ambient PM2.5 
exposures

• Very limited epidemiologic 
studies from Africa

• Relative contribution of 
specific sources of AP differ 
from those in North 
America and Europe

• IER functions are therefore 
limited in their application to 
SSA  

Heft-Neal et al. Nature 2018



Katoto et al. 
Environ Res 2019; 
173: 174–188



BOD attributable to ambient air 
pollution in SSA is growing, yet 
estimates of its impact on the region 
are underestimated due to  
• lack of air quality monitoring
• paucity of air pollution 

epidemiological studies, and
• important population vulnerabilities 

in the region 

Coker & Kizito
Int J Environ Res Public Health 2018; 15: 427





Strengths of LCS technologies
• Air pollution measurements at high spatiotemporal resolution is 

necessary for accurate assessment of both outdoor and 
personal exposure 

• LCS can easily be deployed at several locations to increase 
granularity in air pollution measurement and enable better 
quantification of exposure.

• Major validity concern of published air pollution 
epidemiologic studies

• LCS can thus complement regulatory monitoring to advance 
exposure science



















• We investigated the potential of PurpleAir sensors for 
conducting air pollution epidemiologic research leveraging on 
the USEPA US-wide correction formula for ambient PM2.5 

• We used data from a PurpleAir sensor located in Rio Branco, 
Brazil between 2018 and 2019. 

• Humidity measurements from the PurpleAir sensor were used 
to correct the PM2.5 concentrations. 

• We established the relationship between ambient PM2.5 
(corrected and uncorrected) and daily all-cause respiratory 
hospitalization in Rio Branco, Brazil using GAM and DLNM 



Adjusted incidence rate ratios (IRR) for a 10-unit increase of corrected (red) and uncorrected (blue) PM2.5 concentrations.



• We observed increases in daily respiratory hospitalizations of 
4.9% (95% CI: 1.4%, 10.1%) for a 2-day lag and 5.7% (95% CI: 
1.4%, 10.1%) for 3-day lag, per 10µg/m3 PM2.5 (corrected 
values). 

• Exposure-response relationships estimated using corrected 
low-cost air quality sensor data were comparable with 
relationships estimated using reference grade monitors and 
validated air quality modelling approaches 

• Suggests that correcting low-cost PM2.5 sensor data may 
mitigate bias attenuation in air pollution epidemiologic 
studies. 



Conclusion
• In SSA, in the short to medium term, LCS should be leverage 

over the prohibitively expensive regulatory and reference 
instrumentation

• In the long-term, investment in regulatory instrumentation, no 
matter how limited they will be, is recommended for periodically 
calibrating sensor networks and developing correction factors 

• Helps to address data quality issues and inspire public 
confidence in the policies and regulations, and research 
findings emanating from such air pollution data.



Session Q&A Discussion

Please submit your questions for the session speakers through 
Whova – on your mobile or desktop device.

Make sure to note WHOM your question should be addressed to.



Thank You for joining us for Part 1 of the 
session. 

Part 2 will begin momentarily.

Part 2 Speakers:
Emmanuel Appoh, Ghana Environmental 

Protection Agency
Sandra Freire, University of Cabo Verde

Tom Grylls, Clean Air Fund
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