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The #1 cause of morbidity globally



Particulate matter (UFP/PNC, BC) air pollution 
near busy roads and highways



Our focus has 
been effects in the 
cardiovascular 
system



Observational findings of 
associations with inflammation



Our controlled exposure study provided strong causal 
evidence that reducing PM reduces SBP



Study 
design and 
participants



The study area



Temperature is associate with changes in blood pressure 



Colder outdoor temperature was associate with 
higher blood pressure in our study population 



The study population is 
evenly matched on all 
variables



Indoor & 
outdoor 
monitoring 
of 
particulate 
matter



Month of the 
year for HEPA 
and sham and 
hour of the day 
and time 
difference for 
blood pressure 
measurements



Benefit, HEPA vs. sham for participants with brachial 
SBP 120 mmHg or greater



Individual SBP 
responses to 

HEPA filtration

Figure 4D.  120 mmHg or Higher 
and Sham Filtration

Figure 4C. 120 mmHg or Higher 
and HEPA Filtration

Figure 4A. Lower than 120 mmHg
and HEPA Filtration

Figure 4B. Lower than 120 mmHg
and Sham Filtration



Clinical 
significance 
of 3 mm Hg 
reduction
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Reaction to at-home air purifiers SBP responses to HEPA filtration varied

* 99% reported running air purifiers virtually 24 hours. 
* Electricity use (N=45) confirmed. 
* 80% of participants used the medium setting. 
* Tolerance to noise increased from 30 to 90 days. 
* Two thirds reporting not being bothered by the noise. 
* Qualitative interviews (26) yielded similar responses. 
* Size, airflow, and energy consumption were concerns.



Take home points:HEPA filtration varied

* BP is likely causally associated with PM exposure. 
* Our crossover trial was rigorous and real life. 
* I/O PM reduced, but UFP during sham is a question. 
* 3 mm Hg reduction in BP only for SBP≥120. 
* Clinically significant reduction.
* Maybe more benefit w/ higher PM. 
* Individual benefit varied considerably. 
* Air purifiers were largely accepted.



Bonus finding, benefit on cognition in >40 years

Pellegrino, Eliasziw , Brugge et al., in preparation
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