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Growing evidence for associations of UFP 
with adverse health outcomes

Long term
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Summary of Air Pollution 
Reduction Tactics

By Allison Patton

Effectiveness
Location Good Moderate Inconclusive
On-Site • Filtration

• Air intake location
• Sound proofing

• Healthy placement 
of buildings and 
parking structures

• Trees and 
Plantings

• Healthy 
vegetables

Off-Site • Park locations
• Land use buffers

• Built or vegetative 
barriers

• Active travel 
locations

• Decking over 
highways 4



HEPA air filtration Interventions
• 2015 Los Angeles city ordinance requires high grade 

filtration in near-highway homes and schools (1)

• Mechanical ventilation filtration can reduce indoor UFP 
(2,3), but more difficult to reduce UFP in low-income 
households without mechanical ventilation (4,5) 

• To date, few studies testing the health benefits of reducing 
indoor UFP from traffic (6,7,8).

1) http://clkrep.lacity.org/onlinedocs/2015/15-1026_ORD_184245_6-4-16.pdf
2) Stephens, 2013. Indoor Air.
3) Polidori, 2013. Indoor Air.
4) Padró-Martínez, 1994. Atmospheric Environ.
5) Batterman, 2012. Indoor Air.
6) Bräuner, 2008. Am J Respir Crit Care Med.
7) Padró-Martínez, 2015. Int J Environ Res Public Health.
8) Brugge, 2017, Building and Environment





Study 1: Somerville public housing

Padró-Martínez et al. International Journal of Environmental Research and Public 
Health, 2015, 12: 7814-7838.  FUNDED bt US Housing and Urban Development



Study 2: Boston Puerto Rican Health Study

Brugge et al., 2017, Building and Environment
FUNDED by US National Heart Lung and Blood Institute





CPC; TSI Model 
3783, d50 7 nm, 
maximum
detectable 
particle>3 μm





% reduction in PNC 
(indoor)

% Indoor Spikes

Participant ID % Total
P01 43% 15.9%
P02 86% 9.0%
P03 56% 10.3%
P04 64% 5.7%
P05 75% 11.4%
P06 69% 6.4%
P07 49% 8.3%
P08 54% 6.6%
P10 41% 10.8%
P11 -5% 16.7%
P12 56% 15.1%
P13 77% 11.6%
P14 52% 10.9%
P16 69% 9.8%
P17 82% 8.2%
P19 76% 8.3%
P20 72% 14.1%
P21 59% 7.8%
P22 86% 8.6%
P23 77% 11.9%
P24 33% 8.7%
P25 60% 9.1%
P26 38% 12.1%

Study 2. 
Reduction 
by HEPA



Sham reduces 
PNC

Indoor spikes 
in PNC



No consistent or statistically significant 
trend in biomarkers



Lessons (new grant proposal):

1) Need larger sample sizes
2) Need a wash out period
3) Sham filtration?
4) Window opening – focus on cold months
5) Have to assess indoor sources
6) Health of participants
7) Personal exposure/time activity
8) Measure multiple PM types



We are seeking to do a large intervention trial 
incorporating lessons we learned



https://www.springer.com/us/book/9783319895864



Thank you
Any questions?



Meta 
analysis of 

both studies
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