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Why worry?

« ~ 7 million deaths/year globally from ambient air pollution + household air

pollution (smoke + cooking fires) (wHo, 2018)

* Most exposure to ambient air pollution occurs inside of homes and other

buildings

* In the US, many indoor combustion sources contribute to air pollution

exposures, with health effects above and beyond the effects of ambient air

pollution infiltrating indoors
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Framework

SOURCES

EXPOSURE

Indoor Sources
Cooking appliances
Tobacco smoke
Cleaning products
Furnishings

Pesticides

Personal care products
Pollutant reservoirs

Outdoor Sources
Traffic

Industrial activity
Residential activity
Contaminated soil

Physical Structure

Size and design of structure
Size of living space

Single family vs multifamily
Leakage and/or air exchange
Heating systems

Mechanical ventilation

Activity patterns

Cooking appliance usage
Cooking practices

Smoking behavior
Consumer product usage
Personal care product usage
Time spent at home
Interaction with sources
Influence on air exchange
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e Substantial contribution of

Indoor sources

* Important tradeoffs

» Potential disparities

(Adamkiewicz et al. 2011)
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Example: Infiltration of ambient
(outdoor sources + physical structure)
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(Rosofsky et al. 2019)
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Implications for exposure disparities

Race/Ethnicity
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Example: Indoor sources HC'E)Eﬁ’E

72 households recruited (131 total visits)
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(Chu et al. 2020)
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Fraction of Indoor PM, (%)
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(Chu et al. 2020)
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Predictors of exposure differences

» Elevated exposures among renters explained by
behavioral and building-level contributors (some
modifiable)

» Cooking

* Smoking

* Range hood use
 Building size

(Chu et al. 2020)
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Putting the pieces together

« Some interventions would reduce indoor exposures for all
populations, and others might have differential effects across

homes

* Q: What are the characteristics of “high-performing”

Interventions?
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Post-Retrofit Windows
Conditions Closed Open
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Activity
Scenarios

Pre = Post-Retrofit Pre = Post-Retrofit Pre = Post-Retrofit  Pre = Post-Retrofit

No Smoking +
Average Cooking

No Smoking +
Heavy Cooking

Heavy Smoking +
Average Cooking

Heavy Smoking +
Heavy Cooking
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(Underhill et al. 2017)
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Conclusions

* Indoor air is a function of outdoor air pollution, building
characteristics, and indoor sources

* In the presence of gas stoves, smoking, or other
combustion sources, indoor sources can dominate
iInfiltration from outdoors

* Healthy indoor environments have minimal indoor
sources and use robust ventilation and filtration to avoid
iIndoor/outdoor source tradeoffs
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