The health burden from indoor PM is significant. This is a

problem worth caring about.
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Fine PM is a major contributor to premature mortality

Global Mortality and Global Burden of Disease Results

All deaths BE5 COVID-19 pandemic
— ~ is estimated to have
Air pollution 6.1 caused 2.9 million
Ambient particulate matter pollution 4.1 deaths globally as of
9 April 2021.
Second-hand [tobacco] smoke * 0.9

(* Premature mortality associated with second-hand smoke is attributed to fine PM.)
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Measurement is
Important
because ...

... It influences how we
understand, attribute
and quantify health
burdens.

... It informs and
validates our control
efforts



Measurement (of PM & health burdens) is complex

Health Burden
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Challenges:

e Exposure (and dose) mischaracterization
e Metric (and measurement method) selection

Large Gradients in Concentrations Around Sources
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What do we mean by “Exposure”?

Locations of PM, s Monitors
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Exposures occur where people and pollutants meet
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M Indoors at home (62%)

The epidemiology of indoor exposures to air
pollutants has been done BUT WE DON’T
ACKNOWLEDGE IT

* ACUTE AND CHRONIC EPIDEMIOLOGY / CLINICAL STUDIES ATTRIBUTING
HEALTH EFFECTS TO AMBIENT PM2.5 ARE ACTUALLY PEDOMINANTLY
STUDIES QF INDOOR EXPOSURES RATHER THAN OUTDOOR.
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Some metrics for indoor particulate matter

PM, s — mass concentration of particles < 2.5 ym diameter

PM;, — mass concentration of particles < 10 um diameter

UFP — (typically) number concentration of particles

1/0 ratio — indoor to outdoor ratio of a particle measure

Infiltration factor — I/O ratio in the absence of indoor sources

Penetration factor — proportion of particles entering with infiltration

Filtration efficiency — fractional removal of particles through a ventilation filter
Air-cleaner effectiveness — fractional reduction of particle measure
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Opportunity: New measurement tools & methods

Chronicle — Implantable Hemodynamic Monitor
®Medtronic Inc.- Minneapolis, MN

RV pressure sensor measures:
Cuetalis and Niact,
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! Example: Personal Exposure with GPS
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Assessment of low-cost PM sensors and monitors

+ About 10% of studies made reference to published protocols

« Researchers typically adopt their own protocol for assessment of sensors and monitors
* Variable judgement criteria for “good enough e ol B e N e 00550

* Methods differ in:
« Duration of testing (short >> long)
* Measurement environments (lab >> field)
« Number of replicate technologies
= Reference method utilized

DOk 10.1111/ina.12533
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Typical performance indicators:
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+ Repeatability & reproducibility
« Limit of detection (LOD)
Moreno-R. et al. 2018, JSSS 123-143 « Dependence on particle size and
Demanega et al. 2021, BAE 057 O poson
i « Dependence on indoor climate
Singer and Delp, 2018, indoor At 0.53-0.63 :
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