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Air Pollution

https://deohs.washington.edu/healthy-air-healthy-schools-technical-information VO C S



Literature Linking Air Pollution to Clinical

Cognitive Outcomes
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PM, - and Dementia Incidence in ACT
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Ultrafine Particles (UFP)
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Combustion particles, organic
compounds, metals, etc.
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UFP, Traffic Pollution, and Dementia in ACT

'
6 mi
N o
Monitoring
Route
v
-1
479N
-2
-3
-4
5
478N 2303
-7
-8
)
477N
@ .
3
2
£ 476N
3
475°N
474N
473N
v
Map tiles by Stamen Design, under CC BY 3.0. \
472+ [0ata by OpenSiroethap, under ODBL.

123W  1222W 121°W
Longitude

1225°W  124W

Monitoring Area

ACT Cohort
AQS Colocation

Port of Seattle
Sea-Tac Airport |

a
o
B Downtown Seattie
<
o
-

pn
pnd

lashon

acom;_ Edgewood

rcee UFP (PNC)

Three Lakd

Black Diam

No association

Increased risk

Four Pollutant |
(PNC+BC+NO2+PM2.5)

Two Pollutant |
(+PM2.5)

Single Pollutant 4

Four Pollutant |
(PNC+BC+NO2+PM2.5)

Two Pollutant |
(+PM2.5)

Single Pollutant -

Four Pollutant
(PNC+BC+NO2+PM2.5)

Two Pollutant |
(+PM2.5)

Single Pollutant 4

Blanco et al. 2022. ES&T. Traffic pollution mobile monitoring campaign. DOI: 10.1021/acs.est.2c01077
Blanco et al. 2024. Envt Int. Traffic pollution and dementia in ACT. DOI: 10.1016/j.envint.2024.108418

———
]
21.07(0.951.21) e | —— Aeoemeeemmeeneennaans
= i
> 1
S [ 0.98 (0.92-1.05) A
g .
211.00(0.93-1.06)  ceeeeeeee PR
2 [1.00 (0.93-1.06) .
.
[]
(091 (079:1.08) oo PSS S
) :
S | 0.95 (0.89-1.01) ——
5 .
3 | 0.97 (0.92-1.03) S
.
_|ooo086-1.18) A,
= |
= 1
(0,96 (0.91-1.02) N
= 1
g .
0.97 (0.92-1.03) SR -
.
08 1.0 1.2

HR (95% CI)

Analysis -®- Primary -&- Sensitivity



Air Pollution and ADRD
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Research Directions

o « e I I . . Q
Exposure to individual regulated UFP & air pollution mixtures

pollutants
Mostly clinical outcomes Mechanistic outcomes:
(e.g., dementia) neuropathologic changes
At-risk populations & Inferences about the general
highly selective autopsy samples population of older adults

Overall effects Affected subgroups
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ACT Autopsy Cohort

MEDICAL RECORDS

hart review

MEDICAL RECORDS
Automated data

INTERVIEWS
Biennial in-person visits,
cognitive, physical, and

sensory function

BIOLOGIC DATA
DNA, blood

NEUROPATHOLOGY DATA
Brain autopsies

PHYSICAL MEASURES
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Neuropathology in ACT
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Analytic Overview

Population Restricted Population Inference:
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Cohort Characteristics

Autopsy Cohort  Original Cohort

(N=797) (N=5725)
Age at Death
Mean (SD) 89.1 (6.7) 87.7 (7.1)
Missing 0 (0%) 2341 (40.9%)
Sex
| Female 457 (57%) | 3320 (58%)
Male 340 (43%) 2405 (42%)
Race
[ white 750 (94%) | 5119 (89%)
People of Color 47 (6%) 606 (11%)
Education
None 62 (8%) 461 (8%)
GED or HS 332 (42%) 2104 (37%)
Bachelor's 189 (24%) 1356 (24%)
Master's 109 (14%) 916 (16%)
Doctorate 45 (6%) 343 (6%)
Other 60 (8%) 545 (10%)
Neighborhood SES
Mean (SD) 0.7 (0.7) 0.7 (0.7)
Year of Death
Mean (SD) 2010.2 (6.0) 2009.1 (6.9)

Missing 0 (0%) 2341 (40.9%)
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Neuropathology Measures at Autopsy
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Predicted EXpOSU 'eS (10 Years Prior to Autopsy)
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Relative Risk of Elevated Neuropathology
per SD Increase in Pollutant Conc.
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Relative Risk of Elevated Neuropathology
per SD Increase in Pollutant Conc.
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Heterogeneity by Demographic and Genetic
Factors

" Effect Modifiers )
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Quantitative Neuropathology by Brain Region
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Occipital

Lob
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Image: https://www.brainframe-kids.com/brain/facts-lobes.htm



Long-Term UFP Models

Map tilee-by Stamén.Design, under CC BY 3.0.
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Critical Exposure Windows
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Thank You!
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Who is Autopsied?

More likely to agree to ....and pass away
autopsy > Diabetes

> Non-Hispanic White > Alcohol problems
> Dementia diagnosis > Difficulty with ADL
> CV Disease

> Smoking history

> No depression



Survival Bias
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Air Pollution and Aging Health
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Air Pollution and Aging Health
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