Figure S1. Spatial distribution of EPA PM2.5 monitoring stations in the contiguous United States (2010–2020). The map displays the geographical locations of active monitoring sites (indicated by red dots) sourced from the US Environmental Protection Agency (EPA) Air Quality System. The study area is stratified into four US Census Regions: West, Midwest, South, and Northeast, demarcated by bold black boundaries. Grey lines represent state boundaries. The distribution illustrates that monitoring stations are densely concentrated in highly populated metropolitan areas and industrial regions (e.g., the Northeast corridor, the Midwest, and the West Coast), thereby ensuring high-quality exposure data for the majority of the population included in the analysis.
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Table S1. Spearman correlation coefficients among air pollutants, meteorological factors, and Social Vulnerability Index across the contiguous US (2010–2020). 
	　
	PM2.5 (µg/m³)
	Ozone (ppm)
	Temperature (℃)
	Social Vulnerability Index (SVI)

	PM2.5 (µg/m³)
	1
	-0.046*
	0.158*
	0.140*

	Ozone (ppm)
	-0.046*
	1
	0.334*
	-0.068*

	Temperature (°C)
	0.158*
	0.334*
	1
	0.248*

	Social Vulnerability Index (SVI)
	0.140*
	-0.068*
	0.248*
	1

	* p < 0.05. Absolute correlation values (|r|) < 0.3 indicate weak correlation; 0.3–0.7 indicate moderate correlation; > 0.7 indicate strong correlation. All correlations were statistically significant due to the large sample size.



Table S2. Coverage of EPA air quality monitoring stations across US counties (2010-2020). Population coverage was calculated based on the average population of counties containing at least one active monitor during the study period.
	Region
	Total Counties
	Counties with Monitors (N)
	Counties with Monitors (%)
	Counties without Monitors (N)
	Counties without Monitors (%)
	Population in Monitored Areas (%)

	National
	3108
	1206
	38.8
	1902
	61.2
	84.3

	Northeast
	217
	147
	67.7
	70
	32.3
	92.4

	Midwest
	1055
	321
	30.4
	734
	69.6
	77

	South
	1422
	467
	32.8
	955
	67.2
	76.6

	West
	414
	271
	65.5
	143
	34.5
	97.5
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