
Contextual & Environmental Data: 
Resources for HRS and other aging surveys

Jennifer Ailshire

University of Southern California

CACHE Workshop

October 24-25, 2025



Identify projects and 
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HRS Contextual Data 
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~ Improved user experience via enhanced communication and dissemination ~ 



https://gero.usc.edu/ 
cbph/cdr/

NIA Funded P30 Centers on the 
Demography and Economics of 
Aging (P30 AG017625)
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Current CDR Data Products

Topic’ Data Source Years Geography

Sociodemographic 

Environment

Decennial Census and 

American Community Survey

Census 1990, 2000, 2010

ACS 5-year 2005-2021

CBSA, Tract, County, 

State

EPA FAQSD

PM2.5 and O3
-2020

-2018

-2010

-2022

-2016

-2012

-2009

-2010

-2005, 

-2010

-2015

Physical Environment:
•Air Pollution
•Weather
•Built Environment
•Food
Social Environment:
•Socioeconomic Environment
•Crime
Health-Related Environment:
•Health

Race, income, inequality and segregation Census & American Community Survey

PM 2.5, O3, NO2, Sulfate, Black Carbon, Nitrate, Sea Salt EPA FAQSD, ATMOS

Crime (assault, burglary, etc.) Uniform Crime Reporting

Distribution of medical resources Dartmouth Atlas

Street segments, Links between streets Street Connectivity

Heat index, Wind chill, Precipitation amounts, Average temperatures gridMET

Access to grocery stores and restaurants, Food assistance, Food availability USDA

Number of healthcare providers, facilities, and professionals AHRF

Environmental quality, Environmental sound EPA EQI, NPS Noise

Social 
Environment

Physical 
Environment

Health 
Environment

Built 
Environment 

CDR Data Products by Domain



Topic Data Source Years Geography

Sociodemographic 
Environment

Decennial Census 1990, 2000, 2010
CBSA, Tract, County, 
StateAmerican Community Survey 5-year: 2005-2021

1-year: 2006-2021

Air Pollution
EPA FAQSD (PM2.5 and O3) 2002-2021 Tract

NO2 LUR Model Estimates 2000-2010 Tract

Weather gridMET (Heat, Wind Chill, Temperature, Precipitation) 1979-2023 Tract

Crime Uniform Crime Reporting 1994-2019 County

Food USDA Food Access and Environment 2010-2019 Tract, County, State

Health
Area Health Resources File 2000-2009 County, State

Dartmouth Atlas of Care 1992-2011 Hospital, HSA, HRR, 
County, State

Built Environment

Walkability 2010 Tract

National Park Service Noise 2013-2015 Tract

EPA Environmental Quality 2000-2005, 
2006-2010 County

CDR data products available via NIA-funded enclaves and studies

CDR Data Current Products List



Selected CDR Data Products

Census and 
American 
Community 
Survey
Social environment

gridMET 
Weather

EPA FAQSD 
O3 and PM2.5

ATMOS
PM2.5 and Components

CDR provides user-friendly data products to study the impact of place on health and well-being. 
CDR provides: 

Geographic identifiers standardized to 2010 boundaries *(currently updating to 2020 boundaries)
Data availability at multiple time points (e.g., daily, weekly, monthly, quarterly, yearly) 
Cleaned and processed data for commonly used measures (e.g., heat index, neighborhood SES)



Air Pollution: EPA FAQSD Files

EPA FAQSD 
O3 and PM2.5

Geographies: Census Tract

Years: 2002-2021

Data Sources: Fused Air Quality Surface Using Downscaling (FAQSD) 
Files, Environmental Protection Agency 

CDR produces aggregated EPA census tract-level (modeled) 
estimates of PM2.5 and O3 over time

CDR releases mean annual, quarterly, and monthly estimates of 
PM2.5 and O3 for all census tracts in the contiguous United States 

*Future version will add measures of number of days above PM2.5 thresholds

Jenni fer Ailshire, Sung Eun Cho, Jong Woo Nam, Eun Young Choi. 2025. Contextual Data Resource (CDR): United States Environmental Protection Agency Particulate Matter 2.5 FAQSD Files by  Census Tract, 2002-2021, Version 3.0. Los Angeles, CA: USC/UCLA Center on Biodemography and Population Health.

Jenn ifer Ailshire, Sung Eu n Cho, Jong Woo Nam, E un Young Choi. 2025. Contex tual Data Reso urce (CDR): United States En vironmen tal Pr otection Agency Ozone FAQSD Files by Census Tract, 2002 -2021, Version 3.0. Los Angeles, CA: USC/UCLA Center  o n Bio demogr aphy and Population Health. 



Air Pollution: ATMOS

ATMOS 
PM2.5 and Components

Geographies: Census Tract

Years: 2000-2023

Data Sources: Atmospheric Composition Analysis Group (ACAG), 
Washington University in St. Louis

CDR produces estimates that aggregate from ATMOS 1 x 1km raster 
data to the census tract level. Estimates include: 

PM2.5, Sulfate, Nitrate, Ammonium, Organic Matter, Black Carbon, 
Mineral Dust, Sea Salt

CDR releases mean annual and monthly estimates for all census 
tracts in the contiguous United States 

Ailshire,  J.A.,  Nam, J.W ., and C.E. Fisk. 2023. Contextual Data Resource (CDR):  Atmospheric Concentration Data, 2000 -2023, Version 2025. Los Ang eles, CA: US C/UCLA Center on Biodemography and Population Health.



gridMET 
Weather

Weather: gridMET

Geographies: Census Tract

Years: 1979-2023

Data Sources: John T. Abatzoglou Climatology Lab, University of 
California Merced

CDR produces estimates that aggregate daily measures from 
gridMETS’s  4 x 4km raster data to the census tract level. Estimates 
include: 

Number and percent of days at heat index levels, 
Number and percent of days at wind chill levels, 
Number and percent of days with precipitation, 
Average minimum and maximum temperatures

CDR releases mean monthly estimates for all census tracts in the 
contiguous United States 

Ailshire,  J.A.,  Nam, J. W ., Vavra-Musser, K. , Choi, E.Y.,   Fisk, C.E.  2025. Contextual  Data Resource (CDR): gridMET Weather D ata.  Los Angeles,  C A: USC/ UCLA C enter on Biodemography and Population Health.



Census and 
American 
Community 
Survey
Social environment

Social Environment: Census and ACS

Geographies: Census Tract, CBSA, County, State

Years: 1990, 2000, 2010 (Decennial Census) 
2005-2009 to 2017-2021 (ACS, 5-year estimates) 
2006-2019, 2021 (ACS, 1-year estimates)

Data Sources: United States Census Bureau

CDR produces Census and ACS estimates from curating and 
processing multiple data tables to match various geographies. 
Estimates include: 

Demographic information (race and ethnicity, age, language use)
Socioeconomic characteristics (educational attainment, poverty)
Household-related factors (living alone, female-headed households)
Housing information (vacancy, homeownership, home value)

CDR releases Census and ACS data for the contiguous United States, 
Alaska, and Hawaii

Jennifer Ailshire,  Jong Woo Nam, Eun Young Choi.  2024. Contextual  D ata Resource (CDR):  US Decennial Census and American Commu nity Survey Data, 1990-2021, Version 3.0. Los Angeles, CA: USC/UCLA Center on Biodemography and Population H ealth.
Jennifer Ailshire,  Jong Woo Nam, Eun Young Choi.  2024. Contextual  D ata Resource (CDR):  American Community Survey 1 -year Data, 2006-2021, Version 3.0. Los Angeles, CA: USC/UCLA Center on Biodemography and Population H ealth.



Example: CDR Environmental Quality Index Data Documentation

All CDR products 
include user-friendly 
documentation, 
providing guidance on 
linking to respondent-
level data



Accessing the Contextual Data Resource

The CDR is a currently available for use with HRS, NHATS, PSID, and UAS (…and others)

• CDR products are linkable to respondent-level data
• Restricted Data Product – (needs approval through individual studies, formal agreements, or enclaves)
• Access via CDR approval may also be available – (priority given to NIA-funded, studies of aging)



Planned 
CDR 
Updates

In order to make more user-friendly data we are:

• Adding additional data sets that are a compilation of 
several measures
• Examples: EPA Environmental Quality Index; Medical 

Shortage Areas/Medically Underserved Areas
• Creating summary indices for high dimensional data sets

• Neighborhood socioeconomic status/deprivation
• Creating longitudinal measures

• Neighborhood change over time
• Creating more spatially refined measures

• Air quality and temperature spikes
• Creating more temporally refined measures

• Daily pollution and temperature linked to survey 
respondents -> for select studies



CDR Team Members



https://hrs.isr.umich.edu/data-products/restricted-data/available-products

https://hrs.isr.umich.edu/data-products/restricted-data/available-products
https://hrs.isr.umich.edu/data-products/restricted-data/available-products
https://hrs.isr.umich.edu/data-products/restricted-data/available-products
https://hrs.isr.umich.edu/data-products/restricted-data/available-products
https://hrs.isr.umich.edu/data-products/restricted-data/available-products
https://hrs.isr.umich.edu/data-products/restricted-data/available-products
https://hrs.isr.umich.edu/data-products/restricted-data/available-products


“Linking 1940 U.S. Census Data to Five Modern Surveys of Health and Aging.” 
(R01AG050300, PI:  Warren)

Historical Census Linkages

Limited number of respondents 

were linked to 1940s census.

1950s census linkage underway.

Use of new machine-based linking 

algorithms and enhanced linkage 

data.

*Final data products available as a 

restricted HRS geographic data 

product, accessible via MiCDA enclave.



“Historical Social and Environmental Determinants of memory Decline and 
Dementia among U.S. Older Adults.” (R01AG074359, PI:  Casey, Mayeda)

Historical Environmental Data

Information from HRS 1940s enumeration 
districts used to create contextual data from 
digitized historical maps.

Creating novel air pollution metrics and late-
1930s redlining.

*Data linkage under way. Final data products will be 

available as a restricted HRS geographic data 

product, accessible via MiCDA enclave.



HRS Survey

HRS & Life Course Contextual Data

Some cohorts could be linked to contextual data since 
early life/early adulthood.

Subsequent planned cohorts (e.g., MGENX in 2026) would 
have information since birth.

Older cohorts (e.g, WBB and older) could still be linked to 
historical data, but likely with less coverage of early life.



HRS Contextual Data Acess

• User Contributed Products via HRS: 

• Users create a contextual data resource (e.g., air 

pollution, state policies, historical census) using 

restricted geographic information on respondents

• HRS provides secure access for data linkages

• HRS works with contributors on final data product 

and documentation

• Data are deposited into the MiCDA virtual enclave

• User Contributed Products via MiCDA: 

• Data that is at the national level (e.g., all states or 

all census tracts) - not specifically linked to HRS 

respondents/HRS not involved - will be available 

from MiCDA GLR

❖ Access to “special” restricted HRS data has a different 

review and approval process



Questions
HRS Help Desk: hrsquestions@umich.edu

CBPH CDR: cdradmin@usc.edu

mailto:hrsquestions@umich.edu
mailto:cdradmin@usc.edu
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