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When using these data for published products, please include the following
acknowledgment:

This analysis uses air pollution estimates (Individual-Level Fine Particulate Matter,
Version 1.0) generated at participant addresses for the Health and Retirement Study
by the Environmental Predictors of Cognitive Health and Aging (EPOCH) Study
developed by researchers at the University of Michigan School of Public Health and
the University of Washington School of Public Health. The EPOCH Study was
funded by the National Institutes of Environmental Health Sciences and

the National Institutes of Aging (NIEHS/NIA, Ro1ES028694, Adar).
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Data Description

Particulate matter of aerodynamic diameter less than 2.5 microns (PM-.5) is a measure
of extremely small particles that can be found in air. These particles are generated from
a wide variety of sources ranging from natural emissions of windblown dust to
anthropogenic emissions from fossil fuel combustion, traffic, industry, and fires. PM..5is
ubiquitous and poses public health risks as their inhalation can initiate inflammation,
oxidative stress, vascular changes, and autonomic imbalance that can ultimately lead to
increased morbidity and mortality.

The EPOCH study has generated time-varying estimates of PM-.5 concentrations in
ug/ms3 for all HRS respondents using their exact address locations throughout the study.
Specifically, we leveraged an existing spatiotemporal model that fuses measurements
from the Environmental Protection Agency regulatory networks and several research
studies, over 300 geographic covariates characterizing local transportation, land cover
and use, population density, emissions sources, vegetation, and spatial correlations.
Greater detail of these data sources and the methods used can be found in the citations
above, but, briefly, the approach uses a hierarchical model that accounts for three
components of variations across space and time: (1) a spatially varying long-term
average, (2) spatially varying time trends, and (3) spatially correlated but temporally
independent residuals. While originally developed for the six metropolitan areas of the
Multi-Ethnic Study of Atherosclerosis, this model was later extended to provide
coverage across the full United States.

Using this national spatiotemporal model, we predicted individual-level estimates of
PM. 5 for each participant's home address at a two-week time resolution between 1998
and 2016 (Keller et al., 2015). Between 1990 and 1997, we predicted these estimates with
less temporal resolution (i.e., an annual average) since the ground-level monitoring data
during this period was more limited. In the earlier periods, our estimates were derived
using a combination of extrapolation from more recent EPA PM:.; measurements as well
as PM. 5 sulfate data from non-regulatory EPA stations and visibility data across the
Weather Bureau Army Navy Network (Kim et al., 2017).

We generated time-weighted concentrations averaged over 1-, 5-, and 10-year periods
and updated them monthly between 2000 and 2016 for the time period between a
participant’s first interview and their last interview (or time of death). For participants
who relocated during the follow-up period, our estimates were weighted by the duration
of time a participant spent at a given address. If the information was missing, we
assumed that the move occurred midway between the current and the previous wave.
The survey item related to how long the participant resided at their address was used to
estimate the time they were at their first address. We required that there was 75%
complete information for the averaging period of interest to have a value reported.

For more information on these data sources, please review the recommended citations
and/or the following manuscript where these data linked with HRS were first published:
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Data Details

Spatial Resolution: Exact address location (time-weighted by residential history, as
described above)

Temporal Resolution: Data have been averaged over the previous 1-, 5-, and 10-year
periods for each HRS respondent before the monthly index dates between 2000 and
2016 for the time period between a participant’s first interview and their last interview
(or time of death).

Data Generation: Calculated for each respondent based on their residential locations
using a spatiotemporal prediction model

Missing Data: Exposure data is missing when the prediction model could not be
estimated due to addresses being missing or incomplete (0.3% of survey addresses). All
others were missing because there were no model estimates available for those locations
(i.e., outside of design space or missing predictors required to estimate exposures).

Units: ug/ms3

Variable Names: hhidpn
HHID
PN
end_date
pm25_epoch_ 1y
pm25_epoch_5y
pm25_epoch_ 10y

Summary Statistics:

Variable Description N Mean Std Dev Minimum Maximum

hhidpn HRS Participant ID:
Household ID + Person
Number (numerical as

HHIDPN=1000*HHID+PN)

4101845 223172462 230043222 2010 959738010

HHID Household ID (6-

character)

4101845

NA

NA

000002

959738

PN

Person Number (3-
character)

4101845

NA

NA

010

043

end_date

Index date for exposure
average

4101845

NA

NA

1/15/2000

12/15/2016

pm25_epoch_1y

PM;s, 1-year average
(ng/m3), indexed to
'end_date'

3961600

10.1611

3.004083

1.749139

31.19463



https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2808088
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pm25_epoch_5y PM, s, 5-year average
(ng/m3), indexed to 3990274 10.76898 3.013132 2.322188 28.04712
'end_date'

pm25_epoch_10y | PM,s, 10-year average
(ug/m3), indexed to 3973055 11.43695 3.061057 2.377636 26.13627

'end_date'




