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Outline 

•  VERY Brief introduction to REGARDS 
•  Objectives of current funding 
•  Progress to date 
•  Remaining goals 



3 

Why REGARDS? 
Racial Disparities 

Race/Ethnic Relative Risk 
White Reference (1997) 
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Why REGARDS? 
Regional Disparities 
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Why REGARDS? 
Regional Disparity 
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•  Longitudinal population-based cohort of 30,229 
volunteers aged 45 and older, with a goal of 
determining why there are racial and region 
differences in stroke mortality rates 

•  Simple random sampling with geographic 
representation 
–  21% from the buckle of the stroke belt (goal was 20%) 
–  35% from the stroke belt (goal was 30%) 
–  44% from the rest of the contiguous US (goal 50%) 

•  Racial representation: 42% African American / 
58% white (goal was 50/50%)  

•  Sex representation: 45% male / 55% female (goal 
was 50/50%)  

REGARDS 
Study Population 
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White 
African American  

N = 30,229 

REGARDS 
Study Population 
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Overarching Goals of this Research 

•  Characterize PM2.5, solar insolation, and land 
surface temperature using NASA satellite 
observations, EPA ground level data, and other 
national datasets 

•  Link these data with data from REGARDS, in 
order to assess whether these factors impact 
cognitive decline and secondary outcomes 

•  Disseminate the dataset to end-users for 
decision making through CDC WONDER 
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Objectives of the Current Project 

•  We have 7 objectives through which we 
hope to accomplish our overarching 
goals 

 
1.  Produce daily gridded estimates of PM2.5 for the 

conterminous US for the years 2003-2008 from 
MODIS Aqua data 

2.  Produce daily gridded solar insolation (SI) maps for 
the conterminous US during the same period using 
data from the NARR 

3.  Produce daily gridded and surface temperature 
(LST) maps over the conterminous US during the 
same period using data from MODIS 
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Objectives of the Current Project 

•  We have 7 objectives through which we hope 
to accomplish our overarching goals 

4.  Link the estimates of PM2.5, SI and LST with data 
from the more than 30,000 participants from the 
REGARDS study. 

5.  Determine whether exposure to PM2.5 or SI is 
related to the rate of cognitive decline among 
participants in the REGARDS study, independent of 
other known risk factors for cognitive decline 

6.  Examine the relationship between the estimated 
PM2.5 and SI and other health-related conditions 
among REGARDS participants, including 
diminished kidney function, hypercholesterolemia, 
hypertension, and inflammation (CRP) 
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Objectives of the Current Project 

•  We have 7 objectives through which we hope 
to accomplish our overarching goals 

7.  Deliver daily gridded environmental data sets 
(PM2.5, SI and LST) to CDC-WONDER for the 
2003-08 period 
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Year 3 Status 
1.  Produce daily gridded estimates of PM2.5 for the 

conterminous US for the years 2003-2008 from MODIS 
Aqua data 

2.  Produce daily gridded solar insolation (SI) maps for the 
conterminous US during the same period using data from 
the NARR 

3.  Produce daily gridded and surface temperature (LST) 
maps over the conterminous US during the same period 
using data from MODIS 

 
All datasets have been produced,  

and transferred to UAB! 
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Year 3 Status 

4.  Link the estimates of PM2.5, SI and LST with data 
from the more than 30,000 participants from the 
REGARDS study. 

 
 
 

All datasets have been linked  
to the REGARDS participants! 
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Year 3 Status 

5.  Determine whether exposure to PM2.5 or SI is 
related to the rate of cognitive decline among 
participants in the REGARDS study, 
independent of other known risk factors for 
cognitive decline 

•  SI analyses completed for cognitive decline, 
results reported last year (using six-item 
screener) 

•  Paper under review at International Journal of 
Biometeorology 

•  Secondary analyses of more sensitive cognitive 
measures planned 
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PM2.5 Analyses (ICD) 

•  Assessed association between PM2.5 and 
incident cognitive decline (ICD) 
– Primary exposure: average PM2.5 exposure 

during the two-week period prior to baseline 
interview 

– Primary outcome: ICD based on impairment 
on the six-item screener at the most recent 
follow-up visit 
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PM2.5 Analyses (ICD) 

•  Fit incremental logistic regression models to 
assess association 
–  Model 1: PM2.5, temperature, season, incident stroke 
–  Model 2: M1+age, race, sex, education, income 
–  Model 3: M2+smoking, exercise, alcohol use, obesity 
–  Model 4: M3+depression, dyslipidemia, diabetes, 

hypertension 
•  Also, examined the impact of urban/rural 

residence on relationship between PM2.5 and 
ICD 
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PM2.5 Analyses (ICD) 

•  Results: 
 Model 1: 1.15 (1.01, 1.31) 
 Model 2: 1.12 (0.98, 1.28) 
 Model 3: 1.12 (0.97, 1.28) 
 Model 4: 1.13 (0.97, 1.30) 

 
•  Thus, there is an association between PM2.5 and ICD, 

but after adjustment for a variety of factors, it is no longer 
statistically significant 
–  For each increase of 10 µg/m3 in PM2.5, the odds of ICD increase 

by approximately 15% 
–  The association does not differ depending on whether 

participants are rural or urban residents   
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PM2.5 Analyses (ICD) 

•  Manuscript currently under review at 
Environmental Health Perspectives 

•  Plans to assess the relationship between 
PM2.5 and more sensitive measures of 
cognitive function are in the works 
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Year 3 Status 

6.  Examine the relationship between the estimated 
PM2.5 and SI and other health-related conditions 
among REGARDS participants, including 
diminished kidney function, 
hypercholesterolemia, hypertension, and 
inflammation (CRP) 

–  Analyses of SI and secondary outcomes completed, 
manuscript in progress 

–  Analyses of PM2.5 and stroke completed 
–  Analyses of PM2.5 and MI proposed 
–  Analyses of PM2.5 and CRP under development 
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SI and Secondary Outcomes 

•  Analysis of SI and secondary outcomes 
(CRP, cholesterol, systolic blood pressure 
(SBP) and chronic kidney disease) largely 
hypothesis generating 
– Use a split sample methodology, in which we 

randomly divided the sample in two 
•  First half used as “exploratory sample” in which all 

analyses conducted 
•  Second half used as “confirmatory sample” in 

which significant associations from the exploratory 
sample were confirmed 
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SI and Secondary Outcomes 

•  Primary exposure: average insolation for the 
year prior to the baseline assessment, 
categorized into above or below the median 
exposure (i.e. high and low levels of exposure) 

•  Primary outcomes:  
–  C-reactive protein (CRP) 
–  High density lipoprotein (HDL) 
–  Low density lipoprotein (LDL) 
–  Total cholesterol 
–  SBP 
–  Estimated glomular filtration rate (eGFR) 
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SI and Secondary Outcomes 

•  Results 
– From the exploratory sample, we found that SI 

was associated with SBP and HDL after 
multivariable adjustment 

•  The association between SPB and SI differed by 
race (p=0.02) 

–  For blacks, exposure to SI below the median was 
associated with an increase in SBP of 1.6 mmHg (95% 
CI: 0.4, 2.8) 

•  Exposure to SI below the median was associated 
with HDL levels 1.6 mg/dL lower than those 
exposed above the median (95% CI: 0.5, 2.4) 
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SI and Secondary Outcomes 

•  Results 
– Only the association between HDL and SI 

was confirmed in the confirmatory sample 
•  In the multivariable model, SI exposure below the 

median was associated with HDL levels 2.1 mg/dL 
lower than for those exposed above the median 
(95% CI: 1.2, 3.1) 
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Year 3 Status 

7.  Deliver daily gridded environmental data sets 
(PM2.5, SI and LST) to CDC-WONDER for the 
2003-08 period 

•  All data have been transferred to CDC WONDER 
•  MODIS LST, NLDAS Daily Sunlight Data to go live ANY 

DAY NOW! 
•  Daily PM2.5 data are live 
•  Daily temperature data are live 

   http://wonder.cdc.gov/  
•  We’re very excited about the feedback we’ve 

received 
•  User feedback to improve the portal 
•  Interest from Google Public Data Explorer 
•  Interest from Temboo Library (App developer) 
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Planned Activities – No Cost 
Extension 

•  Complete the secondary analyses of both the SI and 
PM2.5 data 
–  SI manuscript in progress 
–  PM2.5 manuscripts in development 

•  Stroke analyses completed 
•  MI, CRP in discussion 

•  Complete additional analyses of ICD and each of: SI and 
PM2.5 using more sensitive measures of cognition 

•  Continue to work with CDC to refine the NASA data 
available on the WONDER portal 
–  Performance measures, describing user access needed 

•  Develop ideas for and submit additional grants that 
continue and further our current work  



26 

Major Deliverables & Time Schedule 

•  We experienced some delay in meeting 
our time schedule this year, with a backlog 
of analyses that are on-going 
– We hope to complete these during our no-cost 

extension period 
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Task 

Year 1 Year 2 Year 3 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

1a Production of LST data set 

1b Production of solar 
insolation data set 

1c Production of PM2.5 data set 

2a Linkage of LST and 
cognitive decline data sets 

2b Linkage of insolation and 
cognitive decline data sets 

2c Linkage of PM2.5 and 
cognitive decline data sets 

3a Analysis of insolation and 
cognitive decline 

3b Analysis of PM2.5 and 
cognitive decline 

4a Analysis of insolation and 
secondary outcomes 

4b Analysis of PM2.5 and 
secondary outcomes 

5 Transition to end-users 
through CDC WONDER 

6 Final research report 
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Financial Status 
Figure describing the financial status of our project – money received vs. 

money spent 
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Total dollars received: $801,3996 

Total dollars spent: $573,298 
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Any other 
options? 

Hit “Send” – there are “Send” buttons located throughout the page 
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