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Reducing the Blood Pressure—Related Burden of Cardiovascular

Disease: Impact of Achievable Improvements in Blood Pressure
Prevention and Control

Shakia T. Hardy, MPH; Laura R. Loehr, MD, PhD; Kenneth R. Butler, PhD; Sujatro Chakladar, MS; Patricia P. Chang, MD, MHS;
Aaron R. Folsom, MD, MPH; Gerardo Heiss, MD, PhD; Richard F. MacLehose, PhD; Kunihiro Matsushita, MD, PhD; Christy L. Avery, PhD
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Hardy et al. J Am Heart Assoc. 2015;4:e002276 doi: 10.1161/JAHA.115.002276.
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Domains

Behavioral, demographics,
genetics, health, lifestyle...

Family, school, sport, work...

Hospitals, libraries,
neighborhood, parks...

City council, welfare services,
state legislation...

Data Types

Electronic health records
Mobile apps
Shopping receipts
Social media posts
Questionnaires
Wearable techs

School records
Social media networks
Employment records

Area deprivation index, Crime
rates, Food deserts, Green
areas, Income, Pollution levels,
Walkability

Gun control, Social security,
Unemployment wage, Universal
healthcare

Example Sources

Agency for Healthcare
Research and Quality,
National Health and Nutrition
Examination Survey

Facebook, Instagram, National
Center for Education Statistics,
Twitter

American Community Survey,
Department of Housing and
Urban Development, Esri
Demographics, Food Access
Atlas, National Center for
Environmental Protection, Terra
Modis

CDC, CNN, FOX, White House

Prosperi et al. BMC Medical Informatics and Decision Making. 2018;18:139
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Source

MiHIN

OpenStreetMap

Census Bureau
Detroit Open Data Portal

Michigan Department of
Environmental Quality

USDA
Landgrid, Loveland Tech

Bureau of Labor Statistics

Data Driven Detroit

Neighborhood Atlas

Description

Demographic, clinical
information, insurance

Point of Interests

Socioeconomic data

Crime and violence data

Environmental conditions

Food access
Housing security

Monthly employment,
unemployment

Transportation, education

Area deprivation index

Level

Patient

City/Instance

Census Track

Census Block

Census Tract

Census Tract
Census Block

Census Tract

Census Tract

Census Block

Open Access

No

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes



Census Tract 5141, Detroit
Lat: 42.3798303, Lon:-82.9893988
Square miles: 0.62148509
With a radius around 715.8 meters

Detroit Zip Codes and
2010 Census Tracts

Extraction: pois_from_point([lat,lon], radius)
Return with different radius values

radius = 500
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HFHS Smoking Cessation Program
Community Center - 9464 Main 5t

Leamn about the effect of cigarette smoking on
you BP

HFHS Diabetes Prevention Program
GW Hospital - 9464 Main St

Better glucose managment; Better BP
managment

Fitness Workshop @ FilnessWorks

Community Center - 9464 Main St
Learmn about the effect of cigarette smoking on

you BP
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HEALTH INFORMATION EXCHANGE

ADMINISTRATIVE DATASETS

EEXE -~dmission Discharge Transfer
EEXE _..:inyum of Care Data
— e~ 125 RESUItS

X -Gocizl Determinants Of Health
EEXI _atural, Built and Policy

H Environments

USER FACING

CLOUD ENVIRONMENT
Geographic-level deidentified data or
anonymized/synthetic patient-level
cohorts are uploaded to the cloud

server. Users login and use embedded
tools to access health information

-Robust/Custom Data
& Advanced Statistical
Analyses

-Targeted Data & Basic
Statistical Analyses

-Interactive Mapping

@ & Basic Geographic

il
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Comparisons

e
-

SECURE DEVELOPMENT ENVIROMNMENT
-Algorithms pull EHR data, strip-identifiers and ensure and
quality criteria are met for different use-case scenarios

-Data are aggregated to census block based on patient
address and linked with social determinants information
from administrative datasets

-Algorithms are used to ensure anonymization at census
block level for specific use-case scenarios

-Census block level MASTER cohort is assembled and new
records are iteratively added

-synthetic data and de-identified patient-level cohorts are
assembled

[ No-Cost “Hot Spot” Reporting Directly to ]
Public Health & Social Service Agencies
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