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Presentation Notes
This project was a collaboration between the Urban Health Collaborative Dornsife School of Public Health Drexel University & Children’s Hospital of Philadelphia (CHOP) , Perelman School of Medicine University of Pennsylvania.The mission of the Drexel Urban Health Collaborative is to improve health in cities by increasing scientific knowledge and public awareness of urban health challenges and opportunities, and by identifying and promoting actions and policies that improve population health and reduce health inequities.We have compiled extensive spatial data about the physical and social environment in the Philadelphia metropolitan areaPartners at CHOP include clinicians familiar with their Electronic Health Records with expertise  on how to interpret diagnostic codes and other components of the records as well as statisticians and data scientists.  



Overview

Integrate electronic health records, birth records, 
area-level environmental variables and health plan 
claims to investigate predictors of pediatric health 
concerns
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Presentation Notes
From CHOP shown on the right  - we have access to Electronic Health Records that they can link to birth records and health insurance claims.From Drexel shown on the left with our dragon mascot we have environmental variables  representing the physical and social environment



Health Outcomes Targeted

• Asthma
• Obesity
• Avoidable hospitalizations
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Presentation Notes
The health outcomes we are focusing on may be associated with a wide range of  environmental factors:Asthma: air pollution, housing conditions, pollen, weather, stressObesity: built environment – opportunities for physical activity, food environmentAvoidable hospitalizations – access to care, 



Data Sources

PBD 
Database

EHR

Environmental 
Data 

(2005-2017)

Birth 
Records
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13 years of a wide range of built and social environment data was linked to Electronic Health RecordsOver 350,000 addresses in the Philadelphia metropolitan area were linked to environmental dataPatient privacy was an important considerationCHOP staff can access heath outcomes with identifiersDrexel  GIS staff can access patient addresses with no other identifiers and no health outcomesDrexel researchers can access deidentified health and environmental data



Philadelphia Metropolitan Area
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Presentation Notes
We used the 2010 Philadelphia Camden Vineland Combined Statistical Area to represent the Philadelphia metropolitan areaCHOP patients are concentrated in Philadelphia and in the PA and NJ part of the areaCHOP has primary care sites across the region.  We have some environmental data only for Philadelphia.The hypotheses investigated and available data will determine whether analyses are done for the entire metropolitan area or various sub regions.



Area-level environmental variables  - Census Tracts
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Presentation Notes
Creating Environmental MeasuresWhat is a Neighborhood? – Census tracts are reasonable proxies for neighborhoods in Philadelphia. The blue line is the tract where Dornsife School of Public Health Nesbitt Hall is located – an area within a reasonable walking distance



Environmental variables as surfaces
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Presentation Notes
Surfaces can be used to model features that change gradually across spaceWe chose 30 m  cell size  because we had 30 m land cover dataMay be more efficient to use larger cell sizeHow do we go from a series of surfaces e.g. one for each year, each crime type to measures that can be linked to health outcomes?-We created a feature class of grid points spaced 30 m apart across the Philadelphia region-Extract values from multiple surfaces to grid points – relatively efficient process-Import grid point values to SAS datasets-Linked patient address to nearest grid point
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We used ArcGISPro to create a series of surfaces for different time periods, subsets of available data e.g. violent crime, property crime for each yearBy default each ArcGISPro project includes a geodatabase and a toolboxBy using toolboxes and model builder we are able to have a team of research assistants use the same proceduresProcedures can be easily modified for different exposuresOr modified when researchers change their minds 
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We chose our grid to align with 30 m cells from National Land Cover Data (NLCD) cells and snapped all surfaces created to the NLCD data
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We can use expression to select type of crimeThe iterator tool to cycle through multiple yearsSet multiple buffer distancesAlign resulting raster with 30 m grid derived from NLCD data
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Philadelphia points 4,103,360Philadelphia Camden Vineland Combined Statistical Area 18,442,806You can see picking the nearest grid point to a geocoded address is going to be reasonable approximation to value at home address
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Extract multi values to points tool used to bring measures together into a format that can be linked to health outcomes that will allow for analysis of changes over time.



Drexel team prepares data for longitudinal analysis 

pointid b4violkm16 b4violkm15 b4violkm14 b4violkm13 b4violkm12 b4violkm11 b4violkm10 b4violkm09 b4violkm08 b4violkm07 b4violkm06
1000001 3.98 3.98 0.00 0.00 1.99 1.99 1.99 5.97 0.00 0.00 1.99
1000002 3.98 3.98 1.99 0.00 1.99 1.99 1.99 7.96 1.99 0.00 1.99
1000003 3.98 3.98 1.99 0.00 1.99 1.99 1.99 7.96 1.99 0.00 1.99
1000004 3.98 3.98 1.99 0.00 1.99 1.99 1.99 7.96 1.99 0.00 1.99
1000005 3.98 1.99 1.99 0.00 1.99 1.99 1.99 5.97 0.00 0.00 1.99
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Use point id for location nearest to 
patient’s home address to link to 
health data on CHOP server 

Attribute table from 
Drexel’s geodatabase
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Combining everything together into a dataset that can be used in a health study



Built and Social Environment Measures Included

Air Pollution Racial/Ethnic 
Composition

Access to Public 
Transportation

Traffic Socioeconomic 
Composition

Access to Health Care

Weather Crime Walkability
Allergens Social cohesion Bike/Pedestrian Safety

Green space Housing Food Environment

Physical Activity 
Amenities

Blight Access to Child Care
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Presentation Notes
From the crime example you see for one category of exposure we created different subcategories (violent crime, property crime, drug crime) over several years. Here are some of the types of environmental measures we included.  You can see why it was useful to have several students helping with this effort



Air Pollution: Density of Traffic on Major Roads
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We did not have detailed air pollution monitor data.A proxy for air pollution is traffic from major roads – we chose to use two different kernel density distances 300 m and 100 mAir pollution literature indicates impact of air pollution from roads falls off rapidly with distance.For some years we have modeled air pollution estimatesFor each measure we created we explored how that measure varies across the Philadelphia metropolitan area.  We made sure that there was enough variability among the patients’ exposures Here you can see near the city center and universities, people are exposed to high levels of air pollution from traffic



Density of Traffic  
Residential Neighborhood
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In other parts of the city that are primarily residential patients live in areas with low exposure to air pollution from traffic.



Built Environment: Physical Activity & Obesity
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Presentation Notes
One of our students is part of the team exploring factors that contribute to obesity.  She is particularly interested in the impact of the built environment . We had information on physical activity amenities at Philadelphia Parks and Recreation facilities such as basketball courts, playing fields, playground equipment, but no information about what was available at school playgrounds. This student used ArcGISPro and aerial photographs served online by  the PA GIS Clearinghouse (PASDA) to identify amenities around schools.-authoritative source of aerial photographs-collected systematically at identified points in time-can design database to accommodate research needs



National – Tree Canopy from Satellite

National Land Cover 2011 
mrlc.gov
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We focused on collecting this kind of detailed data in Philadelphia where many of the patients live. For the 4 state metropolitan region – we sometimes needed to rely on national level data that covers the whole region – e.g. National Land Cover Data – tree canopy, land cover, impervious surface



Ongoing Work and Next Steps

• Analysis of environmental factors with health records
• Machine learning to predict pediatric health outcomes
• Link to other Electronic Health Records
• Expand geographic scope
• Update and expand on environmental and social 
measures

• Automate processes



It takes a team: Clinicians, Public Health Researchers, Students

With our approach:
• Work was distributed to several students and staff
• Health outcomes kept separate from environmental data
• Patient privacy was protected
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