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https://www.ted.com/talks/eric_dishman_take_health_care_off_the_mainframe

Still Literally True in 2016!
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https://www.ted.com/talks/eric_dishman_take_health_care_off_the_mainframe


The examples shown here build on 
open health data and open source 
tools
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https://www.flickr.com/photos/122127718@N08/2040238088
4

https://www.flickr.com/photos/arbre_evolution/8286785236/



The legacy way: analytic software
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The open way: software

• Builds on long term investment of open source tools 
• BSD, GNU, Linux kernel, R, Python, LAPACK

• International community of developers from 
commercial, academic, and government stakeholders

• Collaborative internet tools are used to coordinate 
development

• Git and Github
• Source code is made available
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Example: OHDSI Software Stack
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http://www.ohdsi.org/
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The legacy way: healthcare data
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The open way: Data portal
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Example 1: Enriching your local 
patient data

patient_id Address

1001 100 Mains Street, Springfield, MA  01103

1022 12 Oak Drive, Springfield, MA  01105

3033 1001 East Main St., Greenfield, MA  01301

4010 101 Route 9a, Deerfield, MA  01342
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Going beyond the zip code



11746 – Huntington Station and Dix 
Hills
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Two Census-Designated Places
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Understanding socio-economic 
determinants health for your patients
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Google Map’s Street View
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https://factfinder.census.gov/



Combining with Tiger Shape Files 

AT THE BLOCK GROUP LEVEL



SNAP By Geographic Region 

Heat map at the block group level
B22010: RECEIPT OF FOOD STAMPS IN THE PAST 12 MONTHS BY DISABILITY STATUS FOR 
HOUSEHOLDS
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SNAP % heat map at the block group levelB22010: RECEIPT OF FOOD STAMPS IN THE PAST 12 MONTHS BY DISABILITY STATUS FOR 
HOUSEHOLDS – Percent of households who received Food Stamps/SNAP in the past 12 
months
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Using the PostGis Tiger Geocoder in 
PostGreSQL
SELECT (tt.geo).geomout, (tt.geo).rating, 

ST_Y((tt.geo).geomout) as latitude, 
ST_X((tt.geo).geomout) as longitude, 
tiger.pprint_addy((tt.geo).addy) as  

matched_address, (tt.geo).addy.zip as 
matched_zip5

FROM (select tiger.Geocode('?? Suncrest 
Dr., Dix Hills, NY 11746', 1) as geo) tt;
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Geocoding Results
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Example 1:Data sources and tools

• PostgreSQL - https://www.postgresql.org/
• PostGIS and Tiger Geocoder - http://www.postgis.net/
• Shape files - https://www.census.gov/geo/maps-

data/data/tiger-line.html
• Raw ACS files - http://www.census.gov/programs-

surveys/acs/data/data-via-ftp.html
• Python Code for extracting ACS variables -

https://github.com/jhajagos/CensusGeographyTools
• QGIS – open source full featured GIS -

http://www.qgis.org/
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https://www.postgresql.org/
http://www.postgis.net/
https://www.census.gov/geo/maps-data/data/tiger-line.html
http://www.census.gov/programs-surveys/acs/data/data-via-ftp.html
https://github.com/jhajagos/CensusGeographyTools
http://www.qgis.org/


Example 2 - Hospital market 
analysis – Bakersfield, CA

22

https://www.flickr.com/photos/27326512@N00/329820320/ https://www.flickr.com/photos/rheinitz/8668769226/



Medicare Teaming Data
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https://questions.cms.gov/faq.php?faqId=7977



For “Big Open Data”* we don’t need 
to invest in an expensive HIPAA 
compliant environment

24*Bigger than supported by a standard business class laptop or desktop or Excel
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Gephi Visualization of the teaming data



Eigenvector centrality
• Centrality measures the importance of the node in 

the network
• Ranks importance of a node (provider) in the 

network
• Google’s PageRank is a variant of this metric
• A higher page rank in search indicates a more 

relevant search but in a teaming network does not 
imply that the physician is of high clinical quality
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Example 2: Data sources and tools

• NetworkX
• SQLAlchemy
• MySQL
• Gephi 0.9.1
• ETL – load scripts for NPPES transformation script and 

teaming table load  
• https://github.com/jhajagos/HealthcareAnalyticTools/

• NPPES data: 
http://download.cms.gov/nppes/NPI_Files.html

• Teaming data: 
https://questions.cms.gov/faq.php?faqId=7977
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https://github.com/jhajagos/HealthcareAnalyticTools/


Educating Data Scientists to work 
with healthcare data
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Jupyter Notebooks for Analytic 
Reproducible Analysis
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Example 3: Kidney transplants in 
NY State
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https://www.flickr.com/photos/tareqsalahuddin/7272346858/
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SOCRATA API with pandas 
library
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Example 3: Data sources and tools

• Notebook - https://github.com/jhajagos/health-open-data-
workshop/blob/master/SPARCS%20Kidney%20Transplants%20in%20NY
%20CY%202014.ipynb

• Anaconda Python distribution - https://www.continuum.io/downloads
• Seaborn library - http://seaborn.pydata.org/
• pandas - http://pandas.pydata.org/
• Socrata API - https://dev.socrata.com/consumers/getting-started.html
• SPARCS 2014  discharge data -

https://health.data.ny.gov/resource/rmwa-zns4
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https://github.com/jhajagos/health-open-data-workshop/blob/master/SPARCS%20Kidney%20Transplants%20in%20NY%20CY%202014.ipynb
https://www.continuum.io/downloads
http://seaborn.pydata.org/
http://pandas.pydata.org/
https://dev.socrata.com/consumers/getting-started.html
https://health.data.ny.gov/resource/rmwa-zns4


Example 4: Psychiatric drug 
prescribers in D.C.
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https://www.flickr.com/photos/51274664@N06/6930338021/



Medicare prescribing data
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Can we build a distance metric to 
find similar prescribers
Prescriber 1 = (0,0,0,0,1,0,0,1,0,0,0,1,1)
Prescriber 2 = (0,0,0,0,1,0,0,1,0,0,0,1,0)
Prescriber 3 = (1,1,1,0,0,0,0,0,0,0,0,0,1)
Where ith entry indicates whether the prescriber 
prescribes Drug i
Euclidean distance between providers:

Prescriber 1 and 2 is Sqrt(1) = 1
Prescriber 1 and 3 is Sqrt(6) = 2.44
Prescriber 2 and 3 is Sqrt(7) = 2.65
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Prescriber Distance Matrix
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White to Black – Small distance to big distance



A slice of the distance matrix
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Sorted by increasing distance

Pie image: https://www.flickr.com/photos/aloha75/5953100136/



Sorted list of NPIs with increasing 
Rx distance
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The NPI is the key to rich 
provider data



Example 4: Data sources and tools

• Notebook - https://github.com/jhajagos/health-
open-data-
workshop/blob/master/Analyzing%20Medicare%20
Part%20D%20Prescriber%20Data.ipynb

• Medicare Prescriber data -
https://data.cms.gov/Public-Use-Files/Medicare-
Provider-Utilization-and-Payment-Data-201/4uvc-
gbfz
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https://github.com/jhajagos/health-open-data-workshop/blob/master/Analyzing%20Medicare%20Part%20D%20Prescriber%20Data.ipynb
https://data.cms.gov/Public-Use-Files/Medicare-Provider-Utilization-and-Payment-Data-201/4uvc-gbfz
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