
GIS FOR PUBLIC HEALTH 1
Bernadette de Leon

Nov. 6, 2019

Presenter
Presentation Notes
In August of 1854, one of the most terrifying outbreaks of disease in the history of the western world occurred in London, England. Within a single week, 10% of the population of Soho had succumbed to Cholera, and the outbreak only subsided as residents fled in fear.    The predominant "Miasma Theory" held that the disease was spread through the air, and given the state of London's olfactory environment in 1854, it is not difficult to see why this theory held sway, even within the scientific community of the time.  But one man, Dr. John Snow, had a different theory. He believed that the danger was in the water.    Snow had already risen to prominence in the medical community with his innovations in the field of anesthesiology. He had even served as anesthesiologist to the Queen during the birth of her eighth child. But his rising star was not enough to convince others that his theory of the transmission of Cholera was correct.    Dr. Snow's map of the Cholera outbreak of 1854, and the reports that it accompanied, eventually won over the medical community of the day, as well as the burgeoning public health system in London, and by the time London saw another outbreak of Cholera, most had been convinced. Residents were warned to boil their water, and so ended the last Cholera outbreak London has seen.
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Do you recognize this map? Yes/No

https://www.arcgis.com/apps/PublicInformation/index.html?appid=d7deb67f810d46dfacb80ff80ac224e9


OVERVIEW

•History and Background
•Uses of GIS and Spatial Analysis

• “WHO” and How
• Resources

• Where Are We Headed?
• The “not too distant” future… Is it 

already here?
• Challenges along the way
• More data sources and tools
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Q2: What is the significance of the map in terms of public 
health?

Q3: Do you know the year this was created?

Q2: What is the significance of the map in terms of public 
health? Dr. John Snow mapped (cholera) deaths in London, 
and the map led to his health intervention of removing the 
pump handle.
Q3: Do you know the year this was created?

Q2: What is the significance of the map in terms of public 
health? Dr. John Snow mapped (cholera) deaths in London, 
and the map led to his health intervention of removing the 
pump handle
Q3: Do you know the year this was created? 1854

https://www.arcgis.com/apps/PublicInformation/index.html?appid=d7deb67f810d46dfacb80ff80ac224e9
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In 1832, Charles 
Picquet represented 
the percentage of
cholera deaths 
(per 1,000) in the 48 
Paris districts, using a 
halftone gradient. This 
map, shows high 
percentages in districts 
along the Seine. This 
map and extensive 
tabular data appeared 
in Rapport sur la 
marche et les effets du 
choléra dans Paris et le 
département de la 
Seine.

https://gallica.bnf.fr/ark:/12148/bpt6k842918/f353.image


The 1831 map of cholera published in a Lancet article provides a convenient birth 
date for the birth of global health as a concept. 
International Journal of Epidemiology, Volume 43, Issue 4, August 2014, Pages 
1014–1020, https://doi.org/10.1093/ije/dyu099
© The Author 2014; all rights reserved. Published by Oxford University Press on behalf of the 
International Epidemiological Association

https://doi.org/10.1093/ije/dyu099






Plate from An Inquiry into the 
Cause of the Prevalence of 
the Yellow Fever in New-York, 
by Dr. Valentine Seaman 
dated March 10, 1797. From 
Medical Repository, 1 (1800, 
2nd edition): 303-323 [Rare 
Books Collection] 
http://libweb5.princeton.edu
/visual_materials/maps/web
sites/thematic-
maps/quantitative/medicine
/medicine.html

http://libweb5.princeton.edu/visual_materials/maps/websites/thematic-maps/quantitative/medicine/medicine.html


Background/History (cont.)
• Medical Geography developed over centuries
• 1996 Keith C. Clarke, Sara L. McLafferty, and Barbara J. 

Tempalski On epidemiology and geographic information 
systems: A review and discussion of future directions
https://wwwnc.cdc.gov/eid/article/2/2/96-0202_article

https://wwwnc.cdc.gov/eid/article/2/2/96-0202_article


Background/History (cont.)



GIS & Spatial Analysis Belong Everywhere
in Public Health

• Medical/Health Geography 
• Five Core Public Health Disciplines

• Epidemiology
• Environmental Health
• Social & Behavioral Health
• Administration
• Biostatistics

• Public Health and Safety (not a focus here)
• Previous URISA webinar by Chris Vaughan, FEMA GIO and 

Response Geospatial Office
• Also, Andrew Curtis, GIS Health and Hazards Lab at Kent 

State University, Closing Keynote in 2013: Health, Disasters 
and Crime: Working Geospatially at the “Scale” of 
Intervention
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GIS and Spatial Analysis for Public Health: 
The “WHO” and How

• Global Health organizations (e.g., WHO.int)
• U.S. Government Agencies and Congress

• Centers for Disease Control and Prevention
• EPA, USGS, NOAA, Data.gov, etc.

• State and Local Governments (e.g., 
www.in.gov/isdh/25154.htm) 

• Universities and Research Institutions
• Non-profits (e.g., www.urisa.org/urisahealth,  

www.statsamerica.organd Healthmap.org)
13GIS for Public Health

https://www.who.int/
http://www.in.gov/isdh/25154.htm
http://www.urisa.org/urisahealth
http://www.statsamerica.org/
https://healthmap.org/en/


GIS at the CDC 
www.cdc.gov/gis/gis-at-cdc.htm

For questions or more information, please contact the Geography and Geospatial 
Science Working Group (GeoSWG) Executive Committee at geoswg@cdc.gov.

https://www.cdc.gov/gis/gis-at-cdc.htm
https://www.cdc.gov/gis/gis-at-cdc.htm
mailto:geoswg@cdc.gov?subject=GIS%20Questions


CDC GIS Resources www.cdc.gov/nccdphp

National Center for Chronic Disease Prevention and Health Promotion, Division for Heart Disease and Stroke Prevention

http://www.cdc.gov/nccdphp
https://www.cdc.gov/nccdphp
https://www.cdc.gov/dhdsp


CDC GIS Resources
www.cdc.gov/gis/resources.htm

http://www.cdc.gov/gis/resources.htm
https://www.cdc.gov/dhdsp/maps/gisx/resources/cartographic_guidelines.pdf


CDC GIS Resources www.cdc.gov/gis

http://www.cdc.gov/gis


Apps from the CDC
www.cdc.gov/csels/dhis

http://www.cdc.gov/csels/dhis


CDC Training: Case Studies



World Health Organization (WHO.int)

https://www.who.int/
http://apps.who.int/gho/data/node.sdg.tp-1?lang=en


Pan American Health Organization
www.paho.org/data

https://www.paho.org/data/


World Health Organization who.int/gho

https://www.who.int/gho/en/


World Health Organization who.int/gho

https://www.who.int/gho/en/


URISA.org Training Resources 
(www.gisinpublichealth.org) 

http://www.gisinpublichealth.org/


Healthmap.org

https://healthmap.org/en/


Healthmap.org

https://healthmap.org/en/


www.statsamerica.org

http://www.statsamerica.org/


Other: Kaiser Family Foundation
www.kff.org/statedata

https://www.kff.org/statedata/
https://www.kff.org/statedata/
http://www.kff.org/statedata


“Not Too Distant” Future of GIS for Public Health

IMAGE: "Artificial Intelligence - BBC Newsnight" by Sandra Rodríguez Chillida is licensed under CC BY-NC-ND 4.0

https://www.behance.net/gallery/41651895/Artificial-Intelligence-BBC-Newsnight
https://creativecommons.org/licenses/by-nc-nd/4.0/?ref=ccsearch&atype=rich


Artificial Intelligence

“Artificial intelligence (AI) is the simulation of 
human intelligence processes by machines, 
especially computer systems. These processes 
include learning (the acquisition of information 
and rules for using the information), reasoning 
(using rules to reach approximate or definite 
conclusions) and self-correction.” 

From https://searchenterpriseai.techtarget.com/definition/AI-Artificial-
Intelligence

https://searchenterpriseai.techtarget.com/definition/AI-Artificial-Intelligence


Artificial Intelligence

Artificial 
Intelligence

(AI)

Machine Learning 
(ML)

Deep 
Learning

Reinforcement

Unsupervised
Supervised

Planning, 
Scheduling, 

Optimization

Vison
Machine Vision

Image Recognition

Robotics

Speech Text to Speech

Speech to Text

Expert Systems

Natural Language 
Processing (NLP)

Text Generation

Query Answering

Machine Translation

Classification

Content Extraction

Above graphic modeled after www.researchgate.net/figure/Fields-of-artificial-intelligence-10_fig1_324183626
and definitions at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6199467/

http://www.researchgate.net/figure/Fields-of-artificial-intelligence-10_fig1_324183626
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6199467/


“Not Too Distant” Future of GIS for Public 
Health: Artificial Intelligence

https://www.biomedcentral.com/collections/DEBD

https://www.biomedcentral.com/collections/DEBD


“Not Too Distant” Future of GIS for Public 
Health: Artificial Intelligence

From Lancet (https://doi.org/10.1016/S2589-7500(19)30002-0).

https://www.download.thelancet.com/action/showFullTableHTML?isHtml=true&tableId=tbl1&pii=S2589-7500%2819%2930002-0


Smartphone apps & image analysis

https://www.npr.org/sections/health-shots/2019/10/07/766749474/an-app-that-can-catch-early-signs-of-eye-disease-in-a-flash
https://news.berkeley.edu/story_jump/a-cellphone-based-microscope-for-treating-river-blindness/


Future of GIS for Public Health: You 
May Want to Learn about Sensors



The “Future” of GIS for Public Health: 
You May Want to Learn about Sensors



The “Future” of GIS for Public Health: 
You May Want to Learn about… Sensors



The “Future” of GIS for Public Health: 
You May Want to Learn about… Drones 



Some of the Current Challenges 
• We often give up privacy for convenience of apps?
• Confidentiality Issues/HIPAA Privacy Rule makes mapping, 

collecting data & doing spatial analysis challenging. Also, 
the EU’s General Data Protection Regulation (GDPR).

• Some large data sets that were available in the early 21st

century are now less accessible to researchers. 
• Though resource-rich countries are well underway in 

terms of using AI and deploying apps to scale, Wahl, et al. 
warn that health officials and researchers need to attend 
to ethical & legal issues 
gh.bmj.com/content/bmjgh/3/4/e000798.full.pdf

• Also, big data is not always clean data. Make certain that 
you know what you have and the quality of the data.

https://gh.bmj.com/content/bmjgh/3/4/e000798.full.pdf


• US Government data.gov with:
• cdc.gov/DataStatistics
• USDA www.usda.gov/topics/data
• USGS Health Data www.usgs.gov/science-explorer-

results?es=health+data&classification=data
• SatScan www.satscan.org
• GeoDa spatial.uchicago.edu/geoda
• UN www.un.org/Depts/Cartographic/english/htmain.htm
• U. Arkansas http://uark.libguides.com/gis/gisdata
• Berkley http://guides.lib.berkeley.edu/publichealth/subjects
• Esri livingatlas.arcgis.com & gislounge.com/public-health
• Healthmap healthmap.wordpress.com/resources-2

More data sources & tools… 
Please email yours to deleon@iu.edu

https://www.data.gov/
https://www.cdc.gov/DataStatistics/
http://www.usda.gov/topics/data
https://www.usgs.gov/science-explorer-results?es=health+data&classification=data
https://www.satscan.org/
https://spatial.uchicago.edu/geoda
http://www.un.org/Depts/Cartographic/english/htmain.htm
http://uark.libguides.com/gis/gisdata
http://guides.lib.berkeley.edu/publichealth/subjects
https://livingatlas.arcgis.com/en/
https://www.gislounge.com/public-health/
https://healthmap.wordpress.com/resources-2/
mailto:deleon@iu.edu


QUESTIONS?

Bernadette de Leon
deleon@indiana.edu

mailto:deleon@indiana.edu

	Slide Number 1
	Overview
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Background/History (cont.)
	Slide Number 11
	GIS & Spatial Analysis Belong Everywhere in Public Health�
	GIS and Spatial Analysis for Public Health: �The “WHO” and How
	GIS at the CDC �www.cdc.gov/gis/gis-at-cdc.htm
	CDC GIS Resources www.cdc.gov/nccdphp
	CDC GIS Resources�www.cdc.gov/gis/resources.htm
	CDC GIS Resources www.cdc.gov/gis 
	Apps from the CDC�www.cdc.gov/csels/dhis 
	CDC Training: Case Studies
	World Health Organization (WHO.int)
	Pan American Health Organization�www.paho.org/data
	World Health Organization who.int/gho
	World Health Organization who.int/gho
	URISA.org Training Resources (www.gisinpublichealth.org) 
	Healthmap.org
	Healthmap.org
	www.statsamerica.org
	Slide Number 28
	“Not Too Distant” Future of GIS for Public Health
	Artificial Intelligence
	Artificial Intelligence
	“Not Too Distant” Future of GIS for Public Health: Artificial Intelligence
	“Not Too Distant” Future of GIS for Public Health: Artificial Intelligence
	Smartphone apps & image analysis
	Future of GIS for Public Health: You May Want to Learn about Sensors
	The “Future” of GIS for Public Health: �You May Want to Learn about Sensors
	The “Future” of GIS for Public Health: �You May Want to Learn about… Sensors
	The “Future” of GIS for Public Health: �You May Want to Learn about… Drones 
	Some of the Current Challenges 
	Slide Number 40
	����Questions?��Bernadette de Leon�deleon@indiana.edu�
	URISA_GIS4PH2019-11-06WebinarSlide1.pdf
	GIS for Public Health


