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Visual Analytics for Cancer Care 
Engineering
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Syndromic Surveillance
• Syndromic surveillance is the detection of adverse 

health events focusing on pre-diagnosis 
information to improve response time

• Pre-diagnosis information can consist of multiple 
data sources:
– Over the counter medicine sales
– News reports on emerging diseases
– Pro-med news feeds
– Emergency department chief complaints
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• 77 Emergency Departments

• 6,500 – 7,000 visits per day ~ 15 MB data per day

• Records contain home address, age, gender, chief complaint and 
syndrome

• 8 Syndrome Categories:
• Respiratory
• Gastro-intestinal
• Neurological
• Constitutional
• Hemorrhagic
• Botulinic
• Rash
• Other

Indiana’s Public Health Emergency 
Surveillance System (PHESS)

4 Patients!



August 1, 2008

Improving Syndromic Surveillance
Interactive visual analytic environment for 

effective syndromic surveillance and response
• System designed based on collaboration and feedback 

with state epidemiologists
• Integrated temporal, geospatial, multi-source, multi-

scale analytic capability
• Density estimation for data exploration
• Syndromic control charts for temporal alerts
• Demographic filter controls for advanced analysis
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Improving Syndromic Surveillance
Benefits/ impact

• Enhanced hypothesis testing capabilities
• Linked views allow quicker cross validation of 

hypothesis
• Less time investigating false positives
• Systemic biological pandemic, syndromic, 

chem/bio/nuclear surveillance, management, and 
response
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Hotspot – Data Aggregation and Privacy 
Preservation
Hotspot

– An area in which an unexpectedly large amount of 
syndromes are occurring in space and time

How to display geospatial data?

– Individual locations give away private information

– Aggregation by geographic boundary

– Color as a function of percent syndromic?
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Data Aggregation
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Aggregation by Geographic 
Boundary
Hotspot

–An area in which an 
unexpectedly large amount of 
syndromes are occurring in 
space and time

• What’s expected?  What’s the population at risk?
• Total population of county?
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• Tippecanoe
• Population – 148,955
• Number GI visits – 21

• Marion
• Population – 860,454
• Number GI visits – 135

• Which County should be investigated?

14

Aggregation by Geographic 
Boundary

.00014%

.00015%
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• What’s expected?  What’s the population at risk?
• Visits to the ED?

15

Aggregation by Geographic 
Boundary
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Aggregation by Geographic 
Boundary

• Tippecanoe
• Total Visits – 138
• GI visits – 21

• Marion
• Total Visits – 979
• GI visits – 135

• Which County should be investigated?

15.21%

13.78%
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• What’s expected?  What’s the population at risk?
• Grouping by nearest neighbor?

Aggregation by Geographic 
Boundary

17
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Integrated Interactive Environment: 
Hypothesis Testing
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Combining Views
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VALET:  Visual Analytics Law 
Enforcement Technology
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Pandemic Influenza Preparedness 
Exercise Visual Analytics

Requirements for system
• Allow decision makers to understand the effects of 

three types of actions:
– Use of Strategic National Stockpile

– Public information announcements

– Closing schools

• Increase understanding of impact, decisions, capacity 
needs

• Allow changing of pandemic influenza model 
parameters
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PanViz
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PanViz
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Synthetic Data Generation
System Features:
• User defined ED placement
• Adjustable population probability density control
• Adjustable demographic probability control
• User defined spatiotemporal outbreak controls

Benefits:
• No privacy concerns
• Data is not aggregated
• Known outbreaks to test tools
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Health Monitoring and Management 
Visual Analytics: Impact and Relevance
• Analyzed public health effects from chemical spill in Fairburn, 

Georgia.
• Analyzed syndromic spread factors for national veterinary 

association to reduce production losses and disease spread.
• Evaluated effectiveness of and proposed improvements to 

Indiana pandemic influenza monitoring and management.
• Developing linked animal-human health surveillance system for 

more timely and accurate health monitoring and response.
• Investigated correlation of influenza system in pets and humans 

for improved influenza planning and response.
• Evaluated use of ProMed and VIN data sources for 

outbreak/event detection and monitoring 
• Analyzed day of week effect variance across hospitals in PHESS
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Examples: Zoonotic Syndromic 
Surveillance
Goals
• Improve disease surveillance and management at local, state and national 

levels
• Disease/loss tracking in food production sites
• Abstraction/simplification of a large number of events
• Maintain privacy while preserving information coherency
• Develop analytic tools for multisource data, factor correlation, and exploration

Example of nation-wide syndromic surveillance Example of disease/loss tracking in a food animal production site
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Case Study:  Assessing Effects of a 
Chemical Release (Study Description)
In 2006 industrial wastewater was accidentally 
released prompting a public health 
investigation.

Results of the investigation were self-reported 
surveys, no emergency room data was available.

Can companion animal health be used to 
determine the effects of such a release?



August 1, 2008

Pet Coverage
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Dog Eye Inflammation
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Case Study:  Assessing Effects of a 
Chemical Release (Study Results)
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