
Visual Analytics for Analysis, 
Management and Containment of 
Zoonotic Disease Spread
Mission Need
An estimated 73% of emerging infectious diseases are zoonotic in

 

origin. The 
incidence of infectious diseases has more than doubled in the last two decades, 
prompting the need for new tools and analysis techniques. Moreover, zoonotic diseases 
have an economic impact in the tens of millions of dollars annually in lost production. 
In order to better track and control disease spread, new tools are needed to analyze data 
at federal, state and local levels. These tools need to facilitate the effective evaluation 
of disease problem areas while providing insights into ways to manage and quarantine 
areas. To address these needs, PURVAC has developed a suite of analytic tools aimed 
at improving disease control on local farms, as well as providing analysis of larger 
scale zoonotic disease occurrences.

Currently our work focuses on the analysis of specific diseases through national survey 
data as well as general disease spread on local farms. Our work provides tools for 
analyzing data on individual farms, including tracing spread vectors between buildings 
and analyzing health practices of employees.  On a national level, our tools have been 
employed in analyzing an emerging disease through the use of survey data.

Benefits:  Our livestock 
management technology 
provides government officials, 
local farmers and veterinarians 
with valuable tools for 
analyzing zoonotic illnesses at 
state and production level 
views.  Our tool provides better 
production management and 
disease spread control through 
the use of visual analytics, 
thereby increasing food 
production safety and 
agricultural security as well as 
providing more timely 
indications of emerging or 
unusual illnesses.

Example of disease/loss tracking in a food production site.
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Technology Delivery
PURVAC provides a suite of analytic tools for analyzing 
spread of zoonotic diseases on state and local levels.  A 
current version of this software is available for use by local 
farmers and their veterinarians. This tool suite allows users 
to load their currently collected data for farm practices and 
analyze movements, losses and sales in their farm. Users can 
determine problem hot-spots on their farms and adjust

 

 
management practices accordingly.

Current management practices on farms track death tolls of 
herds daily; however, this data is often left unanalyzed. 
Through the use of our visual analytics tool, farmers can 
analyze production problems within their herd on a daily 
basis. Movement between buildings, death rate, and

 

 
historical data are displayed, allowing farmers to quickly 
determine problem areas, management issues, and spread 
vectors. Often, this information can lead to crackdowns on 
poor health management issues caused by employees or

 

 
enable early isolation implementation to cull disease spread 
among herds.  A commercial package of this software is 
scheduled for release in early 2008.

Evaluation and Impact
Currently our system is being used to analyze a particular 
disease outbreak in food production animals.  Data for this 
disease was gathered through a national survey and key 
questions were extracted for statistical analysis. Questions 
included several farm management practices, including

 

 
isolation time for the introduction of new stocks, needle

 

 
sharing policies during inoculation, semen source for

 

 
breeding, etc.  From this data, we analyzed specific farming 
practices to determine which practices better helped control 
disease spread.  Our system enabled the linked statistical 
analysis with spatial temporal visual analysis of spread and 
infection rates, providing new insight into causal practices 
and historical spread. Of the factors analyzed, the most

 

 
interesting result showed that fertilization of this animal-type 
by on site semen sources was 34% less likely to result in 
contracting this disease than fertilization by off site semen 
sources. Further analysis is needed to confirm these results.

Further work is being done on the analysis of disease spread 
vectors in the state of Indiana.  In collaboration with the 
Indiana Board of Animal Health we are analyzing the 
movement of livestock in and out of the state as well as 
reported veterinary conditions.  This allows us to track

 

 
potential disease vectors and better protect Indiana herds.

For more information, contact:

 

Dr. David S. Ebert, ebertd@purdue.edu
http://www.purvac.org

Example of nationwide (Left) and statewide (Right) syndromic surveillance in food production animals.  The data has been 
jittered for privacy preservation.
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