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Objective 

The objective is to describe the visualization and 
monitoring of the national spatio-temporal SaTScan 
results in the BioSense application. This is the first 
application of this algorithm to a national early event 
detection and situational awareness system. 
 

Background 
BioSense data includes Department of Defense and 
Veterans Affairs ambulatory care diagnoses and 
procedures, as well as Laboratory Corporation of 
America lab test orders. Data are mapped to eleven 
syndrome categories [1]. SaTScan is a spatio-
temporal technique that has previously been applied 
to surveillance at the metropolitan area level [2,3]. 
Visualization of national results involves unique 
issues, including displaying cluster information that 
crosses jurisdictions, zip codes with highly variant 
data volume, and evaluating large multiple state 
clusters. SaTScan was first implemented in June 
2005 in the BioSense application for daily monitoring 
at CDC’s BioIntelligence Center (BIC). 
 

Methods 
BioSense applies the SaTScan algorithm to each 
national data source and displays results for all states 
and metropolitan areas (MRA) in jurisdictionally 
based views. The nation is divided into distinct 
geographical units (“the grid”) based on population 
density. Small Area Regression and Testing 
(SMART) modeling is the basis by which expected 
counts are generated for each grid [4]. A maximum 
of ten clusters are displayed for each source and 
syndrome. Clusters can incorporate up to 7 days 
worth of data. BIC monitors provided input and 
feedback regarding the data visualization components 
and results to increase utility for surveillance. 
Methods for visualizing cross-jurisdictional clusters 
were developed. 
 

Results 
BioSense indicates the number of SaTScan clusters 
by data source and syndrome in a table on the home 
page. Users may navigate to a syndrome-specific 
cluster page, which includes a jurisdictional cluster 
map and a table for each data source that lists 
summary information for all clusters. The cluster 
circle on the map indicates if a cluster extends 
beyond a state or MRA; however, detailed record 
information for patients outside that jurisdiction is 
not displayed.  

A user may select a cluster to obtain a detailed data 
table, including the ratios between the observed and 
expected counts for each day in the cluster. Daily 
cluster record counts are linked to the detailed line 
listing, including diagnostic, demographic, facility, 
and patient information.  
 

Conclusions 
BIC monitoring of BioSense SaTScan results 
indicates several issues. Cluster sizes can be 
geographically large, especially in the less populated 
mid-Western US. Evaluating clusters for clinical 
and/or epidemiologic relevance can be difficult and 
requires monitor ability to: 1) view the detailed line 
list for all records in the cluster, 2) graph historical 
data for zip codes in the cluster for longer term 
temporal analysis, and 3) communicate with state and 
local public health officials. In determining the 
number of clusters to display, there must be a balance 
between monitoring time and potential cluster 
importance. Monitor feedback will continue to be 
utilized to address large cluster size, improve data 
visualizations, and enhance end user analysis 
capabilities. Upon further development, SaTScan 
results and jurisdictional visualizations will be 
released for state and local public health monitoring 
in the BioSense application, and user feedback will 
be solicited regarding enhancements. 
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