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OBJECTIVE 
This paper describes a series of visualization en-
hancements and automation processes to efficiently 
depict syndromic surveillance data in GIS.  Model-
ling the portrayal of events when merging existing 
syndromic surveillance with geographic information 
systems (GIS) can standardize and expedite results. 

BACKGROUND 
Syndromic Surveillance has been in use in New York 
City since 2001, with 2.5 million visits reported from 
39 participating emergency departments, covering an 
estimated 75% of annual visits[1]. As syndromic sur-
veillance becomes increasingly spatial and tied to 
geography, the resulting spatial analysis is also 
evolving to provide new methodology and tools[2].  
In late 2004, the New York City Department of 
Health and Mental Hygiene (DOHMH) created the 
GIS Center of Excellence to identify ways in which 
GIS could enhance programs like syndromic surveil-
lance. The DOHMH uses the SaTScan program for 
much of its spatial analysis (i.e. cluster analysis). 

METHODS 
In the case of the DOHMH syndromic surveillance 
program, much of the data processing and analysis is 
completed outside of GIS.  GIS was used to model 
the mapping product and standardize new spatial 
analysis. 

Automation of user workflows led to the creation of 
models to run SAS / SaTScan analysis through fur-
ther spatial analysis in GIS.  

 

Figure 1 – Process model for  transformation of syndromic results 
into a geodatabase.   

Output from syndromic surveillance analysis was 
placed in a networked directory through an auto-

mated step in SAS / SaTScan, the file is then im-
ported into a geodatabase and processed in GIS using 
an automated step (see Figure 2).   A second model 
(not shown) processes the output table through Clus-
ter and Outlier Analysis and Hot Spot Analysis 
(Getis-Ord Gi*).  Additional models standardize 
symbols, legend levels and compare data. 

RESULTS 
Models are an effective way to standardize syn-
dromic data analysis in GIS.  ZIP codes can be a mis-
leading indicator of place when shown as polygons, 
and can complicate temporal comparisons in GIS. 

 
Figure 2 – Dot density map of ILI by county of residents from 
NYC ED data for one year.  ZIP code data was aggregated to a 

county level for the national map.  Color breaks begin at 50 cases.   

CONCLUSIONS 
Modeling of workflows and user processes provides a 
way to standardize analysis, document procedures 
and more effectively complete GIS analysis and cre-
ate map products. 

Identifying a consistent method to address ZIP code 
changes over time is necessary, and it is important to 
express ZIP codes as polygons with the caveat that 
they are for reference but are often not implicitly cor-
rect when shown in a map product. 
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