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Objective

This paper describes a taxonomy for data integration systems, and applies that taxonomy to the development of syndromic surveillance architectures at the University of Washington.

Background

The first use of syndromic surveillance in Washington State occurred in 1999 [1]. Manual, short-term, emergency department surveillance was implemented as part of the security plan for an international meeting hosted in Seattle. Subsequent iterations of syndromic surveillance systems implemented in four local health jurisdictions have been progressively more automated and had wider geographic coverage. These systems have been described previously [2,3]. Stead describes three generations of data integration techniques in biomedical informatics [4]. First generation systems contained all of the data within a single information system. Second-generation systems combine data from multiple source systems in a single location, using a single organization, as exemplified by data warehouses. Third-generation systems construct relationships between data sources that provide the appearance of integration, while the data remain in their original locations, subject to dynamic control by their owner. 

Methods

The development of syndromic surveillance in Washington State has recapitulated Stead's model. The manual surveillance system implemented in 1999, in which data were entered into laptops and combined centrally, was followed by a semi-automated system where data extracts were transmitted to a central site and merged. These first generation systems were superseded by several iterations of second-generation, or data warehouse, systems. Surveillance data were extracted from clinical information systems by periodic reporting or direct data queries, and were transmitted to a central data integration engine where they were transformed to a common format and stored in a database that was optimized for longitudinal (so-called “OLAP”) queries. 

Results
Presently, this warehouse contains about 1.3 million visit records, of which additional “surveillance” data such as chief complaint, diagnosis, disposition, ZIP code, etc. are available for about 650 thousand. 


Figure 1 – Daily plot of hazmat  incidents (blue) overlaid with media anthrax references (red) for October - November 2001.  Note:  this figure is from another paper, just here as an example of how brief graphics may be used in this format.

Conclusions

The warehouse is a hybrid structure containing both relational tables for high-performance storage of predictable data elements, and in entity-attribute-value data model for flexible and space efficient representation of highly variable data.   One would certainly hope to see more discussion as to the importance of the results.

A regional surveillance system, spanning multiple health jurisdictions, and including both military and civilian data, is now under development. The initial design for the research repository employs both our flexible, efficient data model, and a third generation data integration architecture which permits the data to remain in the local health jurisdiction or operational systems, and be dynamically shared with the research database. 
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