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Objective

This paper describes the technical infrastructure that supports DiSTRIBuTE (Distributed Surveillance Taskforce for Real-time Influenza Burden Tracking and Evaluation), a syndromic surveillance effort for rapid monitoring of incident influenza-like morbidity, developed by the International Society for Disease Surveillance with technical implementation by the University of Washington.

Background

Most surveillance systems developed to date have encompassed significant functionality but typically follow an all-things-to-all-users approach, resulting in complexity, overhead burden, the requirement to expend considerable resources to deploy and considerably more resources for modifications to meet unforeseen needs.
The need for lightweight surveillance systems can be attested to by the popularity of EARS, the CDC's Early Aberration Reporting System [1]. EARS offers a comparatively small subset of functionality of other heavyweight systems such as ESSENCE (for example, limited algorithm selection, limited reporting and visualization tools) but is relatively straightforward to deploy and can be easily modified. Similarly, the DiSTRIBuTE system follows a lightweight approach, but is based on modern web technologies and open-source platforms.

Methods

Unlike other surveillance systems, DiSTRIBuTE is designed to work solely with summarized (aggregated) data. There is no functionality to collect or examine encounter or sub-encounter level data. Initially the system was designed to receive a limited summarized data set consisting of fields for date, age group, zip3, source, syndrome and count. This data was stored in a relational database implemented inMySQL.
Scalability issues are resolved by replicating data and pre-computing various aggregate representations of the data. Visualizations are currently generated using custom code developed in the open-source R statistical system, using direct calls to the data tables, and using Google charts through the provision of an API to provide data in the Google charts format. The R code generates png images for inclusion on the DiSTRIBuTE website, while the Google charts API is used to create Google charts (flash) directly into the web pages. All visualizations are accessed through the DiSTRIBuTE website. Two sites display visualizations:  a "public" site showing syndrome ratios and a site that is restricted to public health agencies that are contributing data. The latter shows a more complete set of visualizations. Authentication is accomplished by Shibboleth using the InCommon authentication provider.

DiSTRIBuTE uses open-source tools (Apache, MySQL, Perl, PHP and R) that operate on Windows, Linux, Unix and OS X, ensuring that the system is operating system "agnostic". The subsystems (data loading, database, visualization tools and website) reside on separate machines and use standard internet protocols (https, ssh, etc) to communicate. Subsystems can be hosted on different operating systems.
Results
An example of the agility of the lightweight DiSTRIBuTE system is the capability to respond to changes in data formatting such as the Novel H1N1 Data format which specifies the format for receipt and exchange of summarized data fields, file format and means of transfer [2]. While it is anticipated that this new format will improve mechanisms for aggregating and sharing timely data from emergency departments, it also will require a parallel modification of systems for consuming the summarized data. Because of its agile infrastructure, we anticipate that we will be able to rapidly expand the DiSTRIBuTE architecture to include additional indicators as needed, such as disposition and temperature as specified by the Novel H1N1 Data format. In this way, DiSTRIBuTE is capable of rapidly respond to the need for public health to receive essential data for analyzing patterns of the infection spread and severity of illness without disruption of existing downstream code.
Conclusions

Unlike "heavy" and complex approaches to surveillance, DiSTRIBuTE represents an agile, slim system that displays summarized syndromic surveillance data across health jurisdictions. DiSTRIBuTE provides both a technical and policy solution to the issue of changing/evolving data types and formats which can occur in response to surveillance needs, security issues and data availability.
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