 Monitoring of Open-Source Surveillance Data on Emerging Animal Disease Events Using an Aberration Detection Algorithm
Judy E. Akkina, M.P.H., Ph.D., Camilla R. Kristensen, M.S., Elizabeth Williams, B.S.
Centers for Epidemiology and Animal Health, Veterinary Services, 
Animal Plant Health Inspection Service, United States Department of Agriculture
OBJECTIVE
This paper describes the exploratory application of an aberration detection algorithm to data derived from open-source reporting of global emerging animal health events. The goal of this work is early identification of emerging animal and zoonotic disease patterns and trends.
BACKGROUND
Global open source surveillance for emerging animal health events is conducted by the USDA:APHIS:VS, Center for Animal Health Information and Analysis. The surveillance data are primarily derived from unstructured, textual sources such as electronic news media and websites. Emerging animal health events are identified daily by an analyst using a text-based prioritization algorithm and stored in the Emerging Veterinary Events (eVe) database. The number of monthly global events that meet the prioritization criteria for an emerging disease event is generally small (<50 per month); therefore, detection of trends or anomalies in numbers of events is currently conducted by visual observation and the analyst’s knowledge of the data. An automated statistical algorithm that could alert an analyst to an unusual trend in the number of events identified may be a useful tool in monitoring the data. 
METHODS
Data for analysis were extracted from the eVe database into an Excel spreadsheet for the four year period 2005-08. Data verification was completed to ensure each record represented a unique disease event. We applied the mcTrials31 algorithm tool to monthly event counts stratified by species group (aquatic, bovine, and swine). The time-series data included 141, 410, and 157 aquatic, bovine, and swine events, respectively.  The mcTrials3 tool is an adaptation of an Xbar chart that implements Early Aberration Reporting System (EARS) algorithms, but allows users to modify the baseline and buffer intervals. Since the data are in monthly counts, we set the baseline length to 3 to correspond to a season, the baseline lag to 1, and used the EARS C3 flag.  
RESULTS

Over the 48 month period the algorithm produced 8, 
9, and 9 aquatic, bovine, and swine flags,
respectively (figures 1, 2, 3).
Figure 1
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Figure 2
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Figure 3
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Figures 1, 2, 3 – Monthly plots of global aquatic, bovine, and swine emerging animal disease events 2004-2008 with alert flags
The flags indicate a seasonal increase in late spring and early summer for aquatic events, and in summer for bovine events. Characteristics (e.g. disease, country) of the events comprising each flag were reviewed. Most flags represent multiple events of a specific disease outbreak, either in multiple locations in the same country or in multiple countries in the same region. Upon investigation a few flags are comprised of different diseases and countries with no obvious relationship (false positives), and some months that did not flag had related event clusters (false negatives).    
CONCLUSIONS
Based on this analysis, using the mcTrials3 algorithm tool is useful for detecting event clusters of potential concern.  This work represents a novel application of a statistical aberration detection algorithm to surveillance data collected primarily from media reports.
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