
DRAFT 3/4

Using Severity Information to Bridge the Gap 

Between Statistics and Epidemiology
Yevgeniy Elbert1, Howard Burkom1, Brian Feighner1, 

John Ticehurst1, Kenneth Cox2, Joe Lombardo1
1 Johns Hopkins Applied Physics Laboratory
2 Armed Forces Health Surveillance Center

Objective

This effort utilizes historically unused information from current biosurveillance data sources and more specific information from new sources to filter statistical alerts adjustably by clinical relevance. The goal is to combine statistical aberration detection and clinical knowledge according to available data characteristics to display anomalies with viewable criteria indicating that they should not be ignored
Background

Current implementations of the Electronic Surveillance System for the Early Notification of Community-based Epidemics (ESSENCE) analyze geographically distributed syndromic time series but do not use data fields related to case severity [1].  In some contexts, staff members monitoring many conditions and locations thus see nonspecific, sometimes excessive alerting, which reduces system usage.  Military medical data system upgrades have made more types of patient-level data available for daily analysis, creating an opportunity to combine this information for more clinical relevance in alerting [2].
 Methods

This effort uses additional information from older system data sources and more specific information from new sources to filter alerts adjustably by clinical relevance. This information is taken directly from disposition and evaluation codes and is also inferred from age distributions and temporal visit patterns.  We formulated severity criteria for an auxiliary time series for each of these indicators.  For newer data, participating physicians have classified laboratory test orders and combinations of these orders to form additional criteria.  We applied these criteria to the set of records underlying each statistical alert and investigated the effects of these criteria on outbreak detection performance.
The validation approach for sensitivity was to evaluate the criteria on large datasets with known outbreaks.  Both gradual and sudden outbreak events were used.  The overall specificity effect was examined by measuring the alert rate using several syndrome groupings with varying levels of severity criteria on facilities of different sizes.
Results
The first study stage was restricted to outpatient visit records; subsequent stages include laboratory and radiology test results and filled prescription records. First-stage results were that alert flags are reduced by 50% at full service facilities and by much more at smaller ones. Severity criteria for remaining flags are readily inspected.  In evaluation with datasets taken from five known outbreak datasets, detection timeliness and sensitivity were retained.  The severity criteria delayed detection by at most 1 day.  
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Figure 1 – Illustration of reduction of 31 statistical alerts over an 18-month period to 15 alerts associated with elevated case severity according to readily examined criteria.

Conclusions

Filtering of statistical alerts by clinical severity criteria can improve the utility, acceptability, and information content of an automated surveillance system.  The presentation will also discuss operational concepts for improved user training and acceptance. 
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