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Early Aberration Reporting System (EARS)
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Summary

The Early Aberration Reporting System (EARS) is a free tool for users, designed by the CDC’s Division of Preparedness and Emerging Infections to assist state and local public health professionals with analysis of surveillance data.  EARS is simple, but remarkably flexible: it can be set up in a matter of minutes to analyze practically any data that can be counted.  EARS is also popular because users retain their own data and have the freedom to customize EARS analyses to local needs.  EARS is used across the United States and internationally for a variety of functions, including: 
· Temporary (“drop-in”) enhanced surveillance (e.g., G8 summit, Presidential Inauguration, Olympic Games, Superbowls)
· Routine surveillance for naturally-occurring illnesses/diseases and bioterrorism events easily categorized by patient-reported chief complaints and physician diagnoses (e.g., influenza-like illness, asthma, injuries)  
· Post-disaster surveillance data analyses (e.g., Haitian post-earthquake displacement camps, Hurricane Katrina, wildfires)
· Early detection of outbreaks identified by using non-traditional public health data sources (e.g., school absenteeism rates, over-the-counter medication sales, 911 calls data, veterinary data, ambulance runs data)
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EARS’s Indicator Processing and Aberration Detection methods are the two most recognized EARS features.  Users employ EARS Indicator Processing to define categories and scan their data for records that match them.  Data are summed by these categories and then EARS algorithms assess whether the current number of records associated with a category is higher than usual. 

Consider the example of syndromic data that is collected daily from a city’s hospital emergency rooms. EARS Indicator Processing separates the patient’s chief complaint data into syndromes  – either those based on the default categories EARS provides, or those created by the local public health professional. If the current number of patient visits in a “Rash with Fever” syndrome is higher than a defined threshold, an aberration detection “flag” will be triggered. The “flag” is then evaluated by an epidemiologist (or other public health professional) to determine whether it signifies an event of public health importance warranting further investigation.
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EARS output can be viewed in an interactive reporting module and as a website.  The output includes time series graphs and data summaries, as well as analysis results from the various aberration detection methods.  EARS is designed to run on a daily basis, but can also be used with weekly (e.g., influenza) or monthly data and can be set up to run automatically.  EARS enables public health professionals to view results of aberration detection analyses, as well as data summaries and graphs quickly and easily, in order to establish any follow-up requirements or resource allocation needs for further investigation.
EARS code is open source and available for modification. This feature allowed several city and state public health agencies to use it to create their own early event detection systems. These sites include Boston, New York City, Los Angeles, Mississippi, Georgia, Tennessee, Florida, and North Carolina. Additionally, both the North Carolina Disease Event Tracking and Epidemiologic Collection Tool (NC DETECT) and the Boston Syndromic Surveillance System (B-SYNSS) won the Healthcare Information and Management Systems Society (HIMSS) Public Health Davies Award (in 2005 and 2009,  respectively). The Nicholas E. Davies Electronic Health Record Recognition Program, sponsored by HIMSS, encourages and recognizes excellence in the implementation of electronic health record systems to improve healthcare delivery.

EARS Tool Features
· Allows for the application of appropriate aberration detection methods relative to available baseline data with the following options:

· User-specified thresholds used to prevent the “flagging” of events unless a specific number of cases have been reached
· Four algorithm choices; each with documented levels of sensitivity and specificity
· Establishing a static baseline period rather than a moving period
· Excluding holidays or other dates from analyses
· Allows for stratified analysis by up to three discrete, categorical variables.  Common examples include:

· By hospital

· By any GIS classification – county, state, region, zip code

· By any demographic category – age, race, gender

· A Help Guide which provides information about why individual features were designed and epidemiologic reasoning to use them, in addition to technical specifications and instruction
· Accepts four input dataset structures and a variety of file types (e.g., SAS, Excel, Access, delimited text files)

· Allows for analysis at time unit intervals convenient to local public health authorities
· Allows a view of original medical records by clicking on line graph data points
· Allows for the ability to search text string data; the user controls the information in the medical record used to create “syndromes”, including options for negation and grouping search terms
More information and FREE DOWNLOADING is available on the EARS website:  http://emergency.cdc.gov/surveillance/ears/ 

EARS System Types
· EARS is available in two system types:
· A SAS-based system with a wizard-like user interface (runs on Microsoft Windows)
· The EARS-X system is completely Microsoft Excel-based – no SAS experience required
Challenges
· Increasing awareness about the usefulness of:

· EARS within public health and response communities

· Syndromic surveillance for supplementing traditional surveillance systems

· Maintaining EARS with the most current technology and epidemiological methods while requiring the least technical support.

Opportunities
· Combining EARS with other public health tools so that leaders and responders have access to the best analyses possible

· In a time of shrinking resources, providing an analysis and reporting tool at no cost to the end-user

· Taking advantage of the increased emphasis on public health utility of electronic medical records

· Translating EARS into foreign languages for greater ease of use by international partners

· Migration to open-architecture software and free-ware to increase the pool of users and stimulate innovation
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“EARS is a valuable tool in our public health surveillance arsenal.”





Brian Lawson, Epidemiologist


Knox County Health Department


 








Knox County Health Department, TN


We have been using EARS since June 2001. EARS provided an accessible means of implementing an outbreak detection surveillance system that fits well with the personnel and technical resources of our mid-size metropolitan public health department. The programs are adaptable to a variety of data streams. We currently use EARS to analyze data from emergency department visits, emergency 911 calls, outpatient physician visits, and school absenteeism. Aberration detection measures incorporated into EARS are relatively easy to understand and interpret, and HTML tabular and graphical output can be readily shared with health department personnel and data source contacts. EARS has also proved useful for analyzing and monitoring trends in reportable communicable disease data and identifying the onset and tracking the severity of influenza season.









Early Aberration Reporting System (EARS)
             
July 2010

