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Objective

Describe the utility of outpatient and ED data for heat-related Illness (HRI) surveillance.

Background

Heat waves are the most prominent cause of weather-related human mortality in the U.S., responsible for more deaths annually than hurricanes, lightning, tornadoes, floods, and earthquakes combined.[1] Automated surveillance systems could provide a timely and useful source of data on heat-related illness.  In order to enhance national HRI surveillance we began conducting routine analyses of HRI using data from health information systems that send data to the BioSense program.  BioSense currently receives data from >1200 Veterans Affairs (VA) and Department of Defense (DoD) outpatient clinics, and from >580 non-federal hospital emergency departments (EDs; 570 send patient chief complaints and 185 send physician diagnoses).  Most non-federal hospital data are received from state or local syndromic systems.  BioSense non-federal EDs capture about 13% of all U.S. ED visits. 
Methods

We defined HRI visits using final diagnoses (ICD-9 codes: 992.0 - 992.9 and E900) or chief complaint indicators (Text parsed (English & Spanish): “heat”, “hyperthermia”, “too hot”, “sunstroke”).  The study period was January 1, 2008-September 1, 2009.  In May 1, 2009 we began producing a national HRI surveillance report which was updated weekly through the end of the study period.  The report included time series of temperature and HRI visit rates, and maps and tables of HRI clusters.  Time series data were aggregated by week and stratified by year to compare the current summer season [2009] to the prior one [2008].  Clusters were identified based on a daily analyses using a modified C2 algorithm on visits aggregated at facility and city-levels.[2]  A 28-day baseline period ending 2 days prior to the date of analysis was used to calculate the expected value.  Increases over the baseline expected value with a p-value of 0.002 or less (recurrence interval ≥500 days) were considered highly statistically significant and displayed on our weekly report as “HRI elevated”.  All clusters were reviewed by analysts for data feed or mapping errors.  Clusters representing substantial increases not due to data errors were reported to state or local health departments via Epi-X.
Results
Among all BioSense non-federal hospitals, weekly rates (per 1000 ED visits) of HRI chief complaints peaked in late June 2009 at 1.9 (compared with a peak of 1.3 in 2008), while HRI diagnoses rates peaked at 3.0 in June 2009 (compared with a peak of  4.2 in 2008).  VA/DoD rate trends correlated with non-federal hospital trends but peaked at much lower rates: DoD, 0.8; VA, 0.1.  Statistical analyses found 32 facility-level clusters and 29 city-level clusters from May 1 – September 1, 2009; 32 from non-federal hospitals, 29 from the DoD, and 0 from the VA.  Fourteen clusters occurred during the week [June 22-28] which had the highest US average temperature in 2009.[3]  Four clusters (2 facility and 2 city-level) met the criteria for health department notification; 3 of these occurred during the week of 6/22-6/28.
Conclusions

Aggregation of data from multiple sources provides the opportunity to perform national surveillance of HRI and comparative analyses of metropolitan areas.  Since these data are available in near real-time, continued development of the system may assist in monitoring and preventing HRI.  
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