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OBJECTIVE
This abstract evaluates whether daily temperature, relative humidity, or heat index best relates to trends in emergency department (ED) heat-related chief complaints reported via Missouri Electronic Surveillance System for the Early Notification of Community-based Epidemics (ESSENCE).  
BACKGROUND
Heat-related illness occurs when individuals are unable to cool themselves, usually under extreme heat conditions. Heat index (HI) is a measure of apparent temperature (how hot it feels) based on temperature and relative humidity (RH), and is an important indicator for the National Weather Service (NWS) when issuing heat alerts [1].  Missouri ESSENCE receives ED visit data, including chief complaints associated with heat-related illness, from 84 hospitals.  The visits to these hospitals represent about 90 percent of all ED visits occurring in Missouri each day.  
METHODS
ESSENCE was queried for ED chief complaints that contained keywords “heat” or “therm” to identify reports of heat stroke, heat exhaustion, heat cramps or hyperthermia reported upon admission.  Erroneous complaints such as “malignant hyperthermia” and “thermal burn” were removed from the dataset.  Then, the number of heat-related ED visits per 10,000 total ED visits was compiled per day for May 1 through September 30 for 2006, 2007 and 2008.  Each summer was evaluated separately.

Weather data was assembled with the help of the Saint Louis NWS office for five collection sites in Missouri to obtain a statewide average. Statistical analysis was performed utilizing Statistical Analysis Software (version 9.2). Pearson correlation coefficients were calculated to evaluate the strength of the relationship between ESSENCE rates and weather data. In addition, simple linear regression models were built to determine which weather factor explained most of the fluctuation in rates of heat-related ED visits.

RESULTS
For every year analyzed, the Pearson correlation coefficient r for heat index was higher than results for maximum temperature or RH. This suggests that HI significantly correlates with, and exhibits a higher degree of a linear relationship with, ED rates than maximum temperature or RH. The coefficient of determination (R2) for HI was the largest; therefore, HI explains the greatest percentage of variability in heat-related ED rates among all weather factors.  This was statistically significant at p <0.0001 (Table 1).

CONCLUSIONS
As predicted, HI explains the variation in heat-related ED visit rates better than maximum temperature or RH alone.  ESSENCE has contributed to situational awareness on heat-related illness for many years, but this is the first time the findings have been systematically linked to quantifiable environmental data.  These results can be used to inform decisions among NWS partners and public health leaders regarding extreme heat alerts.  With extreme weather and extreme heat events on the rise, ESSENCE will be even more important as a surveillance tool in the coming years.

	 Table 1.  Coefficient of determination results for relationship between three weather variables and heat-related ED visit rates from Missouri ESSENCE, 2006-2008



	
	Summer 2006
	Summer 2007
	Summer 2008

	
	R2
	p-value
	R2
	p-value
	R2
	p-value

	RH
	0.0023
	0.6418
	0.0319
	0.0501
	0.0034
	0.5378

	Max. T
	0.4468
	<0.0001
	0.5389
	<0.0001
	0.4233
	<0.0001

	HI
	0.6087
	<0.0001
	0.6249
	<0.0001
	0.5792
	<0.0001


[1]  Heat Wave, A Major Summer Killer.  Retrieved July 25, 2009 from http://www.noaawatch.gov/themes/heat.php.

We thank Ben Miller at the National Weather Service in St. Louis.

For more information, please contact us at ESSENCE@dhss.mo.gov.

