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Objective
To examine the incidence and characteristics of heat illness
during sports and recreation.

Introduction

Although heat illness is preventable, it is a leading cause of death
among U.S. high school and college athletes (1). Despite this, the
total burden of heat illness during sports and recreation is
unknown. With over 250 million U.S. residents reporting
occasional participation in sports or recreational activities (2),
there is a large population at risk.

Methods

We used two national injury surveillance systems to examine
heat illnesses in two different U.S. population subsets. We used
the National Electronic Injury Surveillance System-All Injury
Program (NEISS-AIP) to examine heat illness incidence and
characteristics among sports and recreation participants of all
ages from 2001 to 2009, and we used the National High School
Sports-Related Injury Surveillance Study (High School RIO™)
to examine heat illness incidence and characteristics among high
school-aged athletes from 2005 to 2009 (Table 1).

NEISS-AIP, operated by the U.S. Consumer Product Safety
Commission, monitors consumer product-related injuries trea-
ted in a nationally representative sample of 66 U.S. hospital
emergency departments (EDs) (3). Trained coders enter demo-
graphics, a brief narrative and consumer product information
for each injury presenting to their ED. High School RIO™,
operated by the Center for Injury Research and Policy at
Nationwide Children’s Hospital (Columbus, OH), monitors
sports injuries in a nationally representative sample of 100
high schools (4). Certified athletic trainers at participating
schools report exposure and injury data electronically.

Results

Using NEISS-AIP, we calculated an estimated 5946 (95%
confidence interval [CI] =4194-7698) ED visits for sports- and
recreation-related heat illnesses occurred annually from 2001 to
2009. Incidence was highest among males (72.5%) and among
persons aged 15-19 years (35.6%) and occurred most commonly
during football (24.7%) and exercise (20.4%). Using RIO™,

we calculated an estimated 9237 (95% CI =8357-10,116) heat
illnesses resulting in time lost from participation occurred
during high school sports annually from 2005 to 2009, most
commonly during football (70.7%).

Conclusions

National injury surveillance systems provide a unique opportu-
nity to examine heat illness in sports and recreational settings.
NEISS-AIP and High School RIO™ demonstrate different
approaches to studying this problem. Results from both analyses
indicate that heat illness causes substantial morbidity among
sports and recreation participants. We need to find new ways to
target effective heat illness prevention messages to those at
greatest risk to reduce morbidity and prevent mortality.
Continued surveillance is also warranted to monitor trends
and evaluate interventional activities.
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Table 1. Description of sports- and recreation-related heat illness data collected by two national injury surveillance systems

System Reporting institutions Population

Heat illness definition Data collected

NEISS-AIP(3) 66 nationally representative U.S.

hospital EDs

Entire U.S. Nonfatal ED visits with a reference to heat illness
population (e.g., “heat exhaustion”, “dehydration”, etc.) in the consumer product information

Demographics, brief narrative,

narrative description, occurring during a sport or
recreational activity

High School 100 nationally representative U.S.  High
RIO™ (4) high schools school
athletes

Dehydration or heat exhaustion/stroke during a
practice or competition, assessed by a medical
professional, and resulted in >1 days of time loss characteristics

Exposure, demographics,
illness characteristics, event

from athletic activity

Emerging Health Threats Journal 2011. © 2011 Ellen Yard et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution- 1 65
Noncommercial 3.0 Unported License (http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use, distribution, and reproduction in any medium,

provided the original work is properly cited.

Citation: Emerging Health Threats Journal 2011, 4: 11043 - DOI: 10.3402/ehtj.v4i0.11043

(page number not for citation purpose)


http://www.unc.edu/depts/nccsi/AllSport.pdf
http://www.unc.edu/depts/nccsi/AllSport.pdf
http://www.census.gov/compendia/statab/2011/tables/11s1248.pdf
http://www.census.gov/compendia/statab/2011/tables/11s1248.pdf
http://injuryresearch.net/resources/1/rio/2008-09highschool%20riosummaryreport.pdf
http://injuryresearch.net/resources/1/rio/2008-09highschool%20riosummaryreport.pdf

	1-25
	ehtj11702
	ehtj_toc
	ehtj11186
	ehtj11114
	ehtj11014
	ehtj11019
	ehtj11137
	ehtj11041
	ehtj11140
	ehtj11196
	ehtj11122
	ehtj11135
	ehtj11054
	ehtj11155
	ehtj11158
	ehtj11183
	ehtj11190
	ehtj11116
	ehtj11037
	ehtj11046
	ehtj11115
	ehtj11120
	ehtj11024
	ehtj11060
	ehtj11110

	26-50
	ehtj11034
	ehtj11198
	ehtj11174
	ehtj11048
	ehtj11154
	ehtj11181
	ehtj11150
	ehtj11070
	ehtj11175
	ehtj11012
	ehtj11025
	ehtj11032
	ehtj11104
	ehtj11098
	ehtj11149
	ehtj11131
	ehtj11189
	ehtj11197
	ehtj11112
	ehtj11187
	ehtj10943
	ehtj11111
	ehtj11145
	ehtj11076
	ehtj11118

	51-75
	ehtj11146
	ehtj11077
	ehtj10946
	ehtj11011
	ehtj11079
	ehtj11127
	ehtj11081
	ehtj11015
	ehtj11192
	ehtj11184
	ehtj11143
	ehtj11125
	ehtj11123
	ehtj11129
	ehtj11107
	ehtj11590
	ehtj11194
	ehtj11099
	ehtj11096
	ehtj11033
	ehtj11056
	ehtj11167
	ehtj11148
	ehtj11102
	ehtj11029

	76-100
	ehtj11047
	ehtj11072
	ehtj11027
	ehtj11170
	ehtj11053
	ehtj11062
	ehtj11073
	ehtj11185
	ehtj11182
	ehtj11180
	ehtj11178
	ehtj11063
	ehtj11023
	ehtj11013
	ehtj11044
	ehtj11066
	ehtj10944
	ehtj11065
	ehtj11128
	ehtj11169
	ehtj11193
	ehtj11021
	ehtj11134
	ehtj11071
	EHTJ11124

	101-125
	ehtj11074
	ehtj11061
	ehtj11064
	ehtj11018
	ehtj11069
	ehtj11113
	ehtj11151
	ehtj11195
	ehtj11142
	ehtj11144
	ehtj11171
	ehtj11058
	ehtj11049
	ehtj11035
	ehtj11036
	ehtj11028
	ehtj11136
	ehtj10945
	ehtj11163
	ehtj11097
	ehtj11156
	ehtj11119
	ehtj11050
	ehtj11052
	ehtj11422

	126-150
	ehtj11095
	ehtj11138
	ehtj11108
	ehtj11031
	EHTJ11126
	ehtj11078
	ehtj11152
	ehtj11026
	ehtj10942
	ehtj11017
	ehtj11141
	ehtj11100
	ehtj11179
	ehtj11121
	ehtj11176
	ehtj11080
	ehtj11020
	ehtj11173
	ehtj11022
	ehtj11093
	ehtj11057
	ehtj11042
	ehtj11094
	ehtj11101
	ehtj11038

	151-162
	ehtj11040
	ehtj11045
	ehtj11147
	ehtj11092
	ehtj11016
	ehtj11109
	ehtj11051
	ehtj11103
	ehtj11117
	ehtj11043
	ehtj11059
	ehtj11161




