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Objectives 
 Define the spectrum of heat illness 
 Describe preferred techniques to diagnose and treat heat 

illness 
 Define return to play guidelines 
 Review the 7 fundamentals of heat acclimatization and heat 

illness prevention 



Korey Stringer 
 July 30, 2001: Vomited several times and  
 needed cart off field after practice 
 July 31, 2001: Vikings pre-season practice 
 Heat index 110°F 
 He had completed the practice, full pads, full contact.  
 He walked on his own to an air-conditioned facility after 

practice and collapsed. 
 EMS arrived within 5 minutes 
 ED: core temp 108.8°F, unresponsive, multi-organ failure 
 Died Aug 1, 2001 at 1:50am of heart failure 

 
 

Presenter
Presentation Notes
Mistake to assume that heat stroke will be obvious. By the time it is, it is an emergency.
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Eraste Autin 
 6 Days earlier, 18 yr old freshman Eraste Autin from Univ of 

Florida died from EHS on July 25, 2001 
 Disoriented and collapsed while jogging back to locker room 

after pre-season summer conditioning practice 
 88F, 72% humidity, heat index 102F (typical Florida weather) 
 He had been at 9 other pre-season conditioning practices 
 18th high school or college football player death from EHS 

since 1995 
 National Center for Catastrophic Sports Injury Research 

reported 35 high school football players died from EHS 
between 1995 - 2010 

Hawaii 

Presenter
Presentation Notes
There are thousands of emergency room and hospitalizations due to EHS

http://www.google.com/url?sa=i&rct=j&q=eraste+autin&source=images&cd=&cad=rja&docid=wy4rVaTziATFjM&tbnid=CJRvJ8Kjd5HTgM:&ved=0CAUQjRw&url=http://veja.abril.com.br/150801/p_072.html&ei=sG9hUbzSIMWHqQGNuIC4BA&bvm=bv.44770516,d.aWM&psig=AFQjCNGXn4VXYUd8RnYxyd7m-LZlTgMHKA&ust=1365426417001585
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Presentation Notes
2011 Tyquan Xavier Brantley, 14, South Carolina high school morning practiceMontel Williams, 15, Arkansas, 93 deg with heat index of 110 deg, collapsed 8:30pmForrest Jones, Georgia, Grove High School football practiceDJ Searcy, Georgia, LOC after FB camp practice night before, collapsed after endurance test AM of Aug 2, 2011- dead 90 min later; coaches denied him water, did not call parents after 1st LOC, he collapsed day 2 saying “I can’t go on” and coaches made him get up and push through it.
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Martin Lawrence 

 August 22, 1999: Attempting to lose weight for a 
movie role 

 Jogging at 11:30am in 8 layers of heavy clothing and 
wool cap for 1 hour in Los Angeles summer heat 

 Found unconscious on his doorstep 
 ED: 107°F   
 Cooled with ice, fans, cold IVF. 
 3 days in a coma, ventilator, kidney failure. 



Why are we talking about this? 

 Exertional heat illness (EHS) is entirely preventable 
 100% success rate if immediate cooling initiated in 

first 10 minutes after collapse 
 It is one of the top 3 reasons for sudden death in 

sports. 
 

 Exertional heat stroke is THE LEADING CAUSE OF 
PREVENTABLE DEATH IN HIGH SCHOOL ATHLETICS! 

 

Presenter
Presentation Notes
Mostly all high school athletic associations place strict restrictions on the length of practices, amount of breaks needed, when full uniforms can be worn in practice, how easily players can access water and other various guidelines which schools, organizations and coaches must follow. If a coach or school fails to abide by these rules and a heat stroke occurs, they could very well be liable for wrongful death in the event of a fatality. 



Heat Factors 
 Temperature 
 Humidity 
 Wind 
 Time of day 

Presenter
Presentation Notes
There are several factors that contribute to heat. Obviously the temperature plays a major role. Humidity is also important. Humidity is the percent moisture the air can hold at a certain temperature. 



https://www.ncdc.noaa.gov/cag/time-series/global/globe/land_ocean/ytd/12/1880-2015 

 



HONOLULU 
 Avg. annual temp: 77.2°F   

 Avg range:  65.4°F - 88.7°F (max. 92°F) 

 Avg. annual humidity: 66%   
 Avg range: 51% - 79% (max. 90%) 

 
 Climate Change in Hawaii:  
 By 2100: avg daily temp    2.5 - 6°F (EPA, 2014) 
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Heat Index 

Presenter
Presentation Notes
As we think about Honolulu, our average mean daily high in August is around 88 F with a typical relative humidity being 50-80%. The risk is relatively high if it’s a winter day of 82F and 65% humidity.  On a summer’s day, if we say the temperature is 88 with 80% humidity we are in real danger. Our humidity has been recorded in the 90’s. Subtle changes in temperature and humidity can have drastic affects on the risk of heat injuries.



Types of Heat Stroke 
 Classic  

 Extreme ages 
 May have underlying 

medical conditions 
 Environmental exposure 

without ability to escape 
 

 
 

 Exertional 
 Typically previously 

healthy 
 Heavy exercise during 

high temperature and 
humidity 

 Athletes & military 
 

Presenter
Presentation Notes
Classic heat stroke will affect infants classicaly and the story that is most common is being placed in car seat bundled and left in the car.
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Classic case of heat stroke: 

Otherwise healthy athlete 
 Intense exercise  
Hot and humid day 
Confused 
Agitated and irritable 
Pale 
 Sweat-soaked 
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Assuming that heat stroke will be visibly obvious.  
By the time it is, it is an emergency. 

 



Definition of Exertional Heat Stroke 
 Very high core body temperature > 104°F (40º C) 
 Central Nervous System symptoms – May have 

lucid / clear interval 
 Seizure; vomiting/diarrhea; delirium; unusual behavior; 

hallucinations; irritability; unsteadiness; lack of coordination; 
slow, slurred, disordered speech; collapse; coma 

 

 Pale +/- sweating 
 Rapid pulse, rapid breathing 
 Low blood pressure 
 Multiple organ failure; heart failure 

Presenter
Presentation Notes
Athlete may not be sweating but typically is pale and sweat-soaked.



Diagnosis & Treatment of  
Exertional Heat Stroke 

 Rectal temp is gold standard for diagnosis.  
 Core body temp must be lowered to <102°F (<39°C) ASAP. 
 Goal is within 30 minutes of collapse 

 

 Cold-water immersion (CWI) with ice water is fastest 
cooling method. 
 Ice water temp = 35°-59°F 
 Cool within 20-30 minutes 
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Defining other forms of heat illness 
Heat Exhaustion 
 Sweaty, pale 
 Headache, dizzy, weak, chills, 
 cramps, nausea/vomiting, diarrhea 
 May have elevated temp but < 104°F 
Most common type of heat illness 
 
**This can rapidly progress to heat stroke** 

Presenter
Presentation Notes
Fluid-electrolyte loss, dehydrationCardiovascular insufficiency; collapseLow BP, High HR and RR
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How to treat heat exhaustion 

 Move to shaded or air-conditioned area 
 Remove excess clothing and gear 
 Lie on back, legs elevated above heart 
 Monitor athlete:  vital signs and CNS signs 
 Cooling measures (ice immersion, ice towels, ice 

bags, fans) 
 Provide oral fluids 
 Typical return to sports = 1-2 days later 

http://www.google.com/url?sa=i&rct=j&q=ice+towels&source=images&cd=&cad=rja&docid=XycOSFAQRkBGPM&tbnid=h9UykUHk25suOM:&ved=0CAUQjRw&url=http://www.telegraph.co.uk/sport/tennis/picturegalleries/7979791/US-Open-2010-tennis-players-use-ice-packs-and-cold-towels-as-they-suffer-in-a-heat-wave-in-New-York.html?image=18&ei=i99jUe6ZL9SyygHN-oGoAQ&psig=AFQjCNEzZwu1R-klooiCkMVfd_OvoERPzw&ust=1365586180177680


Treating Heat Exhaustion 



Defining other forms of heat illness 
Heat Cramps 
 Painful spasms of skeletal muscles 
 Each lasts 1-3 minutes, total duration 6-8 hrs. 

 Commonly legs, arms, abdomen 
 Body water loss 
 Large sweat sodium loss 
 Exercise-induced muscle fatigue 
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How to treat heat cramps 

 Rest 
 Prolonged gentle stretching 
 Drink fluids with sodium/electrolytes 
 Eat food with salt 
 Return to sports as soon as tolerated 
 Prevention: maintain prior hydration and salt 

balance and good conditioning 
 

http://www.google.com/url?sa=i&rct=j&q=athlete+eating+salt&source=images&cd=&cad=rja&docid=R-kEPQbwRlwCeM&tbnid=RnXrwJI368TVRM:&ved=0CAUQjRw&url=http://healthyliving.msn.com/nutrition/what-your-hunger-is-telling-you-1&ei=k8NjUaOCN7L9yAGihoHwDA&psig=AFQjCNGKYxiUxbvBRqHMCU1_DlOfo5wF4g&ust=1365579013304896
http://www.google.com/url?sa=i&rct=j&q=athlete+drinking+gatorade&source=images&cd=&cad=rja&docid=wpp5sgCXqVIT7M&tbnid=8hiQdWQAKXMuHM:&ved=0CAUQjRw&url=http://whatthehealthmag.wordpress.com/2011/10/04/gatorade-vs-water/&ei=TMRjUdXxJOSwyQGs84HgDg&psig=AFQjCNHS4pjSY_wAXeuXw1SvGpxsMHF6UQ&ust=1365579155177839


Cool first, transport second 
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How to Treat a Heat Stroke Athlete 
1. Place athlete in ice bath – Keep head above water. 
2. Alert your local EMS / call 9-1-1 
3. Stir the water vigorously 
4. Continuously monitor vital signs and CNS function 

 Pulse, Breathing, Responsiveness 

5. Continue cooling the athlete until a rectal 
thermometer reads 102ºF or less 
 Athlete is now safe for transport by EMS 

 



If an ice bath is not available: 
  
1. Call 9-1-1 and activate EMS. 
2. Move the athlete to a shaded or air-conditioned 

area. 
3. Remove athlete’s equipment and clothing. 
4. Cool their torso by covering them in ice bags from 

the neck and shoulders to the hips and groin.  
5. Place ice towels on their head – keep face clear. 
6. Aim fan at their body. 

 



Casa et al.  Medicine and Science in Sports and Exercise, 2010;42(7):1-7.  
(redrawn from Hubbard et al, J Applied Physiology 42: 809-816, 1977) 

  



Return to Sport after Heat Stroke 
 Period of rest with no activity for at least 7 days 
 Athlete has no remaining symptoms 
 Normal blood enzyme levels – recheck at 1 wk interval 

 Labs to confirm normal organ function 
 

 Gradual increase in activity over 2-4 weeks or more: 
 Duration 
 Intensity 
 Heat exposure – start cool 
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Hydration alone can prevent heat stroke. 



Risk Factors – MANY!!! 
 Obesity 
 Poor fitness (Day #1 or #2 of practice) 
 Clothing / Equipment 
 Dehydration 
 No acclimatization 
 Heat / Humidity 
 Sunburn 
 Prescription amphetamines (pseudophedrine) 
 Dietary supplements (creatine) 
 Prior heat stress (day after hot, exhausting workout) 
 Overenthusiasm / warrior mentality 
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It is ok to punish athletes who misbehave or 
perform poorly with excessive extra sprints or 

by withholding water or rest breaks. 
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How to prevent EHS 
 Gradual increase in training over 4-8 weeks 
 10-14 days of heat acclimatization 
 Practice during cooler hours (early AM / late PM) 
 Brief exposure to heat 
 Never withhold hydration or punish with prolonged 

strenuous exercise 
 No exercise if ill (fever, respiratory, vomiting, diarrhea) 
 Monitor and recognize early warning signs: 

incoherence, belligerent, irrational or bizarre behavior, 
or poor competitive posture 

Presenter
Presentation Notes
Withholding water or adding an extraordinary number of strenuous exercise repetitions (ie. sprints, stadiums, push-up’s) are NOT valid forms of punishment for athlete misbehavior or poor performance.



 Breathable lightweight clothing, no helmets / gear 
 Boxers, wrestlers, MMA: no running in plastic “sweat 

suits”; no restriction of hydration 
 Adequate sleep and rest 
 Proper hydration and nutrition (pre/during/post) 
 Avoid supplements (ephedrine, stimulants, 

antihistamines); no alcohol consumption 
 Use sunscreen and breathable hats 
 Take rest breaks in shade 

How to prevent EHS 



Heat Acclimatization Guidelines: High Schools 

• Single 
Practices 

• Helmets 
only 

• < 3 hrs + 
1 hour 
walk-
through 

Days 
1-2 

• Single 
Practices 

• Helmets 
and 
shoulder 
pads 

• < 3 hrs + 
1 hour 
walk-
through 

Days 
3-5 

• 1 day 
between 
double 
sessions 

• Full 
pads 

• <5 total 
hrs + 1 
walk-
through 

 

Days 
6-14 

Secondary School Guidelines  
Preseason Heat-Acclimatization Guidelines for Secondary School Athletics.  Journal of Athletic Training.  2009;44(3):332-333. 



The 7 Fundamentals 
National Federation of State High School Associations, 2014  

1. Begin slowly and gradually progress.  
 An athlete cannot be “conditioned” in a period of only 2 to 

3 weeks 
 Begin with shorter, less intense practices with less gear 

2. Consider each athlete’s individual level of 
conditioning and medical status. 
 Athletes begin the season at different levels of physical 

fitness and risks for exertional heat illness 

Presenter
Presentation Notes
Majority of heat related deaths occur during the first few days of practice (usually because doing too much too soon).  They must be allowed to adapt



The 7 Fundamentals (cont.) 
3. Adjust practices and training if there is a change in 

the weather 
 Be prepared to adjust for warmer, more humid weather 
 Decrease intensity of activity  
 Increase frequency & duration of rest breaks  
 Reduce uniforms & equipment  
 Continue to closely monitor players 
 Switch practice times to earlier morning, later afternoon 

 4. Start practices and training activities adequately 
hydrated 
 



5. Recognize early signs of developing exertional heat 
illness. 
 Promptly stop activity for affected players and treat 

accordingly.  
 Do not delay first aid!  

6. Recognize more serious signs of exertional heat-
related distress.  
 Immediately stop activity  
 Call 9-1-1 & activate the emergency medical system.  
 Begin on-site rapid cooling immediately.  

7. Develop an emergency action plan with clearly 
defined, written and practiced protocols.  
 

The 7 Fundamentals (cont.) 



Heat stroke is a medical emergency.  
 Early recognition and rapid treatment saves 

lives. 
Cool first, transport second. 
Prevention: acclimatization, hydration, pacing, 

cooling, and vigilance. 
 

Conclusions 



GREAT RESOURCE!!! 
Korey Stringer Institute 
http://ksi.uconn.edu/  

 

 Korey Damont Stringer 
 1974-2001 
 All-American offensive tackle: Ohio State University 
 Minnesota Vikings: All Pro 2001 
 Founded by wife Kelci at UConn 2011 
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http://www.nata.org/sites/default/files/Heat-Illness-Parent-Coach-Guide.pdf 
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Physical Therapist 

THANK YOU! 
Queen’s Center for Sports Medicine 
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Dr. David Kurihara 
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