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WHY THIS IS IMPORTANT!





HOW TO PREVENT HEAT STROKE?



OBJECTIVES:
• DISCUSS DIFFERENT TYPES OF HEAT ILLNESS AND IDENTIFY THEIR 

PRESENCE
• DISCUSS INDIVIDUALS THAT ARE AT RISK FOR HEAT RELATED ILLNESSES
• DISCUSS THE TREATMENT AND MANAGEMENT OF HEAT RELATED 

ILLNESSES 
• REVIEW PREVENTATIVE STRATEGIES/POTENTIAL SCREENING 

QUESTIONS



EPIDEMIOLOGY: EXERCISE RELATED HEAT ILLNESS

• ESTIMATED 9000 HEAT RELATED ILLNESSES TREATED ANNUALLY IN 
HIGH SCHOOL ATHLETES

• MOST OFTEN OCCUR IN AUGUST OR AFTER A PROLONGED BREAK 
FROM ACTIVITY (SPRING FOOTBALL)

• ERHI RATE IS 11.4 TIMES HIGHER IN FOOTBALL THAN ANY OTHER 
SPORT

• 1/3 OF HEAT ILLNESSES OCCUR WHEN A MEDICAL PROVIDER IS NOT 
ON THE FIELD

AM J Prev Med 2013;44(1):8-14



RATES OF EHI BY STATE

Football related Other Sports



EXERCISE ASSOCIATED MUSCLE CRAMPS:
(EAMC)

• SUDDEN AND SOMETIMES PROGRESSIVE, 
INVOLUNTARY, PAINFUL CONTRACTIONS OF SKELETAL 
MUSCLE DURING OR AFTER EXERCISE

• NOT RELATED TO ELEVATED BODY TEMPERATURE (NOT 
HEAT CRAMPS)

• MAY OCCUR IN WARM OR COOL TEMPERATURES

• POSSIBLE CONTRIBUTING FACTORS
• Salty sweaters
• Dehydration
• Electrolyte imbalance
• Altered neuromuscular control
• Fatigue

• RECURRENT “CRAMPERS” DESERVE MEDICAL 
CONSULTATION TO RULE OUT MEDICAL ETIOLOGY 
(SICKLE CELL TRAIT)

• TREATMENT: STATIC STRETCHING/HYDRATION

Warn athlete to check urine and if muddy or dark to go to the ED



EAMC: POTENTIAL PREVENTION STRATEGIES
• PICKLE JUICE
• PLYOMETRIC TRAINING
• MUSTARD
• GATORADE PLUS SALT
• SALT TABLETS
• DEIONIZED WATER 
• HYPERVENTILATION
• HYDRATION (<2% BODY 

WEIGHT LOSS)

Hyperventilation as a Simple Cure for Severe Exercise-Associated 
Muscle Cramping
Philip M. Murphy, MD Carolyn A. Murphy, BA
Pain Medicine, Volume 12, Issue 6, 1 June 2011, Pages 987

Sports Health. 2010 Jul;2(4):279-83.
Exercise-associated muscle cramps: 
causes, treatment, and prevention

https://www-ncbi-nlm-nih-gov.proxy1.library.jhu.edu/pubmed/23015948


EXERTIONAL RHABDOMYOLYSIS
• PRESENTATION
• COMPLICATIONS
• TREATMENT
• RISK FACTORS

• Male
• African American
• Prior history of EHS
• Young Age
• Sickle cell trait
• Training regimens



EXERTIONAL RHABDOMYOLYSIS IN THE MEDIA

FORMER IOWA PLAYER FILES 
LAWSUIT AGAINST UNIVERSITY 
OVER NEGLIGENCE BY COACHES, 
TRAINERS



HEAT SYNCOPE/EXERCISE-ASSOCIATED 
COLLAPSE
• RISK FACTORS

• Unacclimatized
• Equipment
• Dehydration
• Diuretic use

• RAPID CHANGE IN POSITION OR 
PROLONGED STANDING IN HEAT 
RESULTS IN A BRIEF EPISODE OF 
FAINTING

• GENERALLY OCCURS DURING FIRST 5 
DAYS OF PRE-SEASON

• TEMPERATURE IS <39°
• TREATMENT: 

• Elevate legs, rehydrate, and cool



HEAT EXHAUSTION:
• RISK FACTORS: BMI > 27KG/M2

• MANIFESTATIONS:
• Elevated core body temperature (< 40.5 C°)
• Heavy sweating
• Inability to effectively exercise/impaired coordination
• Low blood pressure (hypotension)
• No end organ damage
• No mental status changes (mild headache or dizziness may be present)

• RECTAL TEMPERATURE SHOULD BE OBTAINED TO DISTINGUISH FROM 
EHS!



HEAT STROKE
• RECTAL TEMPERATURE > 40.5° C OR 105°F*
• MENTAL STATUS CHANGES 

• Collapse, irritability, aggressiveness, confusion, seizures
• RED, HOT, AND DRY SKIN (NO SWEATING)
• RAPID, STRONG PULSE
• HEADACHE
• DIZZINESS
• NAUSEA
• VOMITING Why does Thermoregulation Fail??



THERMOREGULATION
• NO WIND—LIMITED HEAT LOSS 

FROM CONVECTION
• SUNNY DAY-INCREASED 

TEMPERATURE FROM RADIATION
• WARM DAYS LITTLE CONDUCTIVE 

HEAT LOSS—SMALL 
TEMPERATURE GRADIENT

• LIMITED EVAPORATIVE LOSS 
WITH INCREASED VAPOR 
PRESSURE



AT RISK ATHLETES: MODIFIABLE
• Illness (Fever or GI)
• Obesity/BMI
• Poor conditioning
• Equipment
• Work: Rest ratio
• Intensity of workout
• Fluid/shade access
• Medications/Alcohol

• PRACTICE DURATION (<3H)
• AIR CONDITIONING AT HOME
• SLEEP HYGIENE
• SUPPLEMENTS
• HEAT ILLNESS AWARENESS
• SEVERE SKIN RASH

• Eczema/sunburn



MEDICATIONS
• ALCOHOL
• STIMULANTS
• ANTI-CHOLINERGIC
• ANTI-HISTAMINES (ALLERGIES)
• BENZODIAZEPINES
(ANXIETY)

• CARDIOVASCULAR DRUGS
• LAXATIVES
• ANTI-DEPRESSANTS
• ILLEGAL DRUGS



AT RISK ATHLETES: UNMODIFIABLE
• SICKLE CELL TRAIT
• OVERZEALOUS 

ATHLETE/WARRIOR MENTALITY
• OBESITY
• PRIOR HISTORY OF HEAT ILLNESS
• SWEAT GLAND DISORDERS

• CYSTIC FIBROSIS
• CARDIOVASCULAR DISEASE
• HIGH SWEAT RATES (>2/H)
• RECENT CONCUSSION 
• HISTORY OF MALIGNANT 

HYPERTHERMIA



PREVENTION: PRE-SEASON
• PRE-PARTICIPATION PHYSICAL 

EXAMINATION
• SCREENING
• 10-14 DAY ACCLIMATIZATION 

PERIOD
• SPECIAL TRAINING PROTOCOLS 

OR MONITORING OF HIGH RISK 
INDIVIDUALS 



PREVENTION: SCREENING INDIVIDUALS
• PRIOR HISTORY OF HEAT RELATED ILLNESS?

• What type, when, how long for return to activity, complications, have you ever had an 
exercise tolerance test?

• COMPLICATIONS OF EXERCISING IN THE HEAT?
• Vomiting, nausea, fainting, muscle cramps

• HOW MUCH TRAINING HAVE YOU DONE IN THE PAST TWO WEEKS?
• Inside or outside? Intensity?

• WHAT ARE YOUR DRINKING HABITS (CAFFEINATED, WATER ONLY, SPORTS 
REPLACEMENT DRINKS)

• ARE YOU TAKING ANY SUPPLEMENTS?
• SALTY SWEATER (SALT RIM ON HATS OR SHIRTS?)
• LIGHT OR HEAVY SWEAT LOSS?
• SLEEP HABITS? AIR-CONDITIONING IN YOUR HOME?



PREVENTION: HEAT ILLNESS SCREENING INDEX

• FEELING TIRED
• CRAMPS
• NAUSEA
• DIZZINESS
• THIRST
• VOMITING

• CONFUSION
• MUSCLE WEAKNESS
• HEAT SENSATIONS (HEAD OR 

NECK)
• CHILLS
• FEELING LIGHTHEADED

Coris, E, Walz S., et. al. South Med J 2006;99:340-5

Each question 0-10 point scale. Average athlete scores 8



PREVENTION: MONITOR WET BULB GLOBE 
TEMPERATURE (WBGT)



MODIFICATIONS: KOREY STRINGER INST.



HEAT SAFETY REGIONS



NATA PREVENTION: MODIFICATION BASED ON WBGT
WBGT Reading Activity Guidelines Rest-Break guidelines

Under 82.0 F Normal activities >3 of at least 3 minutes

82.0-86.9 F Use discretion for 
intense of Prolonged 
exercise. Watch at Risk

> 3 Separate rest breaks of at 
least 4 minute duration

87.0-89.9 F Maximum practice 2 
hours. Players restricted 
to helmet, shoulder 
pads, and shorts. No 
equipment for 
conditioning

> 4 Separate rest breaks of at
least 4 minute duration

90.0-92.0 F Maximum length of 
practice 1 hour. No 
protective equipment. 
No conditioning. 

20 minute break during 1 
hour practice

Over 92.1 F No outdoor workouts, 
cancel exercise, delay 
practice better WBGT.



PREVENTION: MONITOR HYDRATION
• MONITOR URINE COLOR

• FREE UNRESTRICTED ACCESS TO 
FLUID DURING PRACTICE AND 
GAMES

• MONITOR WEIGHT-
• Pre and post workout

• HYDRATION GUIDELINES

https://ksi.uconn.edu/wp-content/uploads/sites/1222/2015/03/Heat-and-Hydration-
HUF.pdf



PREVENTION: HEAT ACCLIMATIZATION (NCAA)



PREVENTION: CLOTHING AND EQUIPMENT
• MOISTURE WICKING CLOTHING
• GRADUALLY ADD EQUIPMENT
• LIGHT COLORED CLOTHING
• FULL EQUIPMENT DAY 6



PREVENTION: PRACTICE MODIFICATIONS:
• CHANGE THE TIMING OF PRACTICE (EARLY OR LATE)

• CHANGE THE EQUIPMENT AND CLOTHING WORN 

• INCREASE WATER BREAKS

• DECREASE DURATION AND INTENSITY OF PRACTICE

• FIELD CHANGE—GRASS VS TURF OR INDOOR VS OUTDOOR



PREVENTION: EMERGENCY PREPAREDNESS
STRENGTH COACHES

• BATH TOWELS
• TUB FOR IMMERSION
• FANS
• CRUSHED OR CUBED ICE
• PLASTIC BAGS
• ORAL REHYDRATION FLUIDS
• CUPS FOR FLUIDS
• HIGH TEMPERATURE 

THERMOMETER

MEDICAL STAFF
• WHEELCHAIR OR STRETCHER
• STETHOSCOPE
• BP CUFF
• ALCOHOL WIPES
• OXYGEN TANK
• GLUCOMETER/CHEMISTRY CHIPS
• DIAZEPAM 
• DEFIBRILLATOR



TREATMENT: EMERGENCY ACTION PLAN
• ACCESS TO APPROPRIATE COOLING EQUIPMENT—ICE TOWELS, ICE BATH, TACO METHOD, 

FANS
• ACCESS TO RECTAL THERMOMETER FOR APPROPRIATE MANAGEMENT IN SUSPECTED 

EHS/EHI
• EAP THAT IS WRITTEN AND PRACTICED BEFORE EACH SEASON
• ACTIVATE EMS IF:

• Altered Mental Status
• Temperature >104
• Persistent vomiting and unable to maintain oral hydration

HTTP://WWW.CDC.GOV/NIOSH/DOCS/2004-101/EMRGACT/EMRGACT1.HTML



TREATMENT: EXERCISE EXHAUSTION
• REMOVE EXCESS CLOTHING AND EQUIPMENT 
• PLACE IN SHADED AREA WITH FANS AND ICE
• ENCOURAGE FLUID INTAKE
• MONITOR VITAL SIGNS
• ELEVATE LEGS
• RECTAL TEMPERATURE OBTAINED TO CONFIRM TEMPERATURE BELOW 

40°C
• IF CONDITION HASN’T IMPROVED IN 30 MINUTES OR TEMPERATURE IS 

ELEVATED ACTIVATE EMS.



TREATMENT: EHS
• REMOVE EXCESS CLOTHING/SUBMERGE IN ICE
• PLACE IN SHADED AREA
• OBTAIN RECTAL TEMPERATURE. MONITOR TEMPERATURE AND VITALS 

EVERY 5-10 MINUTES IF CONTINUOUS MONITOR UNAVAILABLE
• ACTIVATE EMS
• REMOVE ATHLETE FROM CWI WHEN TEMPERATURE RETURNS TO 38.9°C OR 

102°F 
• IF NO RECTAL TEMPERATURE IS AVAILABLE, COOL PATIENT 10-15 MINUTES 

AND THEN TRANSPORT
• MEDICAL PERSONNEL ARE AVAILABLE IV FLUIDS AND ELECTROLYTES CAN BE 

MONITORED (SODIUM AND GLUCOSE)



TREATMENT: COOLING METHODS
GOLD STANDARD COLD WHIRLPOOL 
IMMERSION



TREATMENT: OTHER COOLING METHODS



TREATMENT: COOLING OPTIONS
• REMOVE AS MUCH CLOTHING AS 

POSSIBLE
• APPLY ICE TO DEMONSTRATED 

AREAS
• APPLY COOL FANS IF AVAILABLE
• PLACE IN THE SHADE OR TENT



RETURN TO PLAY:
• NO EXERCISE FOR 7 DAYS AFTER RELEASED FROM MEDICAL CARE
• FOLLOW UP WITH MEDICAL TEAM AFTER ONE WEEK FOR REPEAT 

LABORATORY TESTING 
• RETURN SLOWLY
• IF ATHLETE IS UNABLE TO PROGRESS BACK TO FULL ATHLETIC ACTIVITY 

WITHIN 4 WEEKS FOLLOW UP WITH A MEDICAL PROVIDER IS 
RECOMMENDED.

• THE ATHLETE MAY RESUME COMPETITION WHEN ABLE TO PARTICIPATE IN 
FULL TRAINING IN HEAT FOR 2-4 WEEKS WITHOUT ADVERSE SEQUELAE.

• HEAT TOLERANCE TESTING IS RECOMMENDED IF ATHLETE IS UNABLE TO 
RETURN TO ACTIVITY WITHIN 4 WEEKS.



RECOMMENDED HEAT ILLNESS GUIDELINES



NATA-IATF RECOMMENDED EHI PREVENTION 
STRATEGIES



NATA-IATF RECOMMENDED EHI PREVENTION 
STRATEGIES



INTER ASSOCIATION TASK FORCE RECOMMENDATIONS FOR REDUCING 
SUDDEN DEATH IN ATHLETES

• GRADUAL ACCLIMATIZATION
• SLOW INTRODUCTION OF NEW CONDITIONING ACTIVITIES
• AVOID USING EXERCISE AS PUNISHMENT
• PROPER EDUCATION AND CREDENTIALING OF STRENGTH 

AND CONDITIONING STAFF
• PROVISION OF APPROPRIATE MEDICAL STAFF
• DEVELOPMENT OF EMERGENCY ACTION PLANS
• RAISE AWARENESS OF CONDITIONS THAT MAY LEAD TO 

HEAT ILLNESS.

Nichols, A. Heat-related Illness in Sport and Exercise. Curr Rev Musculoskelet
Med (2014)7:355-365. 



RECOMMENDATIONS:
• ALWAYS PROPERLY ACCLIMATIZE YOUR ATHLETES
• SCREEN YOUR ATHLETES WITH QUESTIONNAIRES AND POTENTIALLY 

SCREEN FITNESS WITH 1.5 MILE RUN TIME.
• SEPARATE ATHLETES INTO HIGH RISK AND LOW RISK GROUPS AND 

MODIFY WORKOUTS ACCORDINGLY IN ADVERSE WEATHER 
CONDITIONS

• HAVE A HIGH INDEX OF SUSPICION FOR HEAT ILLNESS AND ACTIVATE 
EMERGENCY ACTION PLAN IF SUSPECTED

• HAVE SUPPLIES PREPARED TO BEGIN IMMEDIATE COOLING OF 
ATHLETE UNTIL MEDICAL TEAM IS AVAILABLE



THANK YOU
TERI MCCAMBRIDGE

TMCCAMBRIDGE@TOWSONORTH
O.COM

O:410-337-7900
C: 410 961-6446

mailto:tmccambridge@towsonortho.com


REFERENCES:
• NATIONAL ATHLETIC TRAINERS’ ASSOCIATION POSITION STATEMENT: 

EXERTIONAL HEAT ILLNESSES. J ATHL TRAIN 2015;50(9):986-1000.
• EXERTIONAL HEAT ILLNESS DURING TRAINING AND COMPETITION. 

MED SCI SPORTS EXERC.2007:556-572
• IMPLEMENTING EXERTIONAL HEAT ILLNESS STRATEGIES TO US HIGH 

SCHOOL FOOTBALL. KERR, H, MARSHALL S, ET. AL. MED SCI SPORT 
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• HTTPS://WWW.PLAYSMARTPLAYSAFE.COM/NEWSROOM/VIDEOS/PREV
ENTING-TREATING-EXERTIONAL-HEAT-STROKE/

https://www.playsmartplaysafe.com/newsroom/videos/preventing-treating-exertional-heat-stroke/
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