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Heat lliness and Heat Stroke “Best Practices”
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 Incidence/trend in Sports/Soccer

« Definition , physiology and spectrum of lliness
* Who is at risk

« Prevention “Preventable Death”

* Management and “Best Practices”
« Together we build the culture of player safety
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+ “Common sense indicated Stringer was susceptible to the reaction he had -- not to dying, but to
heat stroke or heat exhaustion or an injury. He was prone to something that could develop into a
serious situation.” = =
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Heat deaths rising

i Heat-related fatalities that occurred during
sports have more than doubled since 1975
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Humans developed the ability to sweat profusely so that
we could hunt the antelope during the hottest part of the
day, as other mammals cannot regulate their core
temperatures as effectively as we do because they cannot
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Radiation- “Sun”

= Convection-transfer layer of either
air or water (water 40x greater)

« Evaporation- “Sweat” inhibited in

humidity

Conduction- between 2 objects

WBGT = 07T, + 02Ty, + 0.1T,
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‘Sweating Rate (L/h) 'ABodyMass (%)
American Football (n=225/m=13) 0.629 -0.1t0-2.4
Tonnl (1-124/10) 0626 02014
Rughy (n=116/m=7) 0420 -0.1t0-2.9
Cricket (n=68/m=3) 0.4-14 +0.1t04.3
=4 athlotso/ m= & etudies Nuccloetal. Sports Med, 2017
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Team Sport Factors That Influence Dehydration
Sport Availability of Fluid Environment Intensity Dehydration Risk
Training Competition Training Compeition Training Competition Training  Competition
Basketball High High Low Low Mod Mod Low Low
Ice Hockey High High Low Low Mod High Mod Mod
Football High High Mod Mod Mod High Mod Mod
Baseball High High Mod Mod Low Low Low Low
Softball High High Mod Mod Low Low Low Low
Volleyball High High Low Low Low Low Low Low
Soccer Mod Mod Mod Mod High Mod
Lacrosse High High Mod Mod Mod Mod Mod Mod
Rugby High Mod Mod Mod High Mod
Belval stal.
JAth! Train
k L &3 BT

Om&ﬂ% | Heat Balance Equation
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* Exposed Skin

Heat Storage Surface Area

Body Temperature

S=M-W)xExRxzCzK

Metabolism Evaporation ‘Convection

* ExerciseIntensity (R, + Sweat Rate + Ambient Temperature
Speed, Incine) * Relative Humidity + Skin Temperature

+ Body Mass + Exposed Skin * Wind Speed

+ Body Composition Surface Area + Exposed Skin
* Fitness * Hydration Status Surface Area

+ Ambient Temperature
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» Those at Risk
— Overweight or high muscle mass to fat ratio
— Sleep loss

Inadequately trained

— Not acclimated

— Run “too fast”

— lIgnore warning symptoms

— Recent lliness

— Genetic predisposition

Previous Heat Stroke

Medications (diuretics, antidepressants )
« Stimulants

AFC FIFA & & O 58
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RISK FACTORS AND
CONTRIBUTING FACTORS

tha
Ingreases chances of heat ilness inchude:
* ORewe, out of shape atistes
+ Athistes with sickle coll snemia
* Athistes with price heat ifiness hastory
+ Athistes who take iiicit drugs such is ADD medicstien
DM RSLA = ONT GOM.
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I CLASSIFICATION OF HEAT RELATED INJURIES

Poor co-ordination

Injury Symptoms signs Treatment
Cessation of exercise
Heat Hlce cramps Muscle spasm Rernaval from heat
Fatigue Teataches Elevated heart rate Re-hydration
(il [l Fainting Coal bath/icing
t

Headaches Decreased blood pressure Cessation of exercise
Heat Weakness Elevated heart rate Remaval from heat

Nausea Elevated body termp. Re-hydration
Exhaustion TR Fainting Cool bath/icing
[(Moderate) Confusion Hot wet skin

est
Consider 1.V, fluids

Severely elev. Body temp.

Heat Inappropriate behavior e E rq';':" e
Stroke (L= Decreased blood pressure Whole body cooling
(Severe) Elevated breathing rate Laboratory monitoring
Electrolyte disturbances LY. fluid replacement:
AF( F. ‘B i’i L) @ i 518 » BT BN
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« Early Symptoms
— Headache
— Dizziness
— Nausea
« If detected early and athletes temp allowed to be lowered avoid more serious

issues
+ NOT CONFUSED

AFC FIFR © & O88., —
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» Core Body Temp generally >40.5C or 104 F “with” associated
organ system failure
* CNS dysfunction “Altered Mental Status”- Confused however

may have lucid intervals

[The Collapsed

Absent/Unstable

Shockable

Rhyth

& -

- Other )
VFib/Vtach ‘ ‘ cardiac/resp Collapse)
caus

Post-Exercise
CcPR
Transport

NG Y e
B A

Collapse
In-Exercise

Trauma
Cardiac
Anaphylaxis
Heat Exhaustion

Associated
Collapse

Oral Fluids
Elevate Legs

liiness specifi
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* Rectal temp is the only option to assess body temp

+ Aural, oral, tympanic, axillary and forehead have ALL been shown to NOT be
effective

« If no rectal probe available athlete with CNS dysfunction (suspected environment)

= GAFCMEDICAL — l
u?ﬁﬁﬁ"_\‘ﬂ“ Heat Stroke “Altered Mental Status” N\ VIN kl

® Cool First
= Field treatment for heat stroke is fast cooling with ice water immersion. No
faster way to cool exists than placing the athlete into an ice water tub.
- If necessary, the Marine Corps Method is an appropriate alternative, especially
for those patients experiencing a cardiac event.

— EMS transport should not be considered until after the athlete’s
temperature decreases to 102°F Treat On-Site

AFC FIFA &

©AllinaHealthSystems



Lecture #14 6/27/2019

=4 WAFC MEDICAL

CONFERENCE | Hegt Stroke “Altered Mental Status” \ \ \ “n

» Treating Heat Stroke: Medical Emergency

~ Number of minutes an athlete is over 105°F will dictate if they live or die, and if they live, if they have long-
term or permanent disability as a result of the condition.
- When an athlete collapses, the best gauge of core temperature is rectal temperature. Oral, axillary, or
tympanic temperature is not sufficient to diagnose or exclude heat illness.
- Early features of heat stroke
- Subtle central nervous system (CNS) changes, altered cognition or behavior, and core temperature
over 104-105°F (40.0-40.6°C) at time of collapse.
- Advanced features of heat stroke
- Collapse with core temperature over 106-107°F (41.1- 41.7 °C) and striking CNS changes, including
delirium, stupor, seizures, or coma.
- Alucid interval may present, do not let this prevent necessary rapid cooling.

AFC FIFA & & O 85 o
D e Treatment Cool First \ 5 \ “

« On-site, “within 5 minutes” no delay for transport to hospital
» Gold standard Cold Water Immersion CWI
* CWI cooling rates 0.16-.20 C/min
Additional methods
— Marine Corp
— Alternating ice bags to axilla and groin
— Soaked ice towels to head trunk and extremities

AFC FIFA & & C ﬁ‘ﬂ

SAFC MEDICAL n
@ RENCE | Heat Stroke “Altered Mental Status” \ \ \ “

*  Why Ice Immersion?

+ In heat stroke, every minute counts. When core temperature is very high, body and brain
cells begin to die, so fast cooling is vital. The ultimate goal is always to get the body
temperature under 104°F within 30 minutes of collapse (or faster if possible).

]
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* Cooling Duration

- Continue cooling until the patient's rectal temperature lowers to 39°C (102°F).
- If no rectal temperatures is available and ice water immersion indicated:
Cool for 10-15 min and then transport to a medical facility.

If after 10-15 min the patient's symptoms have not improved, medical personnel should use their best
clinical judgment as to whether additional cooling time is warranted.

- If aless effective cooling method is utilized (i.e. MCM, tarp method, etc.) cooling time should be
increased, 15-20+ min.

- An approximate estimate of cooling via cold water immersion is 1°C every 5 min or 1°F every 3 min (if the
water is aggressively stirred).

— Cooling rate will be slower initially, and increase the longer the person is in the tub.
— Cooling for 15 min should bring temperatures down approximately 3°C/5°F.

AFC FIFA & & O 55 e
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« Training
— Avoid warmest part of day
— Access to ice tubs
— Cooling between trainings
— Adequate recovery time between trainings
* Matches
— Post warm-up
— lce towels on sideline
— Ice Slurry
Hydration break
Post- match

AFC FIFA &
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« Physiological adaptations with repeated exposures of exercise-heat stress
* Allows the body to better tolerate exercise in the heat
« Full acclimatization takes a period of 10-14 days

| Tabtea. Ater Heat
| Worwcchmatized State
| Atter Acclimatization
Physiologic Variable (10-14 Days' Exposure)
| Heart rate Decreasas™ '
i Stroke volume Increases’« '
| Body-core temparature Docreases'
| Skin temparature Docroases™
| Sweat outputrate InCroases*
| Onset of sweat Earer in iraining
| Evaporation of sweat Increases*' '
| Sait in sweat Decreases*™
| Work output Increases
| Subjective discomfort jrating of
/‘ porceived exertion [RPE]) Docroasess
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* 21-63% mortality
« Prompt recognition is key
« Morbidity directly related to duration core temp >40.5C

« Mortality correlates with temp/time to cool and #organ systems
(kidney, liver) affected

« Athletes presenting with anuria, coma and cardiovascular
collapse=significant risk of death.
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Rectal Temporature va Thne

o 50 100 180 200
Minutes fram Onset

—— Sados! - = - Seres?

AF( FIFA a L) @ il A M KSIA = ONE GO

QEQI‘FCMEE?JE?‘ Ee:t Practices” Preparing and Communicating thg | \ “
. - is

AFC FIFA (5] @ @ 'ﬁm, ) N RS2 AT GO

©AllinaHealthSystems 10



Lecture #14

= GAFCMEDICAL o n
(P ONFERENCE | Heat Guidelines (MSSE) \ \ \ Lj

« This document is intended to provide up-to-date recommendations
regarding the optimization of exercise capacity during sporting activities in
hot ambient conditions. Given that the performance of short-duration
activities (e.g., jumping and sprinting) is at most marginally influenced, or
can even be improved, in hot ambient conditions (Racinais & Oksa, 2010),
but that prolonged exercise capacity is sié;nificantly impaired (Nybo
etal., 2014), the recommendations provided in this consensus statement
focus mainly on prolonged sporting events.

Following the recent examples of the 2008 Olympics and the 2014 FIFA
World Cup, sport governing bodies should consider allowing additional (or
longer) recovery periods between and during events for hydration and body
cooling opportunities when competitions are held in the heat.

AFC FIFA & & O 55 e
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+ History was made during the World Cup last-16 match between Holland and Mexico in Fortaleza
on Sunday as the players left the field for the first official “cooling break” ever in the competition.

+ In temperatures of up to 39C at the Estadio Castelao, Portuguese referee Pedro Proenca opted to
implement Fifa's new rules which allow a game to be stopped for three minutes to allow the
players to rehydrate.

A Fifa statement said: “Official and mandatory cooling breaks have not been established for the 64
games of the 2014 Fifa World Cup Brazil, but instead they will be considered on a match-by-match
basis.

“Climate conditions will be evaluated and should the temperature exceed 32 degrees, then the Fifa
Venue Medical Office will recommend cooling breaks to the Fifa General Coordinator and Match
Commissioner. The implementation of the cooling breaks will reside with the referee.

+ “Cooling breaks last three minutes in duration are then implemented by the referee at
approximately 30 minutes into the run-of-play in both halves of the match (i.e. around the 30th
minul? and 75!}} minute respectively). Three minutes will then be added to stoppage time at the
end of each half.”

AFC FIFA & & O 55, r—
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Prepare- MD-1 Match Commissioner meeting- discuss
weather (heat conditions)

* 60 minutes prior to kick-off MC, Referee, VMD, and Team
Doctors check WBGT

Professional- >32 C
- U20>28C
Mandates Hydration Breaks

.
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* Hydration Break
— 30" and 75™ minute
— 3 minutes maximum in length
» Additional Substitution for Extra Time
* We need to Advocate for our players safety

Heat Guidelines (Developed Specific to Soccer) 2015

[T FIND YOUR ALERT LEVEL AND WORK TO REST RECOMMENDATIONS
termine your AlertLeve

Temperature + Humidity=

WBGT Temp.

https://weather.com/ g

3 Separate  minute breaks each howe 0R8 12
minut .

16 U.S. Soccer
CONFIDENTIAL - Not to be shar . Soccer approval
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* Defined Heat stroke
Stroke

players in the game
« “Heat Stroke is a preventable death”

AFC) FIFA & & C 25

* Reviewed conditions most consistent with Heat illness

* Reviewed "Best Practices in Recognizing and Managing Heat

» Reviewed FIFA policy and actions you can take to protect our

o]
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THANK YOU
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