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ACSM Expert Consensus Statement on Exertional
Heat Illness: Recognition, Management, and

Return to Activity

William O. Roberts, MD, MS, FACSM;" Lawrence E. Armstrong, PhD, FACSM;?
Michael N. Sawka, PhD, FACSM, FAPS:;* Susan W. Yeargin, PhD, ATC:*
Yuval Heled, PhD, FACSM;® and Francis G. O'Connor, MD, MPH, FACSM, FAMSSM®

Abstract
Exertional heat stroke (EHS) is a true medical emergency with potential for
organ injury and death. This IS S it hasizes that optimal

exertional heat illness management is promoted by a synchronized chain of
survival that promotes rapid recognition and management, as well as commu-
nication between care teams. Health care providers should be confident in the
definitions, etiologies, and nuances of exertional heat exhaustion, exertional
heat injury, and EHS. Identifying the athlete with suspected EHS early in the
course, stopping activity (body heat generation), and providing rapid total
body cooling are essential for survival, and like any critical life-threatening situ-
ation (cardiac amrest, brain stroke, sepsis), time is tissue. Recovery from EHS is
variable, and outcomes are likely related to the duration of severe hyper-
thermia. Most exertional heat illnesses can be prevented with the recogni-
tion and modification of well-described risk factors ideally addressed through
leadership, policy, and on-site health care.

as low as 15°C (1). Based on data from
the National Center for Catastrophic
Sport Injury Research at the University
of North Carolina ar Chapel Hill,
deaths in athletes from exertional heat
stroke (EHS) have averaged three per
year since 1995, mainly in high school
football players (2). Despite educational
and preventive efforts to lessen EHS
morbidity and mortality, recent literarure
reveals little to no change in the annual
number of EHS deaths among athletes
(3). The prevalence of exertional heat
illness across all sports is not known (4).
The difficulty assessing the dama and
tends surrounding the epidemiology of
— ] -1 B L Ty I — . —

Consensus statement

|OC consensus statement on
recommendations and
regulations for sport eventsin the  swencns
heat 3

1

Sebastien Racinais 1, ® Yuri Hosokawa 2, ® Takao Akama 2,

ks 5

Stephane Bermon 2, Xavier Bigard *, ® Douglas | Casa®,

PRESENTATION TITLE

WORLD RUGBY




371111 NOILVLN3IS3Hd

Issued by Sports Medicine Australia
V1.0 February 2021

4. sporTs
MEDICINE
W 7 AUSTRALIA

WORLD RUGBY

4



IDENTIFY THE RISK

Does your region/competition need to have a plan in place?
« Examine the entire competition period — including the preseason
« Has your competition period changed?
« Has your region changed?

Identify peak air temperature and relative humidity levels for match and training
regions

Meteorological services, historical data

Relative humidity at peak temperature

Minimum 5-year period

|dentify Risk above ‘Moderate’ on SMA Sport Risk Classification
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PLAN

Education:
« Team medical, coaching and conditioning staff
— ldentify at risk players
— Pre-season risk — fitness levels
— Training location — including indoors
— Respiratory illness

* Players — educate on signs and symptoms
— Preparation — alcohol, caffeine
— Pre-hydration
— Clothing
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PLAN

* Plan to measure risk

 Measure where teams will train and play

* Fluctuating conditions

« Ensure you can assess Heat Stress Index — HIS
— Air Temperature
— Relative Humidity
— Wet Bulb Globe Temperature (WBGT)
— Air speed
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Alert
Level

Black

Orange

Yellow

WBGT by Region (°F)
Cat 2 Cat3

Cat1

81.1-84.1°

76.3-81.0°

84

79

Event
Conditions

Extreme

Recommended
Actions & Breaks

e No Outdoor Training,

Conditions

WBGT

<18°C (<65°F)

18-23°C (65-73°F)

Humidity

GUIDANCE FOR ATHLETIC TRAINERS

Warningin
NOAA Heat
Index chart

CAUTION

23-28°C (73-82°F)

>28°C (82°F)

EXTREME

CAUTION
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Warning in
OSHA Heat
Safety Tool

LOW RISK

Preventative
Measures

Take caution
and basic
preventative
measures

Take extra care
and caution as
well as more
preventative
measures

LOW RISK

Take extreme
caution

Take very
extreme
caution and
elaborate
preventative
measures.

COOL-SPACE®
Effectiveness

Reduce
temperature by
up to13°

Reduce
temperature by
up to 2°

Reduce
temperature by
up to 14°

Not Effective



Heat Stress index — Traffic Light System

H!S <150 HIS 150- 200 HIS 150- 200
No cooling measures Water Breaks, cooling Caution: Extended
required measures in place Breaks




PLAN

 Cooling measures

Indoor Sports Other Outdoor Sports
3203 219311

Pre-hydration
Shade

lce

Mist-fans

Socce
1 23R4

Air-conditioned changing rooms

Water breaks
Extended half-time (20mins)
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MANAGEMENT PLAN

In game measures

Emergency measures
* Rectal thermomemeter

— Rectal temp >38°C
Neurological status
Immersive cooling - 1° C/5mins
1V fluids
Hospital transfer

« All players suffering unexplained collapse should be treated as heat injury
even if core temperature not high
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AIR QUALITY GUIDELINES

AlS

WHO global
air quality
guidelines

Particulate ter (PM2s and PMy),
ozone, nits dioxide, sulfur dioxide
and carbol noxide

AUSTRALIAN INSTITUTE OF SPORT
(AIS) POSITION STATEMENT:

EXERCISE IN BUSHFIRE SMOKE
FOR HIGH PERFORMANCE ATHLETES

Endorsed by Australasian College of Sport and Exercise
Physicians [ACSEP) and Sport Medicine Australia [SMA)




WORLD RUGBY

Severity of health effect

P

—
Beskicted acthibpteduced pefamance
EYMPTOMS
Physialogical changes in cardovastular system

Bubclinical [gubtie] efects

Proportion of population affected

PRESENTATION TITLE

16



WORLD RUGBY

AIR QUALITY INDEX

Air Quality Index Levels of Health Concern
(AQI) Yalues

0 to 50 ‘ Good
51-100 Moderate

201-300 Very Unhealthy
301 to 500 Hazardous
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HEALTH IMPACT OF SMOKE INHALATION

Carbon Monoxide — 200% more potent binding to Hb than O,
Carboxyhaemglobin
Inhibited ATP production
Aggravated respiratory conditions

Potential Systemic Effects
Increased oxidative stress
Pro-coagulative state
Elevated pro inflammatory cytokines
Modulation of the autonomic nervous system
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SPORT PARTICIPATION & SMOKE
INHALATION

Athletic population similar or higher rates of Asthma
. Bronchial Hyperreactivity
. Endurance Sports

Performance effects

. Tidal volume increases with increasing exercise intensity.

. Switch from nasal to oral breathing - more particulate matter may be
deposited in the lower airways.

. Increasing minute ventilation increases the particle deposition fraction in

the lungs.
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SPORT PARTICIPATION & SMOKE
INHALATION

« High intensity physical exertion can increase the dose of bushfire smoke that
athletes are exposed to by 4 to 5 orders of magnitude compared to the same
duration of rest.

« Asthmatic and airway sensitive individuals will likely experience symptoms with a

pollution dose increase of only 1 order of magnitude of increased dose exposure.

« Modify activity according to Particulate Matter exposure
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PRE-TOURNAMENT PLAN

 Organisers:
« Early planning for indoor training facilities

« Contingency planning

* Maedical staff:
 Identify players with history of respiratory illness
« Update each individual's asthma action plan (in consultation with their respiratory

consultant)

- All Players:
« Beware recent respiratory infection
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Cork air quality index (AQl)

3 Good

Us AQH PM2.5 | 0.8 pg/m’
o8 81% 37 km/h
Monday Tuesday Wednesday

T-DAYS FORECAST



5 AQI

178

OVERVIEW

What is the current air quality in Lahore?

Air pollution level Air quality index Main pollutant

Unhealthy 178 UsaQl PM2.5

Pollutants Concentration
PM2.5 107.5 pg/m* K4

—— PM2.5 concentration in Lahore is currently 21.5 times the WHO annual air quality guideline value

x21.5




I * Government Gouvernement
of Canada du Canada

Search ECCC

Canada.ca » Environment and natural resources » Weather, climate and hazards » Air quality

Air Quality Health Index

Local conditions, forecasts, wildfire smoke, health risks, pollutants, weather, educational tool kits and publications.

Services and information

Local Air Quality Health Index
conditions

Current conditions, forecasts, air monitoring
station locations.

Categories and health messages
Measuiement scale, health risk categories,
health messages, at risk individuals, general

Your health risks

Air pollution, respiratory illnesses,

cardiovascular conditions, elderly, children.

Frequently asked questions
Air pcliuticn, Air Quality Health Index,
community value, station observation.

Most requested

e Local AQHI conditions

» Wildfire smoke, air quality,

and your health

Contributors

¢ Frnvironment and Climate



St. John's - Air Quality Health Index

Current Past 24 hr
Calcylated at: 1-30 PM MST Friday 18 December 2015

D | [ |
1 2 3 4 5 [+ T 8 g 10 +

Low Rigk Moderate Rigk High Risk Very

(1) [4-5] [7-16) High
Step 1: Check -
thE fﬂrECESt AtLRisk Population: General Population: l*————' Stﬂp 3:
and current AQHI = Enjoy your isisal ouldoos acivies » Ideal air quality for ouidoor acinaties Review health

conditions

w Fnd oul if you afe af nsk

/ messages

Forecast Maximums HMex 18 P | Healh Messaps
Iasued at: 6:00 AM HST Frday 18 December 2015

Ernday 3 = L Hisk —:-: o — ———
Friday nighl 2 - Low Risk —:— I
Saturday 2 - Low Risk -'— .
Step 2: Are
you at risk? Who is at risk? Did you know...?

Faople with heat and lung condrions: ane most alechad by air iU should avoid spiling gas when hling cans and lanks
peoduion

To find out if you are at nsk, consult the health guide, of your \ St'EP 4
MTEICan y

|
Wigal the nakiong s =028 5 g ) Eann ok aboul the A0HI Ta ke Aﬂﬂﬂl‘"l '

The ACIHI is an inikatrve betwean Emaronment Canade, Heath Canada, Emaronment and Consansation, Hewloundand
armd | abrados andd Headbt and S remememaby Sererec Bowdrgmrillaredt and | sbermoinr



PM, . <25 mcg/m?

Exercise risk Rationale Exercise-specific Recommendations

category

Hormal + Highest "safe” leval over a 24-houwr pariod as # All forms of axercisa are encouraged <5
BXErcise pear tha MEPH ~ ~

randitions « Consider tha pravious 5 days air quality exposure

far suscaptible individuals

# At risk individuals may still get increased symptoms
and nead to seek meadical advice




PM, . 25-50 mcg/m3

pidemiological studias indicate increase
risk of emeargency presantations for asthma
and breathing difficulty indepandent of

axercise this increased risk may last 2ta s

¢ |ndividuals who are sensitive to air potlution may 25-50
&d to alter theair training to reduce their potential
exposure. Prolonged high intensity endurance

BICIE : b | runming]
may need to be completed indooars. If exposure is
unavaidabla [ie schedulad match) defer the nasxt
ureé 3-5 days to allow recovery

+ Short-term one-off exposure studies of
non-suscaptible people at concentrations

including this level + Most individuals will tolerate exarcise as normal,
with moderate intensity exercise without symptoms.

hawva not demonstrated clinically ralevant

changas
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PM, - 51-150 mcg/m?

+ For asthmatics and individuals sensitive to

air podlution, expert opinicn is it highly likel
that any axercise in these conditions will

contribute to worsaning Symploms, increases

use of raliever medications and nead for
medical review

Short-term on- off expesure studies of
non-suscaptible people at concentrations
including this level with moderate intensity
eeercisa have not demanstrated clinically
relevant changes

It is unclear what effects repeated
EXpOSUNes prior to recovery have at these
concentrations and how long

it takes to recover. Estimated recavery time

may be 3-5 days following high exposure

+ [tis recommendad that individuals who are

sensitive to air pollution limit their exposune as much
as practical

Itis highly recommended to complate prolonged
high intensity endurance activities [e.g., rowing,
cyeling, long-distance running] in a facility with
better air quality

Intermittent exarciss [e.0., tennis, netball, beach
volleyball, cricket] and power activities le.q.. sprint
training, javealin training. jump training. nughy skills
training| reprasant (&5 nsk than pralongad high
intansity endurance activities. However, risk remains
elevated above baseline and susceptible athletes
should have a current asthma manageamant plan and
ralevant medications accessible during the session

Non susceptible individuals may unexpectadty
develop symptoms at these concentrations and
should seak madical review early

51-150

29



PM, - >150 mcg/m?

Likely to be + No population data descrbes pralonged « All efforts should be made to reduce smoke exposure »150
hazardous to ex- exposure at these consequences as much as is practical
ercise outdoors
» Expert opinion indicates the likely harm # Reschedule events, relocate them indoors, shorten
associated with exarcising at or abova this overall time outdoors etc.
concentration will outweigh the potential

» Where there is an intention to play organised high level

PR EE R R D sport and there are medical staff on site to advise,

« Expert opinion is that individuals who are these levels of paliution should trigger a discussion
nat kiown to be sensitive [and tharefora batwean madical staff and officials about the
not prapared] to air pollution may become advisahility or otherwise of proceeding with the event.
syrmptomatic.
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