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WHY DO | NEED TO HEAT ACCLIMATE? 4




HOW MUCH COULD MY PERFORMANCE BENEFITs

FROM HEAT ACCLIMATION?
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Most sports that have a
significant aerobic
element to their
performance will be
negatively affected by
the Paris heat, but will
also likely benefit from
heat acclimation.
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DOES HEAT ACCLIMATION
ATHLETES?
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Eur J Appl Physiol (2013) 113:109-115
DOIL 10.1007/500421-012-2417-6

|ORIGINAL ART

TICLE

Partial heat acclimation of athletes with spinal cord lesion

Paul C. Castle - B. Pasan Kularatne - John Brewer - Alexis R. Mauger -
Ross A. Austen - James A. Tuttle - Nick Sculthorpe - Richard W. Mackenzie -
Neil S. Maxwell - Anthony D. J. Webborn
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WILL MY TRAINING HELP HOW HEAT
ACCLIMATED | AM?

« The fitter you are the better you will acclimate and you will tolerate heat
better

« Even if your sport is not an aerobic one e.g. shooting or archery then
improving your overall fitness will help you cope with the heat

Untrained Partially Trained Well Trained

Heat Acclimation State

Unacclimated Partially Acclimated Fully Acclimated




WHAT OTHER FACTORS AFFECT HEAT

ACCLIMATION?
SIX K€Y FACTORS CONTRIBUTING TO INDIVIDUAL
ATHLETE RESPONSES TO HEAT ACCLIMATION

1. Slower response in females 1
2. Slower acclimation if you live -
- - .15 TRAINING STATUS
in a cool climate Acgltslygg\l(ou
3. Repeated acclimation = Sl ,%@“
quicker response next time ﬂ
4. Fitter = faster acclimation ¥ L
5. Fatter = slower acclimation 8 vw
IMMUNE & BODY
STATUS COMPOSITION
Mh g mlﬂr'tn ne ':n":ty’r:m ?a ted t dvpozmy Zhobeind




HOW DO | HEAT ACCLIMATE?

ACCLIMATIZATION

Natural environment
(outdoor/field training)

Self-paced
exercise

Football, running, etc.

Outdoor (vanable)
Indoor (40°C, 40%RH)

60-90 min

Constant
work rate
R

Walking at 6km/h,
running at 12km/h,
cycle ergometer at 185
W, etc.

___Conditions _~

Qutdoor (variable)
Indoor (40°C, 40%RH)

| Duraiion

60-90 min

Controlled
intensity

Cycle ergometer at
65% VO2max heartrate
(eq. 145bpm)

TS

Indoor (40°C, 40%RH)

= Diraion

60-90 min

Controlled
hyperthermia

Work +/-Rest to
maintain core
temperature at 38.5°C

Indoor (40°C, 40%RH)

60-90 min

HEAT
| ' ACCLIMATION
L Artificial environment
(indoorflaboratory training)
"""""""""" '~ ~
)

Water immersion,or
sauna bathing

Conditions

Water 40-42°C, or
Sauna 70-90°C

|

Duration

I

45-60 min,or

intermittent for 30 min

 There are lots of ways
for you to heat
acclimate.

* You need to decide
which method work
best for you based on:

 whatis available

e your training
priorities

* your disability

(-~

Racinais et al (2019)



WHAT ARE THE KEY FEATURES OF 10
EFFECTIVE HEAT ACCLIMATION?

e OE

1 Core Temperature 2 Sweating Get hot for Heat acclimate Simulate expected
1 Skin Temperature 60-90 mins for 7+ days hot conditions

Keep in mind “Get hot — stay hot” when trying to heat acclimate in each session.
For inducing heat adaptations, the type of exercise does not appear to be as
important (aside from athlete preference) as getting hot.
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CAN | HEAT ACCLIMATE EVEN IF | DO NOT
HAVE ACCESS TO A HEAT CHAMBER?

YES!

Sit in a Sauna after exercise Wear sauna suits while exercising

Anything that allows you
to heat your body up more
than it would normally, will

offer some level of heat
adaptation to you.

Use a portable sauna' Wear more clothes during training



CAN HAVING A HOT BATH AFTER TRAINING REALLY 1
HELP ME COPE WITH THE PARIS HEAT?

Practical and safety guidelines

How to train cool -

Exercise moderately for ~40
min in temperate conditions
“feel warm but comfortable”

V

Immediately take a hot
bath in 40°C water for 15min

N4

Increase bath duration by
~5 min each day for a total
of 6 days

N

Zurawlew, Walsh, Fortes and Potter Scand J

Med Sci Sports 2016
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Safety guidelines CAUTION
e |f in doubt, get out!

* You should feel “hot” in the bath but
NOT “as hot as you can stand”

e Sit for a few min after getting out of the

bath to recover/avoid light headedness

Passive heat acclimation

e.g. sitting in hot bath or

sauna can help

BUT
Not as effective as
exercise in heat

« Also, important to

practice exercising in
the heat

(-~



DO I HAVE TO HEAT ACCLIMATE EVERY DAY AND CANs
| HEAT ACCLIMATE QUICKER THAN 7 DAYS?

Once or twice-daily every other day o
offers similar levels of heat adaptation 75% of heat

and performance improvements ada;_)tatio:?s can be
achieved in 4-6 days

Immune Function: Heat Acclimation State: Time to Task Failure:

‘ o” JOURNAL R e
4‘ e = . SPORTS .
| - SCILNCES Journal of Sports Sciences
i ey
' .1 o .ol = ISSN: 0264.0414 (Print) 1466-447X (Online) journal homepage: hito://wvowtandfonling comolTisp20
No differences in: ETTAN (L
| A A B
- IL-6 = |

- TNF-a

Short-term heat acclimation prior to a multi-day

= desert ultra-marathon improves physiological and
- Cortisol 2°C *!.’595 and +24% psychological responses without compromising

Pre-post: — in hotéonditions: immune status

= T % o | o 0,
Session 1, 5 or 10 +0.14 A1 (38°C and 20% RH) Ashley G. B. Willmott, Mark Hayes, Kirsty A. M. Waldock, Rebecca L. Relf,
L. ! ! Emily R. Watkins, Carl A. James, Oliver R. Gibson, Nicholas ). Smeeton, Alan J.
Heat Adaptations: . Richardson, Peter W. Watt & Neil S. Maxwell

9 =] M
. wm W mum — Conclusions:

OCl (] ofsel | git] S TDHA is as effective as ODHA for:
= | v, % i e s
T T +01 4533 | :- | ks - Inducing Heat Adaptations

== = - Enhancing Heat Acclimation State
IHE @2 n . [EBAME - 1mproving Exercise Tolerance
& yll ‘W Without compromising Immune Function v
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HOW LONG DOES IT TAKE TO FULLY HEAT 14
ACCLIMATE?

| ] | ]
8-14 days 215+ days ..
. Medium . Long Although maximizing
. term . term heat adaptation
s - . . through long term
. . = Plasma Volume heat acclimation may
120 A ™ [ = Heart Rate H
0 0 ; , seem the ideal, you
o 115 1 - - Exercise Capacity dt b | th_
‘g_ 110 - ' u e Thermal Comfort nee_ O Da ance_ | IS
B e 0 —— e Skin Temperature against your training
£ ey . . = Core temperature needs... so an
g e | s T — . Sweating Rats optimal heat
Q - - -
3§ . . . acclimation plan is
- . . recommended.
| ] | ]
80 1 - . 'q
75 e B — T e — &\)
1 2 3 4 5 6 7 8 g 10 21 12 13 14

Days of Heat Acclimation



WHAT HAPPENS TO MY BODY WHEN | HEAT 1
ACCLIMATE?

— { Blood volume
' {t Plasma volume
< Blood electrolyte concentration

‘ . {* Time trial performance A f
= ey {f Time to exhaustion range O
- I Intermittent sprint performance - -
physiological

f Maximal oxygen uptake -

{ Anaerobic threshold a d a p ta tl O ns

{f Muscle force production

§ Energy expenditure

{ Carbohydrate utilisation Will ta ke pla ce

{ Lactate concentration
as a result of
0 Thermal (hot) sensation h e a t

{ Thermal comfort
{ Perceived exertion

§ Sensation of fatigue a C c I i m a ti On

{ Thirst sensation

0§ Resting heart rate

{ Exercise heart rate

it Stroke volume

<> Cardiac output

<> Mean arterial pressure

{ Resting core temperature
{ Exercise core temperature
J Resting skin temperature
0 Exercise skin temperature

U Sweat onset temperature
1 Skin blood flow onset

{1 Skin blood flow sensitivity
{t Evaporative cooling

f Whole body sweat rate
{f Local sweat rate
I Sweat sensitivity

{ Gut permeability (
0§ Gastrointestinal distress ‘ V

: {t Myocardial protection
GleOn et al (2020) { Heat shock proteins



SHOULD | DRINK WHILE HEAT ACCLIMATING 16
AND DO COOLING AFTER HEAT ACCLIMATION?
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SUMMARY: WHAT CAN I DO TO HELP 17

PREPARE FOR THE HEAT OF Paris?

KEEP
HYDRATED

Consume fluids
little, but often
and monitor
your own
hydration status

STAY COOL

Use precooling,
per (during
exercise) cooling
and post cooling to
maintain core
temperature and
thermal comfort

KNOW HEAT
ILLNESS
SYMPTOMS

Understand what the
signs and symptoms
of heat illness are so
you can prevent them

in you and your fellow
athletes (\)
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HEAT ACCLIMATION IS THE MOST IMPORTANT 19
COUNTERMEASURE ATHLETES SHOULD ADOPT BEFORE
COMPETING IN THE HEAT
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