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Environmental Extremes Lab

Aim: Conduct research to optimize human performance,
health and occupational activity under extreme conditions
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Presentation Aim & Structure

Aim: In reviewing PHE’s Heatwave Plan, identify where there
is scope for additional/stronger messages relating to
exercise-heat stress and heat-alleviation

* Heat Sensitive Populations / Individuals
* Can an index capture heat illness susceptibility?
* Heat Alleviation

e Acute methods (e.g. cooling)

e Chronic Methods (e.g. acclimation)

* Behavioural thermoregulation during exercise in the heat — 1%t line of
defence in maintaining heat balance

* Exercise is still important! =K
University of Brighton




Heat Reaction: A Continuum

Heat Stress:
External
environmental
conditions (WBGT)

Heat Strain:
Internal response to
the heat stress (core &
skin temperature)

Maximal heat Minimal heat

adaptation adaptation
Heat Rash ) _ Heat Stroke
Heat Cramps Heat Exhaustion (classic / exertional)

Heat Oedema
Heat syncope
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Heat-Sensitive Populations

* Multiple Sclerosis * Breast Cancer Survivors
* Uhthoff’s Phenomenon * Hot flash / Night Sweat

Table 2. Prevalence and Severity of Symptoms Among
Postmenopausal Women

Symptoms Severity [%)¥

Symptom No.* %t  Mild Moderale  Severe

Vasomaotor
Hot flashes (n = 183)§ 119 &5 29 37 34
Night sweats (n = 183) 81 44 4 24 35

Vaginal dryness (n = 180} 86 48 27 26 47
Difficulty with bladder control
in=183) &6 36 55 22 23
Pain with infercourse
(n=171) 45 26 39 12 49
Genital itching or irritation
{n =183} 43 24 51 28 21
Vaginal discharge (n = 183) 41 22 b6 19 15
Other
. . Difficulty sleeping (n = 183} 81 44 32 38 30
* Neurodegenerative disease Fecling deprassed (n = 182) 80 44 44 28 o8

® 100,000 in UK *Number of women who reported the symptom.
e 70% heat sensitive tPercent of women who reported the symptom.

fPercent with the level of severity in women who have the symptom.
° Sym pto m exace rbatlo n §Number of women who answered the question.
* 30% less active

* Benefits of exercise high [Couzi et al, 1995] -4
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Heat Sensitive Individuals

e Heat intolerance

‘Individuals unable to sustain heat and body temperature
rises early and at a higher rate than others’
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[T 20 july 2016 at9:38am

Soldier dies in training exercise in
Brecon on hottest day of year

Heat Tolerance - Predisposing Factors

haracteristics:
Heat Stroke ion (HSP70, ACE I/D)
7
y A AR
/’ \ urnt skin surface
’ AR eat gland dysfunction/diseases
Pre-existing Acquired Multiple sclerosis
susceptibility ¢+ | Psychiatric illness -
S ,/ Acknowledgement in
S / PHE’s heat wave plan
N v s :
m for heat intolerance
s being transient due
to temporary event /
racteristics: iliness
Temporary ssseses acclimatisation to heat
(weeks/years) yle (i.e. low physical fitness)

Maturation
Sunburn
Temporary heat illness
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Index of Heat Susceptibility

There is a rationale
those supporting
vulnerable people to
capture heat illness
through an index

[PHE, 2016]

Heat Rash Hausti Heat Stroke
Heat Cramps Heat Exhaustion (classic / exertional)

Heat Oedema
Heat syncope

Heat Illiness Susceptibility Questionnaire (HIS-Q)

? %

Self-Report Observer Assessment P~
[Waldock, 2017] University of Brighton




Index for Acute Mountain Sickness

Lake Louise Score (LLS)
for the diagnosis of
Acute Mountain Sickness (AMS)

A diagnosis of AMS 1s based on:

1. A nise i altitude within the last 4 days

2. Presence of a headache

PLUS

3. Presence of at least one other symptom

4. A total score of 3 or more from the questions below

SELF-REPORT QUESTIONNAIRE

Add together the individual scores for each symptom to get the total score.

Headache

No headache

Mild headache

Moderate headache

Severe headache, incapacitating

W D

Gastrointestinal symptoms

None

Poor appetite or nausea

Moderate nausea &/or vomiting

Severe nausea &/or vomiting

W (D

Fatigue &/or weakness

Not tired or weak

Mild fatigue/ weakness

Moderate fatigue/ weakness

Severe fatigue/ weakness

R~ D

Total score of:
v 3to 5=mild AMS
* 6 or more = severe AMS

Note:
* Do not ascend with symptoms of AMS

* Descend 1f symptoms are not improving or getting worse
*  Descend 1f symptoms of HACE or HAPE develop

Dizziness/lightheadedness

Not dizzy

Mild dizziness

Moderate dizziness

Severe dizziness, incapacitating

W (D

Difficulty sleeping

Slept as well as usual

Did not sleep as well as usual

Woke many times. poor sleep

Could not sleep at all

(PSR LS T ]

TOTAL SCORE:

=K

University of Brighton




What Heat Alleviating Methods are

Recommended by PHE? m Heat
D 9 9

Keep well

Drink plenty of waler, avoid Dress apprapriately
alcohol and caffeinated drinks Tor the weather

Find somewhere cool

@

Know how 1o keop Gao indoors or ouldoors,
your home cool whichever feals coolar

Watch out
(!

Ba on tha lookout If you're foo hot, cool your Gt help. Call NHS
for signs of heat skin with water, slow down 111 orim an
refated illness and refwdrate emergency 999

“Find somewhere cool”

For more information go to www.nhs.uk/heatwave

O publcatrm ey st ATYE
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Heat Alleviation Methods

\1 & Rationale for Cooling: @
- tod body’s core temperature e
_« agreater body heat storage | ?‘I | SéH#A
Hydration COO“”Q . de|ays onset of SWeating Heat Adaptat|0n {

i
5 )
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* improved thermal comfort
« lower perception of effort

IceBath

Go Anywhere Ultra Portables
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Practical Precooling Strategies Help Heat

Precooling improved

Sensitive Individuals with Multiple Sclerosis perceptions of

Vest o5°oC. 5206rh  [Maxwell et al., 2014] thermal comfort and
\ ’ thermal sensation

N=12 20 min

(6M, 6F) /T A

Control
FWT FWT
Body Temperature Functional E’ ‘
Walking Task
CONTROL VEST SHORTS
Cooling interventions effective at °
reducing body temperature prior to B
355 : . : : E -10
exercise which remained evident 85
during exercise 5% L
o gz
‘E’ 35.0 m%
Q £ 30
}_
34.5 ——CONTROL -40
—-VEST k J
N L, e , SeEHiERTS Cooling interventions reduced the loss of
— functional walking capacity compared %
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A Portable Cooling Vest

a novel endothermic hypothermic

device for core body cooling safety

First Aid for Heat lliness

Know the signs 2 ¢
w
“ BODYCHILLZ HEAT EXHAUSTION HEATSTROKE LONDOI(I
TR 1. Red, hot dry skin MARATHON
2. Headache 2. Fever
3. Sweaty skin 3. Confusion
) 4, Fast heartbeat 4, Fainting & finally.
v CAE Rve St 5. Nausea, vomiting 5. Convulsions

leading to death if
not immediately

COOLING DEVICE 6. Weakness

7. Cramps recognised & treated
TREATMENT TREATMENT
1. Use CAERvest 1. Use CAERvest
2. Call 999
3. Start CPRif there Brighton Marathon®

isno breathing

CAERyest’

CORE BOOY COOLING

Cools Anywhere Early Rapidly

www.CAERvestcom ¥ @CAERvest %

[Willmott et al., 2017] University of Brighton




Should fans be used in a heatwave?

[WHO, Public health advice on preventing
health effects of heat, 2011]
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Should fans be used in a heatwave?

[Ravanelli et al., 2015] [Sefton et al., 2016]

Mizt-fan group (2 trials)

/ \

Treadmill at 60% VO,max  Treadmill at 60% VO, max

! l

20-min Fassive cooling 20-min Cooling intervention

10

f
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[Gagnon et al., 2016]
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More research required across different populations using different ambient

temperatures and fan speeds and misting for more prescriptive advice on the

. . University of Brighton
value of electric fans in heat waves




Is Menthol the answer for keeping cool?

[Gillis et al., 2016]
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Caution with perceptual manipulations, which may facilitate achievement of

dangerously high body temperatures and mask signs and symptoms of heat-illness | university of Brighton




An Ice-cream or a cup of tea?

“Under conditions permitting full sweat evaporation, body heat
storage is lower with warm water ingestion”

[Bain et al, 2012]
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Prevention Is better than cure:
Heat Adaptation

Heat acclimation

In anticipation of a
heatwave, could safe

Constant work-
Self-regulated rate
(traditional)

Controlled-
hyperthermia

adaptation to the heat
offer protection to some
vulnerable populations?

Sweat Rate

Sweat Sodium and Chloride concentration
Decrease

Perceived Exertion Decrease

Resting Core Temp Decrease
Plasma Volume Expansion
Heart Rate Decrease

1 4 7 10 14 18 21 %

e FXT University of Brighton
Days of Acclimatization




Females Take Longer to Adapt to the Heat ith Sauna Effect

[Mee et al, 2015] ' "iﬁ"ﬁ == &
A= : S "'TV‘\V

A < :'\\/, :’; L-> ""“’i’\“
5 days 10 days £ O / T
HA | LN 7 f} LB
R ,':_‘.ff;-:/
I Viaes Femaes "

> GEE UL GRS > GEE D/ ENE Sauna suit accelerated
Core Temperature Adapted No further Not adapted Adapted heat acclimation state
adaptation TIREEIES
Heart Rate Adapted No further Not adapted Adapted
adaptation [Mee et al., 2016]
Sweat Rate Not adapted Adapted Adapted No further

adaptation
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Could hot baths be the answer?

[Zurawlew et al., 2015]

Train Cool - Bathe Hot - Perform Betterin = 0 @@@

mysportscience

the Heat! .

a Uheurendrup
Hot bath after exercise bt o
for six days reduced both ~ . S

resting and exercising
body temperature and
improved 5k running
performance by 4.9%
in the heat.

17 males

Hot water (n=10)
Thermoneutral (n=7)

40 min 65%VO;max

Hot bath induced heat acclimationg . ~ followed by

» Lower core temperature //\Q\ J‘« 5K running in tohe

» Earlier sweating (at lower temperature) / Perf orm\'\ . heat (33°C)
| \

e Lower perceived exertion | 4.9 ?
Zurawlew, Walsh, Fortes and Potter Scand J g 9 :
Med Sci Sports 2016 N @

[Willmott et al., 2016]

Wearing sauna suits to restrict

heat loss during exercise in
temperate conditions
comparable to typical heat
acclimation

University of Brighton




Behavioural Thermoregulation
[Flouris, 2011]

“Behavioural thermoregulation can be defined as any conscious decision
taken with the aim of maintaining thermal balance and it represents an
near-infinite resource for human body temperature regulation”

d Exercise Work Rate

T

T Perceived Exertion

/

Thermal Perception Cardiovascular Strain
(T Warmth discomfort) ({ peak oxygen uptake)

Some populations do
not pick up the cues

(or have the same
feelings) to alter
thermal behaviour

H
eat ——)- T Sin Temperature

Exposure
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The Importance of Exercise

[PHE, 2016]

Percentage of adults and children obese in “physical inactivity
England in 2009 and 2050 (8ls, 2007; HSE, 2010) costs the NHS in

England more than

£450m a year”

[PHE, 2016]

Percentage obese
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The Importance of Exercise Rationale in PHE's

heat wave plan for

a stronger message

on the importance
of safe exercise

Impairments in heat loss in older and middle-aged untrained
males occur in a hot environment. These impairments in

untrained middle-aged males can be

[Stapleton et al, 2015]
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Thank you for Listening!

University of Brighton Contact details:
n.maxwell@brighton.ac.uk

Centre for Sport and
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