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e Equivital Life monitor: n = 76 (Response Rate: 56.3%)
* Core temperature capsules: n =57 (Response Rate: 42.2%)
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Total Captain Vice #2 #3 #4

(n=76) (n=15) (n=15) (n=16) (n=15) (n=15)
Age (years) 36.5+0.70 37.5+1.73 35.2+1.55 35.4+1.01 36.0+1.16 38.5+2.17
Height (m) 1.8+0.01 1.8+0.02 1.8+0.02 1.8+0.02 1.7+0.02 1.8+0.02
Weight (kg) 87.5+1.65 90.4+4.29 94.4+3.87 82.8+3.13 83.0+3.74 87.0+2.92

BMiI

_ 27.8+0.39 28.7+1.20 29.2+0.88 26.0+0.6 26.8+0.88 28.2+0.53
(kg°m-2)

HR max predicted | 1g0,1 18241 18321 18321 18321 1812
(bpm)
Estimated
VOZ max
(ml-min-1-kg-1)
(n=70)

45.4+1 43.6+1.66 44.1+1.21 47.7+0.47 46.4+0.80 44.9+0.83
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Total Captain Vice #2 #3 #4
(n=76) (n=15) (n=15) (n=16) (n=15) (n=15)
Age (years) 36.5+0.70 37.5+1.73 35.2+1.55 35.4+1.01 36.0+1.16 38.5+2.17

Average Resting Heart rate is 60-80 bpm,;
[ A person’s Maximum heart rate is considered to be the highest number of beats your heart can sustain.

| This can be estimated based on your Age using simple equations: (Fox: 220-age); (Tanaka: 208-0.7*age).
80% of your maximum is considered to be HARD to VERY HARD and is not recommended to maintain for

long periods.

E*R'mﬂpmﬁﬂm’ 182:1 1821 18321 18321 18321 18122 }
(bpm)

Estimated
VOZ max
(ml-min-1-kg-1)
(n=70)

45.4+1 43.6+1.66 44.1+1.21 47.7+0.47 46.4+0.80 44.9+0.83




Task 1 — Casualty Care *’
Time: 40 mins 3

Ambient Conditions:

Dry-Bulb Temperature (°C) = 25.7
Wet-Bulb Temperature (°C) = 22.0
Relative Humidity (%) = 72.4




Task 2 — Arduous La

Time: 22 mins

Ambient Conditions:

Dry-Bulb Temperature (°C) = 34.7
Wet-Bulb Temperature (°C) =24.7
Relative Humidity (%) = 43.8
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Task 4 — Arduous

Time: 15 mins
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Ambient Conditions: — T
Dry-Bulb Temperature (°C) = 18.0 - - '\
Wet-Bulb Temperature (°C) = 17.0
Relative Humidity (%) = 90.6
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Physiological Measures

Measurements

Heart rate (HR)

Skin temperature (T,
Core temperature (T

Respiration rate (RR)

kin)

core)

Estimations
* Energy expenditure (EE)

Heart rate variability (HRV) ¢ Estimated maximal

oxygen consumption
(VOZ max)



Temperature (°C)
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Task 1 Task 2 Task 3 Task 4

Task

Position

[ Captain

B Vice-Captain
Bl # person

B #3 person

B #4 person



Heart Rate (bpm)
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Mean Heart Rate Position
[ Captain
100% APMHR | B Vice-Captain
B # person
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| 143 Bpm (79% APMHR)
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The average man burns 2400-3000 kcal per day
Or ~500kcal in 60 min of running.
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Heat strain was occurring

Despite equivalent conditions
— workers responded
differently

Task and job role also
matters




Current ACGIH standards cannot protect workers because:

* Some work cannot have time limits;
* Some work conditions fluctuate rapidly;
* Different workers respond differently to the same conditions;

* The same worker can respond differently, on different days,
to the same conditions;

* (Climate change is impacting more workplaces & workers;
who currently don’t enforce guidelines or who create their
own.
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...because a worker’s body response is modified

* age, sex, chronic disease, others

* medication use, fitness, acclimation, hydration
state, others

* shift duration, illness, previous heat strain,
others

without assessing these physiological
responses
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Why Monitor 2

Meaningful heat stress protection is:
* Preventative;
* Rapid / real-time;

* Does not rely on secondary monitoring
systems (e.g. check-in).
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Practical
Gonsiderations &
Recommendations




Research at CROSH:

FITNESS IN MINE RESCUE

9 WHAT ARE THE PHYSICAL DEMANDS OF MINE RESCUE?

76 mine rescuers wore
personal monitors during

erational |
Mi ompetition
The \\IIIII\JIP[] emergency
included H\ghtmtvhre and
rescuing miners in an
underground ming.

|

This landmark study
is the first t mHu\
hysiological data

1
and will help inform
ational mine
escue fitness
standards

Mine rescue work ismmmmn u wnun
extremely demanding;
workers need to commit
toa regular fitness
program to protect
themselves from injury, '
including heat strain.

To prevent heat-relafed smmammmunn
injuries, workers should
wear personal monitors

during all mine rescue

== umunnn Although captains had
lower relative core
temperature and
physical strain
compared to other
team positions, as
decision-makers, they
should commit to the
same fitness program
as the entire team.

emergencies. mmmmmmns Al ming rescuers

Konrad, ). Gagnon, . D, Serresse, 0., Oddson, B, Leduc, C., Dorman, S. (2018).

should be examined
and treated for signs of
heat stress after every
emergency event.

o
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GUIDE TO PERSONAL HEALTH
MONITORING DEVICES IN THE
WORKPLACE

© L

Stephanie Munten, MSc
Emily Tetzlaff, MHK

Curtis Hancock, BSc.Kin
Sam Daoust, BSc.Kin

Dr. Dominique Gagnon, PhD

Centre for Research in Occupational Safety and Health

Guide to Thermal Stress
in the Workplace

Stephanie Munten, MSc
Sandra Dorman, PhD
Dominique Gagnon, PhD

Centre for Research in Occupational Safety and Health (CROSH)

TEMPERATURE & DECISION MAKING

The brain needs oxygen (0,), which it gets
from the blood, in order to function
properly and make sound decisions.

A recent study by CROSH researchers found that when
a person was even mildly hypothermic, less
oxygenated blood was able to get to their brain tissue.

-/‘

This was true no matter how hard they exercised.

This means that working in a cold environment could decrease brain function,
increasing the risk of a workplace error due to poor decision making.

STAY WARM,
STAY SMART!

) Barclay, N, Munten, 5., Gagnon, D.D. (2019). Effects of mild
J whole-body hypothermia on prefrontal cortex cerebral oxygenation
( during cycling at moderate, heavy, and severe intensities.

Konrad, Justin MHK; Gagnon, Dominique PhD; Serresse, Olivier PhD; Oddson, Bruce PhD; Leduc, Caleb MHK; Dorman, Sandra C.
PhD Effect of a Simulated Mine Rescue on Physiological Variables and Heat Strain of Mine Rescue Workers, Journal of Occupational and

Environmental Medicine: March 2019 - Volume 61 - Issue 3 - p 251-261 doi: 10.1097/JOM.0000000000001530
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