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Safe Situation

Heat Gained <= Heat Lost

THERMAL BALANCE
- 37 +%°C +
//
Heat Loss HeatGain

Mechanisms
- Behavioural Activity

- Sweating
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Environmental
Influences

- Conduction
- Convection
- Radiation

Mechanisms
- Behavioural Activity

- Physical Activity

- Metabolic Activity
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IS THERE A RISK
?

Exposure
Conseqguences
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Consequences

8 Worker Health

8 Acute & Sub Acute
8 Skin disorders
8 Heat exhaustion & Syncope (Fainting)
8 Heat stroke

8 Chronic Effects

8 Worker Safety
8 Cognitive impairment (core temp >38c¢)

8 Productivity

8 Fatigue
8 2% weight (sweat) = 6-7% Vv physical capacity
8 4% weight = 25% v aerobic power & 50% v physical capacity
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WHAT ARE THE CONTROLS
f)
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Working Environment

8 AIr temperature

8 Radiant Heat Load
8 Solar
8 Surrounding surfaces
8 Humidity
8 Airflow
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Monitor
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Physiological Control

Fig. 21-8
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Human Factors & HEATSTRESS

Age, sex, race, genetic (heat tolerance)
Size (mass, surface area)

Muscle metabolism - sustained and/or repetative
Fatigue

Sleep deprivation

Poor physical fithess

Recent food intake

~ebrile lliness

Acute & convalescent Infections
Immunisation reactions

Post surgery
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Human Factors & HEATSTRESS

8 Obesity

8 Past history of

8 Heat injury

8 Residence in area with > atmospheric cooling power
8 Inadequate acclimatisation

8 Conditions effecting sweating
Dehydration

Skin disease (burns, heat rash, sunburn)
Drugs (alcohol, caffeine, antihypertensive)
Chronic disease (diabetes, thyroid, cvd)
Neurological lesion (hypoth, b stem, chord)
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Worker Controls

8 Screening (pre exposure)
8 Identify & manage at risk workers

8 Surveillance (post exposure)
8 Detect & manage at risk workers

8 Prevention
8 Education supervisor & employee

8 Hydration
8 Fluids & Electrolytes

8 Acclimatisation
8 Pacing
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Heat Acclimatisation

Increase plasma volume to 25%
Reduction in lost sweat sodium
Early initiation & increase sweating
Sweat gland hypertrophy

More efficient blood shunting

Some adaptations in about 5 days



Environmental Stress

Self-pacing
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Self-pacing as a protective mechanism against the effects of heat stress
Accepted for publication: American Journal of Industrial Medicine

<115
watts/m2

115 to 140
watts/m2

140 to 220
watts/m2

> 220
watts/m2

oOWi thdrawal 6
paced, self -supervised
workers.

Below this level even light
work is not continuously
sustainable even for fully
acclimatised workers.

OBuffer zonebod
- work is restricted.

Work restricted to
acclimatised workers.

Unrestricted work.

syst emo
Management
approval required to
work

A system of written
ocorrective
reqguestso
Required to ensure
rotation of workers

and correction of
environmental &
engineering defects.

The acclimatisation
period lasts for the
first 7 days back at
work after an
absence of >14 days.
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Self-pacing
Heart rates & aural temperatures

TABLES AND FIGURES

Table 1. Average working heart rates and aural temperatures of workers at four sites
inthe UAE. Data from previously published studies are included for comparison.

Australian studies
UAE studies
(QMliller & Bates 2007)
Parameter
sitel | site2 | sies | UAE | Baese
i55 i 6 winter | Schneider | Site 1 Site 2 Site 3
(n=120) | (n=90) | (n=90) (n=72) 2008
Resting HRae | 6485 | 63+3 58 7 67+8
(hpm)
+ + + ES
CE AM | 9010 | 959 | 9110 | 9510 90
HR e
®pm) | pry | o721z | 99 211 | 97212 | 100210 92
AlldayHRwe | 95,40 | o325 | 0320 | o720 80 £7 82+7 | 104 12 | 9010
(hpm)
anp | 369% | 370+ | 367% | 365+ | 364x | 365+ | 366+ | 367+
0.3 03 03 0.5 0.3 02 03 04
Foal mp | 7732 | 371+ [ 263+ | 3632 367+ | 372+ | 370+
temp 03 0.4 03 0.4 02 03 0.4
‘C)
e | 2% | 372+ | 363+ | 363+ | 366+ | 368+ | 32+ | 370a
03 04 04 0.4 0.4 02 03 03

Al data are mean + standard deviation of all valid data collected at that site.

8
8
8
8

8
8

Continued work without physiological strain.

No elevation in core temperature
Little variation in working heart rate

Australian workers well informed on risks of
work in the heat. compared with UAE
expatriate s

CONCLUSIONS

Recognition needs to be given to the
importance of self-pacing as a protective
behaviour.

Self-pacing is a protective response which
does not require a highly informed workforce

Well-hydrated, acclimatised workers permitted
to self-pace, may safely continue working in
conditions prohibited by most conventional
heat stress indices.

Average working heart rates and aural temperatures of workers at four sites in the UAE.

ANZOM Data from previously published studies are included for comparison.

September 2011
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Is there a need for fluid
replacement

?

8 4 Sites (UAE)

1. Offshore island infrastructure development

2. City redevelopment construction project
3. Shipyard

4. Aluminium smelter
8 186 workers

Hydration status of expatriate manual worke
ANZOM Graham P. Bates, et al, Ann Occup Hyg (2010) 54 (2): 137-143. 24
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Hydration Status

Table 2. Specific gravity of urine samples collected from workplaces in the UAE

Average Uy, Site 1 (n = 120) Site (n = 90) Site 3 (n = 90) Site d (n =T72)
am 1.019 £ 0,008 1.019 £ 0,009 1.014 £ 0.009 1.017 £ 0,008
Midday 1022 £ 0.007 1022 0,008 1.015 £ 0.008 1.016 £ 0.008
pm 1021 1 0,009 1,019 £ 0,008 1.018 £ 0,008 1,018 £ 0,007
All samples 1.020 £ 0.008 1,020 £ 0,008 1.016 £ 0.009 1.017 £ 0.008

Data are means of all samples from the site + standard deviation; n is the number of subject-days for which samples were
collected.

Table 1. Guidelines for interpretation of urine specific
gravity readings

U,y Hydration status

<1.015 Optimal level of hydration (cuhydrated)
1.016—-1.020 Marginally adequate hydration
1.021-1.025 Hypohydrated

1.026-1.030 Severely hypohydrated

At increased risk of heat illness and
impaired performance

Should not work in hot conditions

ANZOM =>1.030 A clinically dehydrated state based 25
on the criteria used by the Australian
September 2011 Pathology Association




Is there a need for electrolyte
rehydration solutions

ANZOM
September 2011
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Salt is bad for you
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Cardiologists

FOR CRIMES AGAINST HUMANITY
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Should you ignore the
cardiologists?
Probably not 0 BUT
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NaCl

8 Salt resorption is enhanced In
workers acclimatised to the
heat

8 Salt retention is an active
process in the sweat gland

8 It requires ATP and therefore
the process can fatigue

8 Profuse or prolonged
sweating can result in
hyponatraemia.
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Effects of Chronic
Hyponatraemia

Decreased plasma volume
ncreased haematocrit
mpaired In cognitive & memory function

ncreased incidence of falls

8 Fatigue

8 Decrease in posture & gait mechanisms
8 Cognative & attention capabilities

O 0O 00 OO
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Graph 1: Comparison of serum sodimm values in summer and winter
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Plasma sodium levels and dietary sodium intake in manual workers in the Middle East

Nicola Holmes, Veronica Miller, John Schneider, Omer Hasan, Graham Bates
ANZOM Ann Occup Hyg (2011) doi: 10.1093/annhyg/mer004 First published online: March 30, 2011
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Health Authority Abu Dhabi
Safety in the Heat Campaign Website

www.haad -safe.ae
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