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YOUR FREE GUIDE TO HEAT STRESS

The unique 
Australian 
climate provides 
real challenges 
when managing 
the environment 
to ensure 
the safety of 
workers, while 
still optimising 
productivity.
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Heat stress is a dangerous physical state of stress which occurs 
after exposure to high heat, rendering the body unable to cool 
its core temperature to the average 36-37 degrees Celsius. 
Mild symptoms can range from drowsiness, nausea, and 
headaches, through to more serious symptoms such as impaired 
coordination, vomiting, and diminished judgement - or at worst, 
fatal organ failure. 

The body has two ways it releases heat - sweat and increased 
blood flow to the skin. Both of these warning signs are often 
ignored due to lack of education for heat stress management, 
overestimation of an employees capacity to work in the heat, or 
are impared by required Personal Protective Equipment (PPE).1

The likelihood of experiencing heat stress is significantly 
increased by dehydration, prolonged exposure to heat (such 
as outdoor workspaces, working close with hot machinery etc), 
and personal vulnerability (age, weight, or when taking certain 
medications).

A study by Dr Kerstin Zander of the Northern Institute at Charles 
Darwin University discovered that heat stress is as damaging to  

workplace productivity as chronic disease, and costs the 
Australian economy approximately $6.9 billion per year.2 Co-
researcher Professor Stephen Garnett said that a surprising 
find was that even office workers were affected by heat stress 
and felt their productivity drop while at work. “It is feeling 
hot that affects productivity, not necessarily whether they are 
experiencing unusual conditions” Professor Garnett said. He 
believes that proper education for employers and employees 
is key to reduce the heat stress related productivity loss. 

Heat stress is a common problem faced by workers in  
industrial and outdoor environments throughout Australia.

What Is  
Heat Stress?

NASA CR-1205-1 Report - Heat vs Productivity

EFECTIVE TEMPERATURE LOSS OF OUTPUT (%) LOSS OF ACCURACY(%)

23.88 3% Negligible

26.66 8% 5

29.44 18% 40

32.22 29% 300

35 45% 700

37.77 62% >>

40.55 79%

Legislation place duties on employers to eliminate or minimise 
the risk of heat stress. However, The unique Australian climate 
provides real challenges when managing the environment to 
ensure the safety of workers, while still optimising productivity.

Work Safe Australia and 
Workplace Health & Safety

We know the effects of heat stress can cost a company money in lost productivity and has detrimental health impacts for 
workers -  so, what’s the best thing to do about it? Identify, educate, and train. Understanding the warning signs of heat stress, 
and knowing how to rectify them before they affect a worker, is key to managing heat stress.

So, how do we fix this?
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FATIGUE

MORE REGULAR BREAKS

SLOWER PRODUCTIVITY

REDUCED CONCENTRATION

NAUSEA, HEADACHES, 
HEAT STROKE

WORKPLACE ACCIDENTS

DEHYDRATION

OVERESTIMATING WORK 
CAPACITY

PHYSICAL STRESSINCREASED SICK DAYS

CONFLICT AND IRRITABILITY POOR MENTAL HEALTH

SYMPTOMS AND PROBLEMS

Too much exposure to heat 
stress will impact the immune 

system.

Heat stress causes extra 
physical exurtion and stress on 

the body.

Heat stress significantly lowers 
employees productivity making 

it diifucult to focus.

Which will lower employees 
concentration on the task 

at hand making it difficult to 
complete.

Suffering from heat stroke 
greatly increases the chance of 
a workplace accident or injury 

occuring. 

Hot conditions fatigue 
employees much faster than a 

comfortable enviornment.

Fatigue will cause more 
regular breaks, impacting on 

productivity and budget.

Hot conditions make it difficult 
to stay sufficiently hydrated for 

maximum productivity.

Heat stress can effect 
employees health.

This can make it easy to 
overestimate the capacity of 

what is achievable. 

Overly stressing can lead to a 
negative outlook in the workplace 

and in personal situations.

Employees taking too many 
sick days will cause conflict and 
irritability in the team culture.

HEAT STRESS

YOUR FREE GUIDE TO HEAT STRESS
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Identify.

YOUR FREE GUIDE TO HEAT STRESS

Start off by identifying the problem areas, taking into 
account both environmental and personal factors.
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Environmental Factors:

Personal Factors:

YOUR FREE GUIDE TO HEAT STRESS

7 Contributing  
Factors of Heat Stress
Thermal comfort is determined by seven external factors: airflow, air temperature, humidity, 
radiation, clothing, physical activity, and hydration. By identifying, measuring, and managing these 
factors correctly you can ensure optimal comfort is maintained even during the hottest months of 
the year.

AIRFLOW
Passive and active

HYDRATION
Passive and active

AIR TEMPERATURE
Passive and active

HUMIDITY
Passive and active

RADIATION
Passive and active

CLOTHING
Passive and active

ACTIVITY
Passive and active
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1. AIR TEMPERATURE
The temperature in your building can be remarkably different 
from the temperature outside. In fact, it can vary throughout 
your building with heat pockets forming in certain areas. It is 
important to test and measure the temperature in your building 
to find the spots where heat is a problem - this is done by 
evaluating the structural qualities of your building such as the 
size and volume, roofing material, and insulation. 

Comfortable temperatures are below 25 degrees Celsius and 
moderate temperatures are between 25 and 29.9 degrees 
Celsius. These are optimal for both productivity and safety. 
Temperatures above 30 degrees Celsius are considered high 
and place your workers at risk of heat stress. 

2. AIRFLOW
The way the air flows into, out of, and through your workspace 
impacts upon the effective temperature and the quality of the 
air. Keeping the air clean and free of pollutants is vital to the 
health of employees. 

Effectively determining the airflow of work zones means 
assessing existing structural ventilation, such as windows and 
openings, and passive ventilation (eg. whirlybirds, exhausts 
and vented ridges). It also requires assessing any active forms 
of ventilation or existing sources of airflow, as well as specific 
climate data identifying wind speed, direction and chill. 

YOUR FREE GUIDE TO HEAT STRESS

Environmental 
Factors
By measuring and managing these factors correctly we can ensure optimal comfort is 
maintained even during the hottest months of the year.
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Environmental 
Factors

3. RADIATION
Radiation refers to a way of measuring the transition of energy 
contributing to heat. There are two forms of radiation that 
can cause heat stress: solar radiation from sun exposure, and 
radiants generated from equipment and machinery within the 
building.

Radiation is measured in megajoules (MJ), a unit of energy 
equal to one million joules. Radiation below 15 MJ per square 
meter is in low range and radiation between 15 and 19.9 MJ 
per square meter is moderate. Radiation above 20 MJ per 
square meter is high and will contribute to the heat load of 
your building. 

Solar radiation is typically at its highest during the summer 
months when the days are longer, and the sun exposure is more 
intense. Radiants generated from equipment and machinery, 
as well poor building performance factors, can increase the 
buildings overall temperature between 5-15 degrees above 
outside temperature.

4. HUMIDITY
Humidity is the amount of water vapour present in the air - the 
higher the percentage, the more humid the air-water mixture. This 
is important because a rise in relative humidity in your building 
increases the effective temperature to people working within the 
building by hindering evaporation of perspiration from the skin. 

For example, a relative humidity of 75% at a temperature of 27°C 
would actually feel like 29°C. Anyone who has visited a tropical 
climate will know that the presence of humidity can exacerbate 
heat stress. 

Humidity is very difficult to remove, but it can be effectively 
managed if its source, presence and impact are well understood. 

Comfortable temperatures are below 25 degrees Celsius and 
moderate temperatures are between 25 and 29.9 degrees 
Celsius. These are optimal for both productivity and safety. 

YOUR FREE GUIDE TO HEAT STRESS
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Personal 
Factors
By measuring and managing these factors correctly we can ensure optimal comfort is 
maintained even during the hottest months of the year.

5. CLOTHING
Industrial environments most often require workers to wear 
protective clothing known as Personal Protective Equipment 
(PPE) to comply with Occupational Health and Safety 
requirements. These garments are designed for safety and often 
made from heavy fabrics that cover most of the body. While 
they offer excellent protection, these designs fail to take into 
account the scorching temperatures of many industrial working 
environments. 

It’s important for PPE to allow for good air circulation around the 
body. This can be done with mesh panels, a light-weight material 
choice such as cotton or bamboo, and ensuring workers wear 
loose fitting clothing under PPE.

6. ACTIVITY
The tasks that individual workers perform will determine the 
level of heat stress they experience. One worker sitting relatively 
still may not suffer as much as another worker, in the same 
environment, performing physically demanding labour.

Activity will influence an individual’s experience of the 
temperature as well as their energy output, heart rate, sweat 
loss, risk of dehydration and experience of heat stress. The more 
vigorous the activity, the more heat the body generates. When 
the conditions are hot, workers performing such activities will 
struggle to moderate their core temperature and are at high risk 
of heat stress. 
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Personal 
Factors

7. HYDRATION
Workers wearing PPE while performing physically demanding 
activities in hot working environments can sweat as much as 
two to three litres an hour. Sweat is made up of water and 
electrolytes that are critical for cellular health and organ 
function. If not replaced, workers can suffer from low blood 
sugar, fatigue and reduced cognitive function. 3% dehydration 
can slow your reaction time to the same extent as 0.08 Blood 
Alcohol Content (BAC). At 0.08 BAC you are five times more likely 
to crash your car, which begs the question – how much more 
likely are you to have a workplace accident when dehydrated?3

Many workplaces have implemented hydration plans to counter 
the negative effects of dehydration in hot environments. It’s 
important to ensure your policies and procedures around 
hydration properly address heat stress management to avoid 
unnecessary impacts upon the health and productivity of your workers. 

YOUR FREE GUIDE TO HEAT STRESS

3% dehydration can slow your reaction time to the 
same extent as 0.08 Blood Alcohol Content (BAC).

At 0.08 BAC you are five times more likely to crash your car, which begs the 
question – how much more likely are you to have a workplace accident when 
dehydrated?
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Educate.

YOUR FREE GUIDE TO HEAT STRESS

There are three core factors to take into account when 
educating yourself and your employees on heat stress. 

1.

2.

3.

Know your environment

Know your climate

Know your people

Outdoor work environments and how your building is performing is important for optimising 
those environments to support the working conditions of your staff.

There are 8 climates zones within Australia that play a huge part in how to properly and 
effectively resolve heat stress related issues.

Understanding how different bodies react to heat stress is important when implementing 
control methods for employees.

12



Outdoor

Building Performance

YOUR FREE GUIDE TO HEAT STRESS

Know your 
Environment
Knowing your working environment is important to successfully managing heat stress.

• Do your outdoor workers have access to shade regularly?

• Are they offered correct PPE, such as 30+ SPF Sunscreen, UV protected clothing, 
polarised sunglasses? 

• Is there a back up plan in place if temperatures are above a safe working limit? 

• Are your workers in direct sunlight at any time during the work day?

• Is there any machinery with high radiating temperatures inside? If yes, is there good 
cross through ventilation to help alleviate this?

• What is your building made from and is it insulated well?

• Are there existing fans or extraction units installed?

• Orientation, which way does your building face and does it capture prevailing winds?

• Has the design of internal layout (ie. pallet racking, machinery positions, work station 
placement) been optimized for natural airflow? 

If the environment that your staff works in does not 
support a healthy, productive culture the performance 
results you get out of your team will be impaired. 

Think of these things the next time you send your mowers off on a hot day,  
or walk through your factory in summer: 

1313



ALICE SPRINGS

PERTH

CLIMATE ZONE 2 Warm humid summer, mild winter

CLIMATE ZONE 6 Mild temperate

CLIMATE ZONE 3 hot dry summer, warm winter

CLIMATE ZONE 7 Cool temperate

CLIMATE ZONE 4 hot dry summer, cool winter

CLIMATE ZONE 8 Alpine

CLIMATE ZONE 1 Hot humid summer, warm winter

CLIMATE ZONE 5 Warm temperate

BRISBANE

ADELAIDE

HOBART

MELBOURNE

SYDNEY

Climate Zones
It is important to know what climate factors you’re dealing with before you begin developing a heat 
stress management plan. For example, evaporative coolers are less effective in climate zones with high 
humidity as they only increase the level of moisture, therefore increase the chances of mould growth and 
heightened ambient temperature. The goal is to displace the humidity so your sweat has a chance to 
evaporate. 

DARWIN

Know your 
Climate
Australia is broken up into 8 different climate zones each with varying humidity levels and 
heat exposure.

YOUR FREE GUIDE TO HEAT STRESS
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Know your 
Climate

YOUR FREE GUIDE TO HEAT STRESS

Know your 
People
Understanding how heat stress can impact everyone is important.

There are many factors to take into account that can each  
affect employees differently, such as acclimatisation, nutrition  
and alcohol consumption, health risk factors, and thermal 
workload limit. 

1. Acclimatisation 

2. Nutrition and Alcohol Consumption

Acclimatisation occurs when someone is repeatedly exposed 
to hot environments resulting in physiological adaptations, 
including increased sweating efficiency, increased skin blood 
flow, and stabilization of the circulation.4

Being acclimated to hot working environments can increase a 
workers ability to perform tasks in the heat comfortably, helps 
alleviate strain on vital organs, and produces more sweat, 
allowing the body to cool quicker.

Workers should be acclimated to all hot environmental 
conditions over a 7-14 day period (remembering new workers 
need more time to acclimatize than already exposed workers). 

WHAT IS GOOD NUTRITION? 

Good nutrition means your body gets all the nutrients, vitamins, 
and minerals it needs to work its best. What you put into your 
body directly affects what you will get out of it. If employees are 
not maintaining a healthy diet, it can affect their mood, energy 
levels, concentration, and can have considerable consequences 
long term.

It has been estimated that the healthiest Australian employees 
are three times more productive at work than their colleagues. 
The increase in preventable disease and workplace injury 
resulting from unhealthy living is a major cause of workplace 

A new workers schedule should be a maximum of 20% 
exposure on day 1, increased by no more than 20% each 
additional day.

Previously exposed and experienced workers an 
acclimatisation regimen should be no more than a 50% 
exposure on day 1, 60% on day 2, 80% on day 3, and 100% 
on day 4.4

The level of acclimatisation a worker will reach is relative 
to their personal level of fitness, diets, and existing medical 
conditions and may take some quicker to reach than others. 

absence or disruption. Lifestyle risk factors such as smoking, 
excessive drinking, poor diet, inactivity and excess body 
weight can contribute to time away from work.5

Australian studies have shown that almost half (46%) of the 
Australian workers surveyed live on high fat diets. Only 8% 
eat five or more serves of fruit and vegetables per day – the 
amount recommended by the National Health and Medical 
Research Council.9
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• Improved work performance and productivity

• Reduced absenteeism and sick leave

• Decreased frequency and cost of workers’ compensation

• Improved staff morale, satisfaction and motivation

• Improved corporate image and attraction/retention of 
employees

• Absence or disruption. Lifestyle risk factors such as 
smoking etc.

• Increase in physical health and mental wellbeing

• Improved ability to recover from illness or injury

• Reduced risk of some diseases, including heart disease, 
diabetes, stroke, some cancers, and osteoporosis

• Reduced high blood pressure

• Lowered high cholesterol

ALCOHOL CONSUMPTION

Studies conducted in Australia show male workers employed in 
blue-collar jobs such as, construction, mining, factory work and 
utilities are more prone to drinking alcohol at high risk levels. 

Accidents in these industries endanger more lives than 
their office-based counterparts. There are costs associated 
with workplace injuries and accidents such as Workers’ 
Compensation, and in severe cases, expensive lawsuits. 6

Causes Dehydration 

Did you know alcohol is a diuretic? It causes your body to 
remove fluids from your blood through your renal system, at a 
much quicker rate than other liquids and can cause dehydration 
if not consumed with water.7 Employees who are potentially 
dehydrated upon arrival at work are at a higher risk of suffering 
from the symptoms of heat stress.

Nutrient Deficiencies

Studies have shown that alcohol causes damage to the organs 
involved in digesting, absorbing and processing nutrients, this 
can lead to nutrient deficiencies in those who drink at high-risk 
levels.8

THE KEY NUTRIENTS AFFECTED BY ALCOHOL 
INCLUDE: 

• Thiamin  
Prevents complications in the nervous system, brain, muscles, 
heart, stomach, and intestines. It is also involved in the flow 
of electrolytes into and out of muscle and nerve cells.

• B12  
Helps keep the body’s nerve and blood cells healthy, and also 
helps prevent a type of anemia called megaloblastic anemia 
that makes people tired and weak.

• Magnesium  
Helps the body with energy creation, protein formation, 
gene maintenance, muscle movements, and nervous system 
regulation.

• Potassium  
Helps regulate fluid balance, muscle contractions and 
nerve signals. A high-potassium diet may help reduce blood 
pressure and water retention

• Zinc  
Needed for DNA synthesis, immune function, metabolism and 
growth. It may reduce inflammation and your risk of some 
age-related diseases. 

16
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BENEFITS OF A HEALTHY WORKPLACE 
FOR EMPLOYERS:

BENEFITS OF A HEALTHY WORKPLACE  
FOR EMPLOYEES:
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3. Health Risk Factors
Symptoms of heat stress can affect everyone differently, with a 
number of risk factors increasing someone’s sensitivity to them.

A Medibank Private study on the health profile of Australian 
employees revealed that 56% of the Australians surveyed are in 
the medium to high-risk area in participating in risk behaviours. 
Risk behaviours include smoking, drinking and irregular use of 
sunblock. 21% of respondents smoke daily, 12% consume 15 or 
more standard drinks weekly and only 7% always apply sunblock 
when outside.

Australian studies have shown that almost half (46%) of 
the Australian workers surveyed live on high fat diets.

HEALTH RISKS INCLUDE:

• Age 
Adults over the age of 65 are at a higher risk of 
heat stress. The older we get the less we sweat, 
meaning our body struggles to regulate heat 
properly.10

• Prescribed medications  
Prescribed medications may affect the body’s 
ability to respond to high temperatures and 
stay hydrated - some can include heart and high 
blood pressure medications, antihistamines, or 
antipsychotics. 

• Weight 
Being overweight can affect the body’s ability 
to regulate temperature by causing the body to 
generate more heat and reducing the ability to 
cool down effectively.11 Studies show that 62% of 
the Australan workers surveyed are overweight, 
and of these, 28% are clinically obese.9

• Fitness level  
Fitness levels can greatly impact strength and 
endurance when undertaking physical working 
activities in the heat. Poor fitness levels lower 
the efficiency of the cardiovascular and sweating 
responses to exercise or physical exertion, making 
you prone to heat injuries.12 Even one hour a 
week of targeted exercise or training can help 
reduce muscular aches and pains, improve cardio-
respiratory fitness, and increase muscle strength 
and balance control.13

• Sleep 
Without adequate sleep, employees have 
more difficulty concentrating, learning, and 
communicating, exacerbating the effects of heat 
stress. Sleep-deprived employees can be moody 
and less tolerant of co-workers’ differing opinions, 
making them more prone to reactionary outbursts 
and other emotional behaviors, impacting on 
team culture.14
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4. Thermal Work Limit 
When regularly monitoring certain environmental conditions, 
employers are able to proactively pinpoint where abundant 
thermal stress places employees’ health at a higher risk of heat 
stress related illnesses.

Thermal Work Limit (TWL) is defined as the limiting (or 
maximum) sustainable metabolic rate that well-hydrated, 
acclimatized individuals can maintain in a specific thermal 
environment,  within a safe deep body core temperature (< 
38.2 °C or 100.8 °F) and sweat rate (< 1.2 kg or 2.6 lb per hour)

THERMAL WORK LIMIT INDICATOR

TWL (w/m2) >220 140-220 115-140 <115

WORKING ZONE UNRESTRICTED ACCLIMATIZATION BUFFER WITHDRAWAL

Inteventions
No limits on self paced 

workfor trained,  
hydrated workers.

No restriction for acclimatized 
workers. Workers with uncertain 

acclimatization status should 
not work alone in this zone.

Buffer sone exists to 
identify situations in which 

environmental conditions may 
be limiting to work.

Work limited to essential 
maintenance or rescue 

operations.

Be aware of increased risk  
of heat illness

Any practicable intervention to 
reduce heat stress  

should occur.
No person to work alon.

Dehydration test for first two 
shifts back from leave.

Working alone to be avoided 
if possible.

No unacclimatized person 
to work.

Unacclimatized workers not to 
work in this zone.

Documentaion required 
authorising work in hostile 

thermal conditions for 
specific purpose.

Use the technical information 
sheets 'Work-rest cycling 

schedules' and 'Fluid 
requirements for working in 
heat' to prescribe maximum 

exposure time, work/rest 
cycling and fluid intakes 

appropriate for type of work 
and conditions.

Specific induction required 
emphasisng hydration and 

identifying signs of heat 
strain.

Apply 20 minutes of work - 
40minutes rest shcedule.

Required fluid intake 
exceeds 600ml per 

30minutes.

Personal water bottle (2L 
Capacity) must be on the 

job at all times.

Mandatory dehydration 
testing at end of shift.

18
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Training.

Training employees to spot the early warning signs of heat 
stress, in both themselves and their colleagues, can be 
vital to avoiding a simple prolonged drop in productivity, 
through to extreme or fatal heat related illnesses. 

1919



What to look for What to do
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Training
Here are some helpful tips on what to look for and what to do for heat stress. 

HEAT RASH

DEHYDRATION

HEAT CRAMPS

HEAT EXHAUSTION

HEAT STROKE

• Bumps: red pimple-like bumps or blisters. 
Generally on the neck and upper chest

• Dizzy, tired or irritable
• Headaches
• Dry mouth, lips and tongue
• Bright or dark yellow urine

• Muscle pains or spasms, generally found in the 
abdomen, arms or legs

• Most common in people who sweat a lot 
during strenuous activity

• Heavy sweating
• Heat cramps
• Paleness
• Weak or dizzy
• Nausea or vomiting

• Fast, weak pulse
• Headache

As per heat exhaustion, plus:
• Worsening mental condition
• Slurred speech, poor coordination
• Seizures or losing consciousness

• Move to a cooler place
• Avoid using ointments and creams
• Keep the affected area dry

• Drink small amounts of water regularly
• Move to a cooler place
• Seek medical attention if symptoms are 

severe

• Stop all strenuous activity
• Rest in a cool place
• Increase fluid intake: water, low sugar 

sports drink or diluted fruit juice
• Seek medical attention if cramps continue 

for more than one hour

• Rest in a cool place
• Apply cool, wet 

towels to the body

• Loosen tight clothing
• Sip water or suck ice 

chips (if fully alert)

• Call Triple Zero (000) immediately – this is a 
life-threatening emergency

• Follow directions of ambulance staff
• Move to a cool, shaded place
• Remove excess clothing
• Immerse in water, spray with hose, or apply 

wet cloths and fan vigorously

Seek medical attention immediately if:
• symptoms are severe 
• get worse 
• don’t improve with 

treatment

• last longer than an 
hour
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Contact one of our experts to discuss our HeatFit program, 
or to organise a Heat Stress Analysis of your building. 
HeatFit is a heat stress management program designed to help safety managers build climate 
resilient teams who remain healthy, focused, and productive in harsh climate conditions. HeatFit 
was created as a data driven way to help guide our clients to make better decisions around 
managing thermal performance, and gain control over the personal and environmental impacts 
of heat stress, and this all begins with our Heat Stress Analysis (HSA).

Curious to know 
how HeatFit your 
team is?

Heat Stress Analysis
If you do not measure, you cannot manage.

Managing heat stress is not always simple, however, 
having the right data points to help guide you 
through the process takes the guesswork out of it. 
At Natural Cool Air we developed our Heat Stress 
Analysis (HSA) as more than just a “look under  
the hood.”

It is an extensive climate, building, and team 
performance diagnostic report designed to clearly 
identify the main heat stress related pain points in 
your business. 

We test and measure your active systems, culture, 
and environment to determine your Heat Stress 
Score. Data is collected across six sessions over  
three consecutive days and compiled into a report 
that clearly outlines the issues you’re currently 
dealing with.

THE HEAT STRESS ANALYSIS IS THE MOST 
IMPORTANT PART TO ACCURATELY DETERMINE 
WHAT THE PROBLEMS ARE AND HOW YOU CAN 
BEGIN TO SOLVE THEM.

For a quick guided self analysis, take our free  
Heat Stress Performance Scorecard on our website:

www.naturalcoolair.com.au/scorecard
2121
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