
PPE: HEAT STRESS RESPONSE FROM INDUSTRY
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he recent trials carried out by the County Fire 

Authority (CFA) in Victoria (Australia) have further 

added to our knowledge and understanding of the 

various forces at work in fighting fires, their impact on the 

physiology of the firefighter and some insight into the 

alternative means of combating the more serious effects of 

heat stress. In the Australian trials the focus was on bush 

fires in which firefighters face special hazards over 

prolonged periods of operation and where operational 

methods and deployment strategies play a key role in 

safeguarding firefighter health and well being.

The report in Fire & Rescue Q3, (Issue 9, p.12, Cool the 

core) adds further to our knowledge and understanding of 

the physiological impact of heat stress on firefighters and 

replicates much of the original work undertaken by Bristol 

Uniforms in 2003. The two scenarios chosen for test and 

evaluation were, however, quite different and had dissimilar 

objectives. So whilst the results of the trials had similar 

conclusions the recommendations were aligned to the 

aims of the studies. 

In the case of the recent CFA trials, the focus was 

predominantly on looking for the most effective means of 

treating heat stress whilst also examining the construction 

of structural firefighter garments in relation to the 

environment encountered in bush firefighting. In Bristol’s 

trials, carried out by Human Vertex under controlled 

conditions at Birmingham University (UK) using 

professional firefighters, the emphasis was on measuring 

the impact of typical physical activity on firefighters of 

prolonged deployment using different types of PPE. By 

excluding fire and associated external environmental 

conditions, the trials – conducted in normal ambient 

temperatures – were able to measure accurately the 

physiological impact of the PPE alone.

This work lead to the development of the Ergotech 

Action range of PPE and, more recently, further ergonomic 

advancements have resulted in Bristol’s XFlex design.

It is clear that both Bristol’s and the CFA’s trials have 

contributed to a greater understanding of the impact of 

heat stress on firefighters and are broadly complementary 

given their different objectives. Bristol’s work looked at the 
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causes of heat stress, and more specifically the 

contribution which firefighter PPE made to the levels 

experienced, and not its remediation, whilst the CFA’s 

trials looked in detail at the most effective treatment for 

heat stress and the management and deployment of 

firefighters to minimise its incidence and severity. Together 

they have built up the body of evidence available to those 

involved to help them devise new products and 

deployment strategies to minimise its impact

Whilst the results of the CFA’s trials should help fire and 

rescue services in their risk management planning, there is 

little doubt that the design of firefighter PPE has a significant 

part to play in helping to minimise the risks associated with 

heat stress. This means continuing to develop garments that 

optimise their protective qualities for the specific tasks to be 

undertaken by the wearer whilst, at the same time, 

minimising any adverse effects the clothing itself has on the 

wearer. The growing trend towards more specialised 

solutions has resulted, over the last 10 years, in a wider 

range of task-related PPE. In Europe we now have standards 

for both structural and wildland firefighting and a new 

standard is expected soon to cover technical rescue. This 

will cover USAR and could lead to changes in the design 

and construction and variants for use by paramedic first 

responders and air ambulance crews, amongst others. Into 

the future we can expect to see more advanced PPE for 

mountain rescue teams, flood relief operations and for 

rescue teams responding to natural disasters such as 

earthquakes, hurricanes and tornados. Bristol continues to 

invest in research, design and new product development to 

bring innovative and advanced PPE designs to market. In 

doing so, it can play its part in helping to minimise the level 

of heat stress which will inevitably continue to be an ever 

present risk for firefighters on the front line. When the 

human body becomes subject to the damaging effects of 

such exposure, the work undertaken by the CFA, in 

conjunction with universities and industry, will continue to 

provide a better understanding of its physiological impact 

and assist in devising improved risk management and 

deployment strategies, as well as improved remediation 

techniques, to the benefit of firefighters everywhere.
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