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Heat illness – Defence force 



Heat illness – Defence force 



• Managing Personnel Exposure To Excessive Heat/Cold  

• Managing ADF Cadet Exposure To Excessive Heat  

 

Heat illness – Defence force 



Outline 

• Exertional heat illness 

– Heat illness continuum 

• Risk factors 

– Heat exchange  

• Physical activity in military uniforms 
 

• Heat tolerance test 

– Protocol and parameters 
 

 

• Beyond one test 

– Improving the outcome 

– Recommendations 

 

 



Exertional heat illness 



Exertional heat illness – Continuum 



Leon et al (2015) Compr Physiol 

Exertional heat illness – Risk factors 
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Radiation 
Heat transfer via electromagnetic waves 

Conduction 
Heat transfer via contact 

Convection 
Heat transfer via movement of fluids 

Evaporation 
Heat loss via vaporization of sweat 

Heat exchange 
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Physical exertion in the heat 

Aoyagi et al. (1994) Eur J Appl Physiol  NBC: nuclear, biological and chemical protective ensemble  

- Walking at 4.8 km/h, 2% grade in 40°C, 30% RH 
- Before and After 8 weeks of endurance training 

Uncompensable heat stress 



Heat tolerance test 



Heat tolerance test – Protocol 

Israeli Defense Force - Heat Tolerance Test 
• Walking for 2 h at 5 km/h and 2% incline 
• 40ºC and 40% RH 
 

Key outcomes:  
• Core temperature rise with tendency to plateau <38.5ºC  
• Heart rate increase with tendency to plateau <150 bpm   

- Classified as heat tolerant or intolerant 

• Sweat rate between 0.5 and 1.2 L/h – Thermal balance 



• Performed a few weeks after clinical recovery from heat illness episode 

• First failure → Individual considered heat intolerant  

– Repeat test 2 to 3 months later 

• Second failure → Definitive indication of heat intolerance  

– Discontinuation of active combat duty 

– Return to unsupervised recreational activity permitted 

 

Heat tolerance test – Guidelines 

• Heat intolerance rate 
- Men: 26%  
- Women: 68% 

• Aerobic fitness, lower sweat rates, different 
hormonal profile, and different morphology 

  



Beyond one test 



McLellan et al. (2013) Comp Physiol  

Sedentary untrained 

Elevated Tcore 

Hypohydration 

Lowered Tcore 

Encapsulated cooling  

Trained 

Training and heat acclimation 

Light exercise in uncompensable heat stress 



Heat acclimation 
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Périard et al. (2015) Scand J Med Sci Sports 



Training and heat acclimation 

Ravanelli et al. (2013) J Appl Physiol  

       

 

       

 

• 8 weeks of aerobic training  
• 6 days of heat acclimation 



Training and heat acclimation 



Conduct initial VO2max test 

Recommendations 

Repeat Heat Tolerance Test 

Day 1 

Day 2 

Day 3 

Day 4 

Day 5 

Aerobic fitness – Acclimation status – Heat tolerance 



Thank you 



5 km/h, 2% grade 
40ºC and 40% RH 
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Ereq: Requirement for evaporative cooling 

Emax: Maximal evaporative capacity of the environment 

ω: Skin wettdeness 

  

Ereq / Emax 

Body mass Ereq (W) Emax (W) ω SRreq (L/h) 

60 kg 485 823 0.59 0.87 

90 kg 695 968 0.72 1.39 

ωmax 
1.0 = Maximum 
0.70 = Untrained and un-acclimatised 
0.85 = Trained 
0.95 = Heat acclimatised 

Heat tolerance test – Biophysics 


