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Scope: The aim of the FFA Education Series is to summarise either: 
 1) a hot topic or 2) a top article from the research literature.  
 

 

Training in the heat training to improve physical fitness. 

 

Why heat adaptation and what can it do? 

Well planned high training loads are undertaken by footballers to maximise physiological, physical 

and technical/tactical performance – sometimes at the risk of increased injury occurrence from the 

high volumes. Enhancement of physiological adaptation (ie. fitness) without increased training 

volume is an attractive prospect to induce bigger fitness gains whilst minimising exposure to risk of 

injury and this is an important rationale for heat adaptation training (McLeave et al. 2017). 

Heat adaptation results from regular (exercise) exposure to hot environmental conditions. Hotter 

temperatures (normally >30oC) increase physiological and perceptual strain of training and result in 

cardiovascular and thermoregulatory adaptations. The increased stress, without the need for large 

increases in external training load, increase physiological adaptations and lead to improved fitness 

compared to the same training in cool conditions (Lorenzo et al. 2010).   

 

 

What does the research evidence tell us?  

Heat training is most useful when competitions are held in hot conditions. Primarily the fitness 

improvements result from physiological adaptation to the cardiovascular and thermoregulatory 

systems. Training in the heat results in increased plasma volume and cardiac output, higher VO2max, 

increased sweating with decreased sweat concentrations and better heat removal (Périard et al. 

2015). Additionally, heat adaptation results in decreased perception of fatigue and exertion during 

exercise in the heat (Daanen et al. 2011).  

Collectively, the improved physiological and perceptual adaptations from heat training improve 

exercise tolerance and delay fatigue in hot conditions for both endurance and team sports (Périard 

et al. 2015; Neal et al. 2016). Whilst these adaptations are commonly observed during exercise in 

the heat, the effect of heat adaptation for fitness and performance improvements in cool conditions 

is debatable (Nybo & Lundby 2016). Although the fitness increases are observed following heat 

training, the transference to improve physical performance in cooler conditions has less supportive 

evidence, and is mainly from endurance sports (Keiser et al. 2015). 

  

 

 



   
How do we induce heat adaptation?  

How much is needed? 

 Full heat adaptation requires 40-60 min of heat exposure per day for 10-14 days. 

 A minimal amount would be 30-40 min per day for at least 4-6 days for partial adaptation. 

 Intermittent exposure ie. every 2-3 days, provides only partial adaptations.  

 One session of >60min imparts perceptual familiarisation with heat, but no physiological benefit. 

 Minimum temperatures for exposure depend on the fitness and familiarity of the athlete, but 
need to induce sufficient thermal load and thus >30oC is recommended.  

    (Lorenzo et al. 2010; Garrett et al. 2012; Buchheit et al. 2013; Neal et al. 2016; Schmidt et al. 2017) 

 

How long does it last? 

Following cessation of heat exposure, every 3 days without heat exposure results in loss of 

physiological markers of heat adaptation – with most adaptations no longer evident within 10 days 

of last heat exposure (Daanen et al. 2011; McLeave et al. 2017).  

 

What type of training is best? 

Limited evidence exists, but it seems lower-intensity, longer duration training is better for initial 

exposure and even during a “taper” (Wingfield et al. 2016; Schmidt et al. 2017). The rationale for 

this is that the combined heat stress with high-intensity training results in accumulated acute fatigue 

and blunting of any taper effect that would improve physical performance (Schmidt et al. 2017). 

Whilst high-intensity training is still required, it should be scheduled for cooler times or in 

intermittent bouts in the training week. 

 

Use real or simulated heat? 

 Acclimatization (exposure to real-world environmental heat) is viewed as preferential due to the 

benefits of training and living in hot conditions (Bain and Jay 2011) ie. maximise exposure time; 

but is more expensive and logistically difficult. 

 Acclimation (simulated in hot rooms, heat chambers) is easier and cheaper given no need to 

travel and live in hot environments (Racinais et al. 2015), but not as effective for heat exposure, 

training specificity or quality of fitness adaptations.  

 

What are some other considerations?  

How important is prior fitness and exposure? 

Prior high fitness or exposure is not essential, but fitness is a natural protector against the heat, so 

the greater the fitness the faster the training progression can be in the hot environment. 

Alternatively, less exposure and lower fitness may require initial familiarisation sessions of lowered 

training intensity (or volume) to improve tolerance and build training quality. 

 



   
Heat with Altitude? 

Some benefits exist for footballers to combine heat and altitude (Buchheit et al. 2013; Racinais et al. 

2014), but most endurance studies suggest heat training on its own is more effective than combining 

heat with altitude (McLeave et al. 2017). The reason here is that combined heat and altitude creates 

stress that is too big, reducing training quality due to increased acute fatigue. Further, logistics of 

combining both heat and altitude for a whole team is expensive and exists only in certain locations. 
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