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ABSTRACT

Many tennis competitions are held in hot ambient conditions, which can negatively affect 
endurance, mental and cognitive functioning and/or motor performance. The purpose of 
this article is to take stock of the physical techniques and psychological strategies that 
tennis players can use to counteract the negative effect of the heat. In addition, a new 
direction based on the mindfulness technic is proposed in this article. 

INTRODUCTION

Performing a sport such as tennis in the heat is physically 
demanding due to reduced neuromuscular function, 
increased individual’s core temperature, altered skeletal 
muscle metabolism and increased cardiovascular strain due 
to thermoregulation (Douzi, Dupuy, Theurot, Smolander, & 
Dugué, 2020; Nybo, Rasmussen, & Sawka, 2014). Moreover, 
because of the heat, psychological strain via arousal (Nielsen, 
Hyldig, Bidstrup, Gonzalez-Alonso, & Christoffersen, 2001), 
reduced motivation (Bridge, Weller, Rayson, & Jones, 2003), 
increase in negative affects (Gaoua, Grantham, Racinais, & 
El Massioui, 2012) and decrease in positive affects (Robin 
et al., 2019) can negatively influence sport performance. 
Indeed, the latter authors showed that a hot environment can 
decrease athletes’ accuracy in a task requiring concentration. 
Finally, heat stress can promote the appearance of peripheral 
muscle fatigue during prolonged aerobic exercise (Crewe, 
Tucker, & Noakes, 2008) and the early onset of mental fatigue 
when performing highly cognition-demanding attention task 
(Qian et al., 2015). Attentional processes are very important 
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components of successful performance in tennis. However, 
as the level of stress due to heat, athlete’s temperatures 
and game complexity increase, attentional resources are 
progressively drained. It seems therefore important to use 
strategies that allow better regulation and better adaptation 
to the hyperthermia, induced by exercising, and the decrease 
in attention functioning caused by the heat (Coudevylle, 
Sinnapah, Robin, Collado, & Hue, 2019). Racinais et al. (2015) 
argued that physically active acclimation (e.g., from 5 to 14 days 
before competition) under heat stress is the “most important 
intervention one can adopt to reduce physiological strain, 
optimize performance (during training and competition in the 
heat) and reduce the risk of serious heat illness." In addition, 
fluid ingestion is really important because hot environments 
lead to increased sweating caused by physiological 
thermoregulatory processes (Schlader, Simmons, Stannard, 
& Mundel, 2011) that induce dehydration that is accentuated 
during exercise (Ando et al., 2015). Moreover, cooling can be 
efficient strategies for tennis players performing in the heat 
before (pre-), during (per-), and/or post match (post-cooling) 
as illustrated in Figure 1.

Figure 1. Examples of strategies that tennis players can use in the heat
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Cooling strategies are generally classified as internal (e.g., ice 
slushy, slurry, cold drink ingestion with or without menthol) 
or external strategies (e.g., cold water immersion, cooling vest 
or garments, ice towels, neck cooling, cool showers, cold pack, 
menthol application or water spray), that have been shown 
to reduce core and skin temperatures, that can improve 
performances in athletes performing in the heat (Douzi et al., 
2020).

Recently, Coudevylle and collaborators (2019) evoked 
that the use of mental or psychological skills training can 
improve cognitive and motor performances in the heat. For 
example, Barwood, Thelwell, and Tipton (2008) showed 
that a training set of four psychological skills (positive self-
talk, mental imagery, goal setting, and arousal regulation) 
increased motor performance (90-minute “time trials”) in 
a hot environment. Positive or motivational self-talk is a 
top-down regulation strategy that requires tennis players 
to continuously re-appraise negative self-talk with self-
contextualized motivational and instructional statements 
that include cue aiming and focusing or directing attention 
such as ‘focus on the ball trajectory’, technique, strategy, and 
kinesthetic attributes of a skill. Positive self-talk, used in hot 
environment, can help tennis players to actively reformulate 
negative statements (e.g., ‘I’m tired’, ‘I’m going to stop, it’s too 
hot’) to motivational and positive statements (e.g., ‘I can do it’, 
‘It’s not so hot, I can play and win’). 

For example, using a two weeks motivational self-talk 
intervention, Wallace et al. (2017) showed motor (endurance 
capacity) and cognitive (working memory, attention, speed 
processing) task performance improvements in the heat. 
Finally, researchers recently evoked the potential beneficial 
effect of mindfulness in sports performed in the heat 
(Coudevylle et al., 2019). Mindfulness corresponds to a state 
of awareness and attention to the present moment, which 
includes attention to environmental, mental, and physical 
stimuli without making evaluations. This mental technic, which 
is composed of three components: ‘Awareness’ of current 
emotions, bodily sensations, and thoughts, non-judgmental 
‘acceptance’, and ‘commitment’ to goal-relevant attention 
focus and behaviour, is frequently used by athletes including 
tennis players. Haase et al. (2015) found that mindfulness 
intervention changed the way athletes’ process interoceptive 
afferent informations and improved their ability to regulate 
anxiety related to unpleasant though, sensation and feelings. 

The relation between mindfulness and tennis performance 
could refer to sense of control over oneself and the heat, and 
to the altering perceptions of barriers or distractions that 
would potentially concerned heat stress and its consequences 
such as fatigue or thermal discomfort (Coudevylle et al., 2019).

CONCLUSION

Heat stress and the hyperthermia caused by playing tennis in 
the heat induce physiological and cognitive (e.g., attentional) 
strains that can degrade tennis performance and leading 
to potential risks for the players performing in hot ambient 
conditions. The use of strategies to counteract the effects of 
heat stress on tennis player performance seems therefore 
to be necessary. Active acclimation, cooling intervention, 
acute hydration, or positive motivational self-talk seem to be 
interesting strategies to explore in order to counteract the 
negative influence of the heat (increase of fatigue, thermal 
discomfort, decrease in motivation and concentration) and 

lower the perceived load of high temperature. Finally, the use 
of mindfulness, which can benefit attentional processes, could 
be potentially useful during tennis training and competitions 
performed in hot environment. 
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