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Résumé

This symposium showcased the latest research on mental fatigue conducted by four teams
from Europe and North America. Jelle Habay from the Vrije University of Bruxels first pre-
sented the most reliable methods to induce and measure mental fatigue. Then, Alison Lorcery
from the University of Poitiers showed that mental fatigue is a reproducible phenomenon at
the level of behavioral performance but that it is difficult to find a reliable measurement of
mental effort, which is intrinsically linked to mental fatigue. Next, Alain Bouche from the
University Bourgogne Europe suggested that aging people seem less resistant to mental fa-
tigue than young adults. Finally, Thomas Mangin from the University of Montreal suggested
that boredom could be a confounding factor that complexifies the study of mental fatigue.
These four presentations clearly illustrated that research on mental fatigue requires further
development with the use of more rigorous and standardized protocols. The most commonly
used protocol to study mental fatigue is the sequential task protocol (Mangin et al., 2023).
When using this protocol, sport scientists have to carefully choose several key protocol pa-
rameters: (1) the duration and the cognitive load of the effortful task used to induce mental
fatigue, (2) the nature of the control task that needs to be as similar as possible to the fa-
tiguing task but as less boring as possible, (3) the principal outcome of the physical exercise
carried out after the fatiguing and control tasks, (4) a way to measure mental effort with
psychophysiological or brain imaging indexes throughout the different tasks. In addition, be-
cause there is a high interindividual variability in the sensitivity/resistance to mental fatigue
(Habay et al., 2023), characteristics of the participants need to be also clearly reported (e.g.,
level of chronic/trait fatigue at baseline, level of physical activity at baseline). Moreover,
to control for confounding/mediating factors, sport scientists have to assess several psycho-
logical variables: boredom felt during the fatiguing and the control tasks, effort perception
during the physical exercise, motivation to perform the physical exercise before performing
it. All these methodological precautions are necessary to answer further questions related to
mental fatigue.

Two research questions appear to be a priority in the coming years. (1) Which brain mech-
anism mediates the mental fatigue phenomenon? (2) Is brain endurance training (BET)
a reliable training method to increase resistance/tolerance to mental fatigue? Concerning
the first question, the hypothesis of an accumulation of brain metabolites in specific brain
regions (e.g., anterior cingulate cortex, dorsolateral prefrontal cortex, nucleus accumbens),
which would be byproducts of effortful control and markers of mental fatigue, is really heuris-
tic. Three candidates were proposed: adenosine (Pageaux et al., 2014; André et al., 2019),
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beta-amyloid proteins (Holroyd, 2024), glutamate (Pessiglione et al., 2025). Concerning the
second question, Marcora et al. (2015) showed that it is possible to improve endurance
performance and increase resistance to mental fatigue with BET. Determining the charac-
teristics of the most effective training programs and the mechanisms mediating these gains
in psychological endurance is really interesting for fundamental as well as applied research.
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