
Sport, stress et performance
Le psychique



L’ 
est le plus grand obstacle 

à la bonne exécution 
de toute action physique 

Bruce Lee (1975)
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Le stress



Principales manifestations du stress

Appareil digestif
Maux de ventre, troubles  du transit 

Appareil cardio-
vasculaire Palpitations , Tachycardie, Hypertension artérielle

Appareil respiratoire
Oppression, Tachypnée

Appareil neuro 
psychique

Anxiété
Défaut d’attention, Sentiment de mal être

Appareil urinaire
Troubles mictionnels

Appareil locomoteur « Jambes en coton » ou Contracture,
Douleur articulaire et musculaire



Préfrontal

Limbique



Le Flow



Le flow est une sorte d'anomalie de l'attention 
(Bruya, 2010) : les demandes accrues sont 
paradoxalement satisfaites sans effort 
apparent (Csikszentmihalyi, 1975), et les athlètes 
signalent une concentration-laser face aux 
distractions (Jackson et Csikszentmihalyi, 1999). 

Le flow est souvent lié aux performances
maximales (Jackson et al., 2001; Koehn et Morris, 
2012) ainsi qu’à un plaisir accru (Privette, 1983). 



Le Flow



L’attention lors du flow est plus externe, 
moins consciente de soi, moins sujette aux 
distractions et davantage orientée vers les 
tâches, ce qui entraîne une amélioration des 
performances.



individuals have increased availability of dopamine D2 receptors in the striatum,
which is functionally related to selective attention (Nieoullon, 2002). Gyurkovics
et al. (2016) have identified flow proneness to be related to a D2 receptor coding
gene and suggest that the relationship between dopamine and flow may be through
reduced impulsivity and more effective response inhibition.

Reduced dopamine action is associated with impulsive behavior (Dalley and
Roiser, 2012) evidenced by its therapeutic effects on impulsivity in ADHD
(Kollins and March, 2007), so individuals with enhanced D2 availability are predis-
posed to the behavioral control and monitoring benefits of dopamine. The findings
related to dopamine fit with our wider discussion of attentional control, which re-
quires response inhibition and impulse control (Miyake et al., 2000), which are mod-
ulated by dopamine action (Dalley and Roiser, 2012; Nieoullon, 2002). These
findings also have important implications for individual differences in flow and
the “autotelic personality” (Csikszentmihalyi, 1975), which may therefore have a bi-
ological basis.

The findings discussed here point strongly to an important role for higher-order
attention control mechanisms during flow, although this is perhaps not the dominant
approach within the flow literature (Dietrich, 2006; Jackson, 1996; Swann et al.,
2016). Effective control of attention is established as crucial for optimal sporting per-
formance. For example, optimal attention control, as indexed by the quiet eye
(Vickers, 1996; see Chapter ??), provides significant inter- and intraindividual per-
formance benefits (see metaanalysis by Lebeau et al., 2016). The quiet eye is a final
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FIG. 2

The ventral network (blue), responsible for reorienting attention to salient stimuli, projects
from the temporoparietal junction (TPJ) toward inferior frontal gyrus (IFG) and middle
frontal gyrus (MFG). The dorsal network (orange), responsible for top-down voluntary
allocation of attention, projects from the superior parietal lobe (SPL) toward the frontal eye
fields (FEF). The MD system includes overlapping frontoparietal areas, from the SPL to
the premotor cortex and inferior frontal sulcus (IFS).

Figure reproduced from Aboitiz, F., Ossandón, T., Zamorano, F., Palma, B., Carrasco, X., 2014. Irrelevant

stimulus processing in ADHD: catecholamine dynamics and attentional networks. Front. Psychol. 5, 183.
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the self-related triggers and their negative consequences. The reduced activity of the
DMN also points to a reduction in internal focus, in favor of focusing externally, on
the goal (Nideffer, 1976). Wulf (2013) reports how external focus has been shown to
enhance effective and efficient movement, something that is often described in flow,
but is yet to be measured empirically. Training target related, external focus is there-
fore a potential route for enhancing flow (e.g., Moore et al., 2012). As such, a reduc-
tion in activity of self-referential neural structures and the DMN may be highly
beneficial for sporting performance, as well as underlying key features of the flow
experience.

2.5 ATTENTION SUMMARY
We have considered four issues related to attention: attention control, mental effort,
automaticity, and self-awareness that have implications for understanding the expe-
rience and maintenance of flow. While there are certainly tensions, for example be-
tween automaticity and mental effort, all these features seem important in providing
a full picture of the flow state. A combination of efficient attention and automated
action control would seem to account for many of the features identified by
Csikszentmihalyi (1990) as well as providing benefits for sporting performance.
Based on flow reports we might expect attention during flow to be more external,
less self-conscious, less prone to distraction and more task directed, thus leading
to improved performance (see Fig. 1). Further empirical testing is needed in order
to understand the extent of these attentional benefits.
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FIG. 4

Medial areas of the default mode network. Medial prefrontal cortex (mPFC), posterior
cingulate cortex (PCC), and precuneus (PC) are active when the individual is engaged inmind
wandering and thoughts about the self. The DMN also includes lateral parietal and medial
temporal areas.

Figure reproduced from Aboitiz, F., Ossandón, T., Zamorano, F., Palma, B., Carrasco, X., 2014. Irrelevant

stimulus processing in ADHD: catecholamine dynamics and attentional networks. Front. Psychol. 5, 183.
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Cerveau mode par défaut
Ego, pensées disruptives



Cortex cingulaire antérieur

The research discussed demonstrates that attentional effort is required during
flow in order to meet the demands of a challenging task, which fits with our preced-
ing consideration of top-down attention. It has been illustrated that while these pro-
cesses can be highly effortful, during flow this is not necessarily the case, as when
goals direct attention there is little psychological cost (Schmeichel and Baumeister,
2010) and goal-directed control may be maintained with little effort (Land, 2006).
Optimal attentional control during flow is perhaps more dependent upon the absence
of stimulus-driven disruption and monitoring processes, than of effortful top-down
control. Subsequent reductions in cognitive control may be beneficial for sporting
performance through avoidance of deliberative control of implicit processes which
can lead to reinvestment and disrupted performance (Masters, 1992; Masters and
Maxwell, 2008). Feelings of ease may further contribute to performance through pro-
moting confidence and positive emotions. While potential explanations have been
outlined here, this paradoxical aspect of attentional effort during flow requires fur-
ther consideration and should be considered a significant challenge for attention re-
searchers (Bruya, 2010).

2.4 SELF-AWARENESS
While there appears to be an increased deployment of attentional resources during
flow, they appear to be largely directed away from the self (Csikszentmihalyi,
1975, 1990). When fully absorbed in a flow inducing activity, attention is directed
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dlPFC
Response selection

IFG
Response inhibition

rACC
Monitoring
external cues

mPFC
Self-referential
processing

FIG. 3

Key prefrontal areas and some of their functions. The ACC may contribute to perceptions
of effort during flow, while imaging has suggested reduced mPFC activity (Ulrich et al.,
2016) but increased activity within IFG (Ulrich et al., 2014) and dlPFC (Yoshida et al., 2014).

Reprinted by permission from Macmillan Publishers Ltd.: Nature Reviews. Neuroscience

(Amodio***, 2014), copyright (2014) www.nature.com.
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Le Flow: comment y arriver?

–Relâchement corporel
– Les Ressources et les Automatismes au niveau 

maximal et en phase avec les  demandes, 
permettant d’être dans l’Eustress

–Respiration = Présent automatisé
– Lâcher prise 

• Pas de jugement = pas de passé
• Pas d’attente = pas d’envie = pas de futur

–Concentration vers l’Extérieur
• Développement de la Concentration = méditation



Le Flow: comment sait-on si on est 
dans la zone?

• Sensation de contrôle
• Disparition de l’égo
• Fusion avec « l’objet » = distance entre le 

joueur et la balle s’abolit
• Distorsion temporelle = présent élargi
• Autotélisme : circuit dopaminergique



La nutrition
Sport, stress et performance



Les balances 
nutritionnelles



Balance Dopamine Tryptophane



Balance Dopamine Tryptophane



Balance 
Dopamine 

Tryptophane
énergétique



Balance énergétique 



Balance vitaminiques

Vitamine D



Balance éléments traces

Magnésium



8. VEGETARIAN ATHLETES100

3. SPORTS NUTRITION

will be metabolized for energy when energy intake is insufficient. This is especially detrimental when essential 
amino acids are metabolized with inadequate intake. However, well-planned vegetarian diets can meet the increased 
energy needs of athletes. Inclusion of a wide variety of food choices, consuming frequent meals, and consuming 
energy-dense food items (such as nuts, seeds, and oils) may help increasing energy intake for vegetarian athletes 
[3]. Vegetarian athletes need to routinely monitor their weight to ensure that they are consuming adequate energy.

Macronutrients
Protein and Essential Amino Acids

Protein is an essential macronutrient required for muscle synthesis and recovery. The Recommended Dietary 
Allowance (RDA) for protein intake is 0.8 g/kg/day for adults older than 18 years. Generally, athletes, even vegetar-
ian athletes, tend to consume more proteins than the RDA [9,10]. However, some plant protein sources are of poor 
quality and low digestibility, such as cereals. Vegetarian athletes consuming vegan diets or poorly planned meals 
may not be consuming enough proteins or certain essential amino acids, i.e., lysine, threonine, tryptophan, or sulfur-
containing amino acids [10,11]. Thus even with an adequate total protein intake, vegetarian athletes may not meet 
their essential amino acid needs [10]. This could lead to suboptimal health, as well as inferior performance. The RDA 
of 0.8 g/kg/day for protein applies equally to healthy vegetarians and omnivores, provided the vegetarians consume 
a variety of complementary plant proteins over the course of the day [1,12].

The Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine posi-
tion recommends higher protein intakes for athletes, at 1.2–2.0 g/kg/day [13]. Soy and legume products included 
in vegetarian diets can help provide essential amino acids, which other plant protein sources may be lacking. Other 
good sources of plant proteins include beans, legumes, peas, nuts, and seeds. Protein or amino acid supplementation 
is not necessary, provided that adequate energy intake and a variety of plant protein sources are consumed when 
planning vegetarian diet for athletes. Adequate energy intake, especially from carbohydrate, can spare amino acids 
from energy production versus protein synthesis [14].

TABLE 8.1 Potential Risk of Nutrient Inadequacies and Impact Related to Performances for Vegetarian Athletes

Nutrients
Nutrient Functions Related  
to Performance

Impact Related to Performance 
when Inadequate Primary Food Sources

Suggested 
Readings

Proteins and 
essential amino 
acids

Maintenance; repair; and synthesis of 
skeletal muscle

Reduced muscle mass Soy products, beans and 
legumes, eggs, and tofu

[68]

Essential fatty 
acids (n-3 fatty 
acids)

Attenuate tissue inflammatory process and 
oxidative stress

Muscle fatigue; pain; and 
swelling as a result of 
inflammation

Fish, eggs, canola oil, 
flaxseed, nuts, and soybeans

[69]

Iron Oxygen carrying capacity; energy 
production; and synthesis of hemoglobin 
and myoglobin

Impaired muscle function and 
limited work capacity; lowered 
oxygen uptake; lactate buildup; 
and muscle fatigue

Fortified foods, legumes, 
dried beans, soy foods, nuts, 
dried fruits and green leafy 
vegetables

[70–73]

Zinc Growth, building, and repair of muscle 
tissue; energy production; and immune 
status

Decreases in cardiorespiratory 
function; muscle strength; and 
endurance

Legumes, whole grains, 
cereals, nuts and seeds, soy 
and dairy products

[74,75]

Vitamin B12 Proper nervous system function; 
homocysteine metabolism; production of red 
blood cells; protein synthesis; tissue repair; 
and maintenance

Anemia; reduced endurance 
and aerobic performance; and 
neurological symptoms

Dairy products, eggs, fortified 
foods and beverages

[76]

Vitamin D Calcium metabolism; bone health; 
development and homeostasis of the 
nervous system; and skeletal muscle and 
cardiovascular fitness

Lower muscle strength, muscle 
mass; inflammatory disease; 
and increased incidence of bone 
fracture

Dairy products, eggs, fortified 
foods and beverages

[67,77,78]

Calcium Growth, maintenance, and repair of bone 
tissue; maintenance of blood calcium 
concentration; regulation of muscle 
contraction; normal blood clotting; and nerve 
transmission

Increased risk of low bone 
mineral density and stress 
fractures and menstrual 
dysfunction among female 
athletes

Dairy products, calcium-
fortified tofu, calcium-fortified 
foods and beverages

[34,67]



Balance acido-basique



Equilibre acide-base : qu’est-ce que 
l’indice PRAL?



Balance Oméga 6 Oméga 3



BIOLOGIE Nutritionnelle



Balance oxydo-réduction



Balance oxydo-réduction
L'ORAC (acronyme pour "Oxygen Radical Absorbance Capacity" signifiant capacité 
d'absorption des radicaux oxygénés)

http://fr.wikipedia.org/wiki/ORAC_(indice)
http://fr.wikipedia.org/wiki/Acronyme
http://fr.wikipedia.org/wiki/Radicaux_oxyg%C3%A9n%C3%A9s


Balance perméabilité 
hyperperméabilité





• Glutamine 
• Probiotiques
• Colostrum bovin



L’hydratation
Sport, stress et performance



Merci


