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INSEPIN SHORT

1 / 3 of the athletes selected to the last Olympics
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INSEP RESEARCHLAB

Terre de Championd

AIM: to develop and to transfer knowledge with

practical applications for sport performance




RESEARCHROGRAM

Laboratory Sport, Expertise and Performance OEA 7370

Understanding and optimization
of elite sport performance

" Theme 1 : Stress

" Theme 2 : Recovery

" Theme 3 : Movement
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INSEF THEMEL - STRESS

Concurrent training, from cell to performance
Claire Thomas-Junius

> To determine and analyze the effects of competition
and training sessions on physiological responses

Macroscopic level

— = Oxygen uptake kinetics,
- respiratory capacities...

-HR/RQ. ...

. -pH

- [La]/[H']

-H* + HCO, = CO, + H,0

- pH
- Sarcolemmal transporters

- Mitochondrial respiration
- Buffer capacity

- Oxidative stress

Microscopic level




THEMEL - STRESS

¥ Conditions of performance project

for Olympic and Paralympic athletes
Fabrice Burlot and Helene Joncheray

> Elite athletes Olifestyle

What preparation? How to organize and prepare
(physical, mental, nutrition, recovery, etc.) to
perform?

Research Article

The life of high-level athletes:
The challenge of high
performance against the
time constraint

Nutritional habits & performance: « knowing
and engaging» or « knowing and resisting » o s vt

Rémi Richard

against the advises from the nutritional mission.

Helene Joncheray
Paris Descartes University - Sorbonne Paris

Injuries & performance: The conditions of
Injury occurrence in the medical system. .




INSE THEMEL - STRESS

Individual and collective stress

management
Julie Doron, Chloé Leprince

> Perceived control

> Stress, coping and sport performance

> Threat appraisal

> Challenge appraisal

> Problem-focused coping
> Emotion-focused coping
> Positive affects

> Negative affects
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THEMEZ - RECOVERY

Impact of sleep environment on

performance
Mathieu Nédélec, Anis Aloulou

> Assessingthe influence of night
exercise -induced fatigue on sleep

> Implementing sleep hygiene strategies (mattress)

B> Actigraphic
- sleep assessment
_ Groupe

Sleep diary
Polysomnography Cofe]
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INSE THEME3 & MOVEMENT

Terre Ae C [244°

Conscious and inconscious visual perception
Impact of motor expertise or injury
Claire Calmels

> Sport injury prevention, rehabilitation and
optimization of sport movements via the use of motor
simulation

Priming,
Interview



THEME3 0 MOVEMENT

¥ Conception of a biomechanical scan
Daniel Dinu

UNIVERSITE DE
EJ SHERBROOKE
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INSEP

Terre de Champion

PHYSICAIDEMANDQUANTIFICATION

Physical

demand

’ Training load adaptation to competitive load

Reilly et al. 2000, Vaeyenset al., 2009

' Talent identification

Banister et al. 1975, Foster et al. 1998, Impellizzeri et al. 2004, Halsonet al. 2014

Numerous studies in team sports

Buchheit, 2009 : Cunnife, 2009 ;: Weston, 2011 : Waldron 2011 :
Povoas 2012 ; McLellan, 2011 ; Gray, 2010



CURRENTMETHODS

Heart rate monitoring
Buchheit et al., 2009 ; Coutts et al., 2009

Video analysis
Greenetal., 1976 ; Dawson et al., 2004

Global Positioning System (GPS)
LQ’_,/ Augheyet al., 2001 ; Dellaserra et al. 2014

Q

Q), Numerous tools allow to analyze the
7 physical demands



TRACKINGVIETHODS

Heart rate monitoring
Buchheit et al., 2009 ; Coutts et al., 2009

Video analysis
Greenetal., 1976 ; Dawson et al., 2004

Global Positioning System (GPS)
LQ’_,/ Augheyet al., 2001 ; Dellaserra et al. 2014

O

Accelerometry
McCullom et Peters 1924 ; Walter 1996




PLAYERLOAD

2 2
(ayl — ay—l) + (Ay1 — Ay—1) + (az1 — az—l)z

Player Load = \/ 100

ANTERO
POSTERIOR MEDIOLATERAL VERTICAL

Montgomery et al. 2010; Boyd et al. 2011



INSE

Terre Ae Champion]

BACKGROUND

Parametefcontext

Boyd et al
Gallo et al.
Gastiret al.
Coackt al.

Casamichana et .

Castellano et al.
Scott et al.
Terje et al

Chandler et al.

Gabbett et.al
Jones et al.

Montgomery et al.

Wundersitz et al.

2011
2013
2014
2015

2012
2013
2015

2014

2012
2015

2010

2013
2014
2015

AustraliaRootball
Australien

Reproducibility
PlayeriLoad

Football / Soccer Player_oad

Netball Trainingcompetition

Playen_oad
Rugby Player_oad
Basketball Trainingcompetition

Player_oad

Validitpeakaccel/'sPFF
Validitpinimax¥ealkaccelvsvideanalysis
ValidityMinimax¥or contact

Walking / running / junr
/ cutting manoeuvers



7 To assess theconcurrent validity of the player load
parameter measured from accelerometers
(vs. a reference force plates method)

7 To estimate the effect of the intensity

7 To optimize the computation methods



INSEF METHODS

Terre At A_a_mg n{

. age: 29.5 N7.9y

21 participants

;%5% height: 179.2 N4.8 cm

@ mass : 76.0 N5.6 kg

Upper back
(classicald | ocati on
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METHODS

6.6 m force plates system ( Kistler ) (standard method )

k
General
displacements

j’

Running
accelerations

R

Handball spec. 1 vs 1

Low and maximal intensity



INTENSITYEFFECT

General displacements
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INTENSITYEFFECT

Running
accelerations
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Difference (ACC-PFF)

INTENSITYEFFECT

Handball spec. 1 vs 1
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PLAYERLOAD CALCULATIONMETHOD

Optimized processing : equation / filters

L 2




Difference (ACC -PFF)

Classical calculation
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OPTIMIZATION

Classical calculation Optimization
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OPTIMIZATION

Classical calculation Optimization
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Classical calculation
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APPLICATIONS

6 MATCHES




AUTOMATICPROCESSING

QUANTIFICATION DE LA CHARGE
EN SITUATION SPORTIVE SPECIFIQUE

chaque zone

nétre Minimax (Cataput, Victaria, Aust

ité de I'exercice en fonction du type d'action

ralie), métrokogie validée par Boyd et al. (2011) - Vidéo HD.
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