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Dear Delegate,

On behalf of the members of the Organizing and Scientific Committees, it is our pleasure to wel-
come you to the 19th International ACAPS Conference. Welcome to Montpellier! By attending
this meeting, you join scientists, clinicians, students, trainers, .., around France and other 14
countries around the world who share the fieds of Physical Activity, Sport, Human Movement.
Our meeting strives for a cross-fertilized multidisciplinary view, advancing deep knowledge on
Movement, Physical activity and Sport. The theme of this meeting, Digital for Physical Activ-
ity and Sport should be the coming together of knowledge from different academic disciplines.
The scientic program committee members have organized world-class plenary lectures in some
topic areas with renowed speakers. The guest speakers will address, from an interdisciplinary
perspective, current and promising research topics linking physical activity and the vast field of
digital technology, which is now all-over in our dailylife. In addition to these invited lectures, we
received plenty of abstracts. We accepted 10 symposia involving 51 talks, 240 oral presentations
and 140 poster presentations. The organizers are grateful to the authors for their enthusiasm
and to the reviewers for their work and time given to evaluate the volunteered submissions.
Because of the overwhelming amount of investigator proposed content, we have set 5 parallel
sessions and one symposium at times so that we could include as many of the excellent commu-
nication proposals as possible. The program for this 19th edition displays several varied themes
among the sessions to satisfy all delegate. Poster presentation have been organized in 3 sessions,
distributing the 140 posters by large topic area. Posters will be available for viewing during
coffe breaks and lunches. Finally, we are grateful for the industry support of this meeting. The
topic of this meeting requires close interaction with companies, as new technologies and digital
tools are constantly emerging and being modified, often with the input of scientists, engineers
and clinicians. The exhibitions should provide you with up-to-date information on the latest
basic research and clinical/sport equipment. The exhibits will be avalaible during the sessions,
lunches and breaks. In addition to a very rich scientific program, two evenings are proposed
aiming to open our gathering to the socio-economic world (networking evening, bringing to-
gether academic and entrepreneurship players) and the general public (conference / debate on
the promotion of soft mobility on a daily basis). We also want these few days spent together to
be an opportunity for you to discover Montpellier. So, please discuss, learn, debate, practice,
ask questions and have fun.

Kind regards,

Conference Co-Organizers
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Wednesday, October 27th 2021

Plenary session 1

Big Data Mining and Complexity:
Addressing the digital challenges of human
movement, physical activities, and sport

Brian Castellani, PhD, FAcSS
Professor Director of the Durham Research Methods Centre and Co-Director of the Wolfson
Research Institute of Health and Wellbeing at Durham University (UK). Adjunct Professor of
Psychiatry (Northeastern Ohio Medical University), Editor of the Routledge Complexity in
Social Science series, CO-I for the Centre for the Evaluation of Complexity Across the Nexus,
and a Fellow of the National Academy of Social Sciences.
email: brian.c.castellani@durham.ac.uk

From wearable sensors and physical activity apps to the datafication of sport and the vast
information collected on human movement by research clinics, healthcare organisations and em-
ployers, we live in a digital world of big data. How these data are collected, stored, analysed,
managed, and used is of significant concern — ranging from ethical and public health issues, which
we’ve seen with COVID-19, to issues of discrimination, exploitation, and social inequality. The
other concern is methodological: most professionals variously involved in human movement,
physical activities and sport are not trained in big data mining analytics — from machine in-
telligence and simulation models to search algorithms and computational modelling platforms.
There is also the issue of the digital twin, a virtual representation that serves as the real-time
digital counterpart of a physical object or process. To what extent and in what ways (or not)
are digital data valid and reliable representations of the physical world? These are the sorts
of concerns this plenary will address. For my talk, I will survey the world of big data and its
major areas of study, focusing on their potential for addressing the digital concerns of research in
human movement, physical activities, and sport. These areas include data science, digital social
science, visual complexity, e-science, and computational science. I also will highlight the wider
movement of which these areas are a part, namely the complexity sciences. Whilst certainly no
panacea, a complex systems approach is proving useful for making key advances in the analysis
of big data and its related concerns.

Key-references
1. Burrows, R., & Savage, M. (2014). After the crisis? Big Data and the methodological
challenges of empirical sociology. Big data & society, 1(1).

2. Castellani, B and R. Rajaram Big Data Mining and Complexity. Sage — Volume 11 of the
SAGE Quantitative Research Kit.

3. Castellani, B and Gerrits, L (2021). Map of the complexity sciences. Art and Science
Factory, LLC.

4. Marres, N. (2017). Digital sociology: The reinvention of social research. John Wiley &
Sons.
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41(5), 885-899.

6. Tajadura-Jimenez, A., Basia, M., Deroy, O., Fairhurst, M., Marquardt, N., & Bianchi-
Berthouze, N. (2015). As light as your footsteps: altering walking sounds to change
perceived body weight, emotional state and gait. ACM CHI 2015, 2943-2952.
doi:10.1145/2702123.2702374

2021 Map of the Complexity Sciences
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Plenary session 2

Exercise, Inactivity, and Circadian Rhythms
Re-setting the clock in Metabolic Disease

Juleen R. Zierath
Department of Molecular Medicine and Surgery, Integrative Physiology, Karolinska Institutet,

Stockholm, Sweden

Department of Physiology and Pharmacology, Integrative Physiology, Karolinska Institutet,
Stockholm, Sweden

Novo Nordisk Foundation Center for Basic Metabolic Research, University of Copenhagen,

Copenhagen, Denmark
email: juleen.zierath@ki.se

Type 2 diabetes is a life-threatening metabolic disease reaching epidemic proportions, with
disease risk scaling linearly due to obesity and inactivity. Disturbed circadian rhythms can
cause metabolic dysfunction, highlighting a role of this circuit in type 2 diabetes pathogenesis.
Nevertheless, mechanisms underlying disrupted circadian rhythmicity of the intrinsic molecular-
clock in type 2 diabetes are unknown. In this lecture, I will cover some of my latest work related
to mechanisms by which the timing of food intake or exercise (energetic stressors) interact
with peripheral clocks to control metabolic homeostasis. My overarching hypothesis is that
synchronizing energetic stressors such as diet and exercise to the molecular circadian clock may
maximize the health promoting benefits on glucose and energy metabolism. The goal of my
current work is to elucidate the mechanisms by which physiological processes are modulated
by the clock machinery in a diurnal manner including, glucose control, systemic metabolism,
and mitochondrial respiration, and how dysregulation of these processes contribute to type 2
diabetes. Molecular mechanisms underpinning the link between peripheral circadian clocks,
energy-sensing pathways, and the control of glucose homeostasis may one day form the basis of
a new class of therapies to prevent insulin resistance.
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Plenary session 3

Affective technology and opportunities in selfdirected
ubiquitous physical rehabilitation

Nadia Berthouze
Professor of Affective Interaction and Computing, UCL Interaction Centre, Div of Psychology
& Lang Sciences, Faculty of Brain Sciences, London
email: nadia.berthouzeQucl.ac.uk

With the emergence of full-body sensing technology and advances in artificial intelligence
come new opportunities to support people’s affective experiences and needs during self-directed
ubiquitous physical rehabilitation. In my talk, I will present our work on technology for chronic
pain management and discuss how such technology could lead to more effective physical re-
habilitation by integrating it in everyday activities and support people at both physical and
affective levels. In particular, I will present how technology can be embedded with the abil-
ity to perceive people affective states through their body movement. I will also discuss how
this sensing technology enables us to go beyond simply measuring one’s behaviour by exploiting
embodied bottom-up mechanisms that enhance the perception of one’s body and its capabilities.

Key-references

1. Wang, C., Gao, Y., Mathur, A., Williams, A., Lane, N. D., & Bianchi-Berthouze, N.
(2021). Leveraging Activity Recognition to Enable Protective Behavior Detection in Con-
tinuous Data. Proceedings of the ACM on Interactive, Mobile, Wearable and Ubiquitous
Technologies (IMWUT). doi:10.1145/3463508

2. Singh, A., Piana, S., Pollarolo, D., Volpe, G., Varni, G., Tajadura-Jimenez, A., . .
Bianchi- Berthouze, N. (2016). Go—w1th the-flow: Tracking, Analysis and Somﬁcatlon of
Movement and Breathing to Build Confidence in Activity Despite Chronic Pain. Human-
Computer Interaction, 31 (3-4), 335-383. doi:10.1080,/07370024.2015.1085310

3. Tajadura-Jimenez, A., Cohen, H., & Bianchi-Berthouze, N. L. (2017). Bodily Sensory
Inputs and Anomalous Bodily Experiences in Complex Regional Pain Syndrome: Evalua-

tion of the Potential Effects of Sound Feedback. Frontiers in Human Neuroscience, 1-16.
doi:10.3389/fnhum.2017.00379

4. Tajadura-Jimenez, A., Basia, M., Deroy, O., Fairhurst, M., Marquardt, N., & Bianchi-
Berthouze, N. (2015). As light as your footsteps: altering walking sounds to change
perceived body weight, emotional state and gait. ACM CHI 2015, 2943-2952.
doi:10.1145/2702123.2702374
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Plenary session 4

Identifying and Quantifying Movement Signatures

Krasitmira Tsaneva-Atanasova
Professor of Mathematics for Healthcare, College of Engineering, Mathematics and Physical
Sciences Living Systems Institute, University of Exeter, Stocker Road, Exeter, UK
email: k.tsaneva-atanasova@exeter.ac.uk

Human movement has been studied for decades, and dynamic laws of motion that are common
to all humans have been derived. Yet, every individual moves differently from everyone else
(faster/slower, harder/smoother, etc.). We propose a measure of such variability, namely an
individual motor signature (IMS) able to capture the subtle differences in the way each of us
moves. We show that the IMS of a person is time-invariant and that it significantly differs from
those of other individuals [1]. We then used IMS to measure objectively the level of the person’s
motor deficits, relative to their normal counterparts in several case studies. In an effort to es-
tablish reliable indicators of schizophrenia we developed a method that could detect deficits in
movement and social interactions, both characteristics of the disorder. We asked people to per-
form movements alone, and to mirror the movements of a computer avatar or a humanoid robot.
Using statistical learning we were able to distinguish people with schizophrenia from healthy
participants with accuracy and specificity slightly better than clinical interviews and comparable
to tests based on much more expensive neuroimaging methods [2]. Children with developmental
coordination disorder (DCD) struggle with the acquisition of coordinated motor skills. We as-
sessed how individual coordination solutions might emerge following an intervention that trained
accurate gaze control in a throw and catch task. Kinematic data were collected from six upper
body sensors from twenty-one children with DCD, using a 3D motion analysis system, before
and after a 4-week training intervention. The gaze trained group revealed significantly higher
total coordination following training than a technique-trained control group. Additionally, the
gaze trained group revealed individual coordination patterns for successful catch attempts that
were different from all the coordination patterns before training, whereas the control group did
not [3]. Finally, I will present some unpublished results related to movement ‘signatures’ of the
eye, arms, and hands which might underpin DCD.

Key-references

1. Stowinski P, Zhai C, Alderisio F, Salesse R, Gueugnon M, Marin L, Bardy BG, di Bernardo
M, Tsaneva-Atanasova K. (2016) Dynamic similarity promotes interpersonal coordination
in joint action, Journal of The Royal Society Interface, volume 13, no. 116

2. Stowinski, P., Alderisio, F., Zhai, C., Shen, Y., Tino, P., Bortolon, C., ... & Tsaneva-
Atanasova, K. (2017). Unravelling socio-motor biomarkers in schizophrenia. npj Schizophre-
nia, 3(1), 1-10.

3. Stowinski P, Baldemir H, Wood G, Alizadehkhaiyat O, Coyles G, Vine S, Williams G,
Tsaneva-Atanasova K, Wilson M. (2019) Gaze training supports self-organization of move-
ment coordination in children with developmental coordination disorder, Scientific Re-
ports, volume 9, no. 1, pages 1712-171
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Plenary session 5

Taking the exercise lab to the real world: What can
we learn from big data in endurance sports?

Thorsten Emig
Research Professor of Physics Université Paris-Saclay
email: thorsten.emig@universite-paris-saclay.fr

Laboratory performance tests provide the gold standard for running performance but often do
not reflect real world conditions.

In our latest work, we use a large dataset obtained from
wearable exercise trackers to inform a validated model for running performance, and obtain a

better understanding of the complex interplay between training and performance. The data set
contains running activities of ~ 14,000 individuals, ~ 1.6 million exercise sessions containing
duration and distance, and a total collaborative distance of ~ 20 million km ran. The inclusion
of endurance as a model parameter offers novel insights into performance: a highly accurate race
time prediction and the identification of key parameters such as the lactate threshold, commonly
used in exercise physiology. Correlations between performance indices and training volume and
intensity are quantified, pointing to an optimal training. Our findings hint at new methods to

quantify and predict athletic performance under real-world conditions, detection of doping, and
the assessment of new running shoe technologies.

Key-references

1. T. Emig, J. Peltonen, Human running performance from real-world big data, Nature Com-
munications 11, 4936 (2020)

2. M. Mulligan, G. Adam, T. Emig, A Minimal Power Model for Human Running Perfor-
mance, PLoS ONE 13(11): e0206645 (2018)
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From data collection to rapid feedback on
the pitch
A hands-on demonstration based on a
multidisciplinary project on resilience in
sports

Rens Meerhoff * !, Ruud Den Hartigh * T 2

! Leiden Institute of Advanced Computer Science [Leiden] — Netherlands
2 Department of Psychology, University of Groningen — Netherlands

Introduction

The world of sports has witnessed an incredible progress in the technologies and data science
techniques that can be employed. In this workshop, we will demonstrate how these technologies
can be used to aid the data-driven guidance of athletes, based on our funded multidisciplinary
project on resilience in sports (project-ris.nl/english).

Resilient athletes

Athletes encounter all kinds of stressors, which can be physiological (e.g., high training load)
as well as psychological (e.g., losing a match). To deal with such stressors, athletes must be re-
silient. When an athlete’s resilience is reduced, it is pertinent to take effective measures on time
(e.g., adjusting training schedule). In our approach, we use multi-modal data and knowledge
from the field of psychology, human movement science, and data science to model the individual
physiological and psychological processes. The model is employed to detect periods in which
the athletes are at risk to loose resilience. These insights are shared with the coaches and other
staff members who can take appropriate action.

In our project, we collaborate with different professional (Eredivisie) football clubs in The
Netherlands. We developed a web-app in which different parts of our pipeline (from data
collection to concrete feedback) come together. More specifically, the app is used to collect
questionnaire data about stressors (such as setbacks and subjective physiological load), and
psychological states (such as confidence and motivation). The second step is to provide on-the-
spot analyses and insights. Our app contains a set of tools that provide immediate descriptive
visualizations of the data of the athletes. Is anyone scoring below their normal score? Is anyone
deviating from the patterns of the group?

Workshop demonstrations

In the workshop we will demonstrate our measurement infrastructure to map the physiological
and psychological processes of athletes on a daily basis, by means of sensors that players wear
on the field and our web-app. We will also show how our data scientists create algorithms within
our online data platform to make visualizations and personalized models of resilience.

Apart from demonstrating how our pipeline has come about, we will provide some hands on
experiences with working on such a pipeline. After this workshop, you will have insights into

*Speaker
TCorresponding author: j.r.den.hartigh@rug.nl
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using an advanced system focused on data-driven guidance of athletes. It is relevant for both
scientists and practitioners who aim to better understand the complex dynamics of the physio-
logical and psychological states of athletes.

* Under the aegis of: Chaire de psychologie du sport, Fondation de I’Université de Mont-
pellier

(https://fondation.edu.umontpellier.fr /programmes-dactivites/chaire-de-psychologie-du-sport)

Keywords: stressors, load and recovery, data science, personalized feedback, time series
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Measuring Emotions from Motion: a
markerless motion capture case study

Victor P. M. Brossard * !, Yvonne N. Delevoye-Turrell’ !

L Univ. Lille, CNRS, UMR 9193, SCALab-Sciences Cognitives et Sciences Affectives, F-59000 Lille,
France. — SCALAB UMR CNRS 9193 : Université de Lille — France

Introduction

Motion capture technologies are now widely implemented in movement sciences. However, they
require the use of physical markers that need to be positioned on the major joints of the par-
ticipants. The placement of these markers proves to be time-consuming. Body movements
might result in marker loss, while the methods of marker-fixation can lead to slight marker
shifts, hindering the quality of 3D measurements. Furthermore, marker-based systems limit
the use of motion capture technologies in ecological situations. Recently, with the advents of
computer vision, new marker less systems have been promoted with the promise of recording
motion capture data without the hassle of placing markers on a physical body. Participants can
move freely through space while the software automatically detects limb joints, movements and
records kinematics. In the present work, we report a validation study demonstrating the ability
to study emotional motor behaviors using a markerless 3D motion capture system.

Method

Four participants will be recruited to investigate the changes in their kinematics during an emo-
tional induction procedure. Two emotional conditions (sadness and happiness) plus a neutral
condition will be tested. Participants will be asked to walk for five meters and come back to
their starting point. Prior to walking, they will listen to a recorded scenario (e.g., ”imagine that
you have been accepted to your dream university”). In addition, they will listen to musical ex-
cerpts specifically developed to induce emotions (Vieillard et al., 2008). Video will be recorded
using 8 Miqus cameras (Qualisys AB, Goteborg, SE) sampled at 120 Hz. Theia3D software
(Kingston, Ontario) will be used to compute 3D data of major joints. In order to validate their
usability, markerless data will be ran through DeeREKt, a deep emotional classifier, to predict
the emotional state of the participant (Brossard et al., 2021).

Results

We expect the measurement accuracy of the markerless system to be sufficient in capturing
changes in posture induced by the emotions (e.g., chin and shoulder down in sadness). Further-
more, we expect DeeREKt to be able to correctly classify the emotional state of the participant
in more than 50 % of the cases.

Discussion
Although markerless technology might seem to remove all hassle of marker-based technology,
camera positioning and computing power necessary to run markerless software need to be taken
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into consideration. Once these requirements have been taken into consideration, markerless mo-
tion capture data can be used in a variety of applications.

Conclusion

The results obtained in this work offer a promising look toward the use of markerless motion
capture technology to study emotional behavior in ecological situations. In future work, data
will be gathered in natural environments implemented with sensorial nudges (odors) to test the
usability of markerless motion capture technology in creating interactive environments to offer
citizens with the pleasure of physical activity.

Keywords: emotions, markerless, motion, capture, deep, learning
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Introduction

To be able to communicate with an underwater robotic system intuitively, we propose to develop
a solution based on visual gesture recognition. This work introduces a new robust data-driven
method to identify and classify divers’ gestures. Whereas most of the work in the literature
track fingers independently [1][2][3], this work relies only on the arm and forearm motion with
regards to the trunk. The aim is to show that the proposed classification is robust enough to be
transferable from airborne to underwater recordings which makes it easy to train and easy to use.

Methods

First, A motion capture system is used to track 7 standard diver gestures in air (stabilize, down,
up, cold, regroup, ok, not well). 5 subjects (2 males, 3 females) were required to perform the 7
divers’ gestures with 5 repetitions. 11 optical markers were placed on points of interest on test
subjects (forehead, chin, shoulder, elbow, hand, pelvis). The same experiment is then repeated
underwater in an indoor 3x3x8m pool with an underwater 3D motion capture. To classify the
different gestures, we will be comparing two different classification techniques: SVM and LSTM.
Support Vector Machine (SVM) is a standard Machine Learning technique. Long Short-Term
Memory (LSTM) is a neural network architecture that takes temporality into account. The
architecture we used is similar to [4]. It consists of 2 layers of bilinear LSTM with a dropout
layer between them. A dense layer is added to obtain the class of the gesture. In both cases,
the data fed into the models are flexion/extension elbow angles and the angle defined by wrist,
shoulders, and hip [5]. The angle evolution will be normalized with regards to motion duration.
To evaluate the classifiers, they will be trained 10 times with 90% of the data and tested on the
remaining 10%. Then the most efficient classifier will be kept and tested on underwater.

Expected Results

We expect that the classifiers will identify airbone gesture across the subjects and that the
LSTM will be complementary to the standard SVM method and we expect to even reach better
classification by fusing them. It can be done using ensemble learning which, consists of training
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multiple models on the same data with some sort of statistical method (weighted average for
example) to obtain a general classifier. We also expect that the proposed classification is robust
enough to be transferable from airborne to underwater recording with high identification rate.

Perspectives

A next step is to transfer the proposed framework to standard light RGB cameras [6]. Then the
same gestures will be acquired, in an underwater environment, at different depth levels and en-
vironmental conditions related to known stress levels (water turbidity, temperature, lake/sea).
This would allow us to extend the transferability of the methods, as well as to quantify the
difference in the performed gestures between the different environments, and to deduce qualita-
tive and quantitative criteria from such an assessment. For instance, this allows estimating the
variation of the speed of the gesture, as well as it is quality.
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Analyzing how we walk in our home can provide valuable information about locomotor efficiency
and general well-being. Through the shape of our trajectories, basic walking metrics such as
distance, time, and speed, and space occupancy characteristics, human locomotor behaviours
at home, and the way they convey markers of wellness, can be investigated. The objective of
this study was to detect, reconstruct and identify locomotor trajectories during walking at home
with a capacitive sensing device, the SensFloor, recently installed in an apartment located in the
centre of Montpellier, in the South of France. Data were collected both in controlled scenarios
- linear and curvilinear trajectories repetitively performed by three experimental participants -
and during a full day of real occupancy by one inhabitant. The algorithmic approach followed
(i) identification of static graph, spatial and temporal neighbourhood from floor activation, (ii)
data filtering, (iii) trajectory reconstruction through chains of dynamical nodes, and (iv) iden-
tification of walking metrics, such as locomotor distance, time, and velocity. Results revealed
the efficacy of the algorithm to successfully capture human trajectories inside the apartment
under different conditions, including when curvilinear trajectories are performed simultaneously
by two participants in different rooms. Applied to a full random day of occupancy by a single
inhabitant, our algorithm also revealed the existence of 47 individual locomotor trajectories,
calculated out of 129 thousand recorded floor contacts, yielding an average walking velocity pu
= 1.1 m/s with 0 = 0.3 m/s, an average walking distance ¢ = 9.4 m and an average walking
duration of u = 8.8 s. The success of our algorithm to detect locomotor trajectories now allow
the exploration of walking patterns at home and their correspondence to well-being. Acknowl-
edgments: This research has been conducted as part of the Human at home projecT (HUT)
co-financed by the European Regional Development Fund (ERDF) and the Occitanie Region.
This acknowledgment extends to the support given by Montpellier Méditerranée Métropole.
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Introduction

The aim of this study was to obtain insights into key muscular adaptations for arm pointing
in different directions. One of the main problems in motor studies remains the huge amount
of data which is generated and more importantly, our capacity to view and analyse collective
differences as the muscles undergo simultaneous modifications. Here we used a machine learning
approach to tackle this problem. The rationale was to focus on differences between muscles and
conditions by letting them freely emerge from the machine learning classification.

Method

An experiment was done with participants seated with their hand held horizontally in front of
them as a starting position. Participants then pointed their arm in different directions. Kine-
matic markers placed on the body-limbs recorded spatial displacements while surface EMG elec-
trodes recorded muscular activity from nine muscles — the deltoids (anterior, middle and poste-
rior heads), triceps brachii (long and lateral heads), biceps brachii (short head), pectoralis major
(upper head), trapezius and latissimus dorsi muscles (Gaveau et al, 2016). Machine learning was
used to obtain a multivariate understanding of the muscular adaptations in each direction. This
was done by probing which muscle combinations provided the best predictions/discrimination
when attempting to distinguish pointing at 900 (referent direction as gravity neutral) versus all
other directions (0, 30, 60, 90, 120, 150 and 180 degrees). The classification algorithm used was
linear discriminant analysis (LDA).

Results

Classification accuracies with test data was at 80% or higher. Following the classification, we
were able to access representations of the different muscles for each direction. We then sub-
tracted the muscle representations between directions to highlight muscle modifications. The
muscle combination that provided the best discrimination accuracies were the deltoid (anterior,
posterior and medial) and trapezius muscles, hence indicating that these muscles were the most
altered between pointing directions. In contrast, the biceps brachii, triceps brachii, pectoralis
major and latissimus dorsi provided poorer predictions of pointing direction hence indicating
less consistent changes as a function of pointing direction.

Discussion and Conclusion
Even though newer algorithms might have provided higher classification accuracies, LDA was
picked for ease of use and most of all, for simpler identification of the features which permitted
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classification. An examination of the representations created by the ML algorithm allowed for
an identification of the muscle combinations which are most altered by pointing direction. This
may represent a fruitful complementary method to classical statistics and ensemble techniques
like principal component analysis that focus on correlations rather than differences between mo-
tor control variables. Future studies will involve the investigation of how similar principles of
feature selection could be applied to classification algorithms which are more efficient.
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Gaveau J et al (2016) Direction-dependant arm kinematics reveal optimal integration of gravity
cues. eLife 5:e16394.
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Introduction

More than sports, weightlifting and powerlifting are widely used in resistance training for sport
performance. As they both consist of lifting additional weights they must be well executed to
avoid injuries and enhance fitness and performance.

To date, pieces of advice from experienced or graduated or self - proclaimed coaches, swarm in
gyms and on the web, but very little or none of these tips are based on scientific knowledge. The
same technical instructions are often given to men and women with different anthropometry and
training history. As they are not individualized, these instructions could be at best suboptimal
for most athletes, not enabling them to express their full potential and, at worst, dangerous and
causing injuries.

The central objective of our project is the development of an optimised personalized virtual
human model. The goal is the optimization of performance with an assessment of injury risks
at the limits of performance.

Methods

On the one hand, a virtual mechanical/skeleton model of an athlete squatting was numerically
designed and set in motion according to the IPF rules. Anthropometrical determinants mea-
sured by bi-planar radio (EOS) of one of the top French elite lifters were used in the model to
make it as realistic as possible. According to the literature, criteria for optimization were chosen
and implemented to measure the efficiency of the movement simulated. Artificial intelligence
was then added to optimize the motion.

On the other hand, an evaluation protocol of some key determinants was written. This was done
after an analysis of the existing tools and the ones available at the lab and easily implementable
in training. The capacity to measure in training permitted analyses on heavy loads. Which
couldn’t be safely possible in the lab as some lifters can squat up to 300kg and need a special
environment to do so.

Finally, the different movement, modelized and measured, were compared to validate some
choices on the model.

Results
Currently, it seems that the strategies used by the elite lifters are different from the model ones.
These differences mainly sit in the centre of gravity displacement along the lift.
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Discussion

These differences could be explained by the fact that no muscle was present on the model. Even
if elite athletes may not have optimal movement, the fact that the centre of gravity moved ac-
cording to the same pattern for all of them suggests that the model must be completed.

Conclusion

We conclude that our current model is not sufficient at this stage of development to analyse the
movement of the squat. It is then necessary to complete it, by adding muscles, to make it more
realistic and applicable to the training of top-level athletes.
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Introduction

The integration of video tools into their training methods by sports coaches is quintessentially
diverse (Briimmer, 2019) and loosely connected, and coaches are seldom guided in this endeav-
our by a coherent conceptualization of training (Isserte, Gaudin & Chalies, under review). This
is particularly true when it comes to performance improvement in football. This study addresses
that issue by assessing the impact on football coaches of a learning course based on a training
theory, in order to help them make an articulate and multifaceted use of video tools aimed at
improving collective performance.

Methods

This study was divided into two stages. First and foremost, four unexperienced coaches following
the ”UEFA A-grade Football Coaching” course were introduced to the use of video tools applied
to the improvement of collective performance. They were taught three main drills requiring
the use of video tools and inspired by a theory of training derived from cultural anthropology
(Chalies, Gaudin & Tribet, 2015) : (i) how to conceive an animation based on computer gen-
erated imagery in order to show explicitly to players a specific collective move they have to
perform, and what is expected from each of them, (ii) how to help players perform the move
under predetermined conditions by giving them the necessary explanations with the support
of slightly-delayed video recordings of their actions (iii) how to monitor the acquisition of the
collective move in real-time match conditions thanks to video recordings that allow coaches to
show the gaps between what was expected from the players and what they actually achieved. In
the second stage of our study, the four coaches were invited to integrate the drills they had just
been taught in their own training programs. Afterwards, we confronted them with the video
recordings of their own training sessions and asked them to comment. All the data collected
was submitted to a qualitative approach aimed at identifying the different uses football coaches
can make of video tools and similar technologies.

Results

Our analysis showed that an articulate and multifaceted use of video tools and related tech-
nologies paves the way for the conception of ”augmented” training programs aimed at the
development of collective performance.
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Discussion

The results gathered allowed us to open the debate about the importance given to video tools in
all kinds of training programs. More precisely, we now have elements to discuss how to make an
adequate use of these tools in order to upgrade training programs and conceive training sessions
that are streamlined according to the goals pursued.
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Finding effective training solutions to attenuate the alterations of behavior and cognition in the
growing number of older adults is an important challenge for Science and Society. By offer-
ing 3D computer-simulated environments to combine perceptual-motor and cognitive exercise,
Exergames are promising in this respect. However, a careful analysis of meta-analytic reviews
suggests that they failed to be more effective than conventional motor-cognitive training. We
analyzed the reasons for this situation, and we proposed new directions to design new, conceptu-
ally grounded, exergames. Consistent with the evolutionary neuroscience approach, we contend
that new solutions should better combine high level of metabolic activity with (neuro)muscular,
physical, perceptual-motor and cognitive stimulations. According to the Ecological Dynamics
rationale, we assume that new exergames should act at the agent-environment scale to allow
individuals exploring, discovering and adapting to immersive and informationally rich environ-
ments, that should include cognitively challenging tasks, while being representative of daily
living situations.
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Introduction

Falls in older adults is a major societal issue. One third of adults over the age of 65 fall at
least once each year, and half of these have repeated falls. Gait and balance disorders have
been identified in multiple studies as among the strongest fall risk factor (Ambrose et al., 2013).
Most falls occur during tasks requiring a locomotor displacement in cluttered environments and
thus, during situations that require the production of adaptive gait and when the displacement
adjustments required to deal with environmental constraints are imperfectly performed. During
the past years, new technologies have been used as a rehabilitation tool to prevent falls in el-
derly. Virtual Reality (VR) technology has been used exponentially in rehabilitation over recent
years and appears as a relevant tool in rehabilitation and motor learning in elderly (Cano Porras
et al., 2018). Our long-term ambition is to develop training program with an immersive VR
technology to train gait adaptability in order to prevent fall in elderly. Before developing our
gait training program, we must (i) check the similarity of gait adaptability behavior between
real-world and virtual environment and to (ii) ensure that older adults accept our fully immer-
sive VR technology used in our future gait training program.

Method

Young and old adults take part in the experiment (40 participants expected). Participants per-
form locomotor pointing tasks consisting of an approaching phase and a target pointing (i.e.,
place the right foot’s tip as close as possible to a target). They perform this task in three
experimental conditions: one real-world condition and two virtual conditions. For the real-
world condition, participants walk in the experimental room. For the virtual reality conditions,
participants wear the virtual reality headset HTC Vive®) and walk in two different VE. From
participants’ feet positions, several gait parameters are computed (van Andel et al., 2018). A
pointing accuracy analysis is performed to quantify the pointing performance. In the inter-trial
analyses, the inter-trial standard deviations of both the toe-target distances and the step lengths
over the target approach are computed. In the trial-by-trial analysis, an inter-step number anal-
ysis to determine the onset of regulation and the total amount of adjustments and an intra-step
number analysis to compute the amount of adjustments needed and the amount of adjustments
produced for each footfall are computed. Through the ” Technology Acceptance Model ” (Davis
& Venkatesh, 1996), the acceptance of the virtual reality headset a priori and after use are
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assessed using self-reported measures. Cybersickness and the sense of presence are also assessed
by questionnaires.

Results

Results are not yet available. We expect that participants adopt the same gait adaptability be-
havior whatever the condition (real-world and virtual) and that old adults adopt a more secure
strategy than the young. Acceptance of the virtual reality headset should be greater for the
younger a priori but it should be the same between young and old adults after use.

Discussion & Conclusion
In the case the present study allows us to ensure that gait adaptability behavior is the same

in real-world and virtual environment and that older adults accept VR technology, we could
develop our training program to prevent fall in elderly.

Keywords: Gait adaptability, virtual reality, locomotor pointing, acceptance
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Introduction

Physical (i.e., aerobic and muscular resistance exercises) and complex motor skills (i.e., in-
terlimb coordination, balance control, gait...) training have a positive impact on the aging
neuro-musculo-behavioral system, not only, on physical and motor capacities, but also brain
and cognitive functions. Therefore, it has been hypothesized that the combination of them
might lead to larger (additive or interactive) effects on cognition (1). This can be done under
three different forms of physical, motor, and cognitive combinations. First of all, through activ-
ities where a moderate level of aerobic effort is achieved while performing complex coordinated
movements, such as during Nordic Walking (2). Secondly, during circuit training where complex
motor skills are performed in dual-task situations (i.e., Thinking while Moving) (3), while main-
taining a moderate level of aerobic effort through the sequence of the different tasks. Thirdly, by
creating training situations where cognitive processes are incorporated into the motor tasks (i.e.,
Moving while Thinking) (3), still maintaining a moderate level of aerobic effort (2). On the basis
of the Adaptive Capacity Model (4), it can be hypothesized that the Moving while Thinking
training situations should be more effective than the two others. However, to our knowledge,
this hypothesis has not been yet empirically demonstrated. The present study addresses this
issue by comparing a Nordic walking (NW) and two cognitive-motor circuit training programs
(CT-c and CT-fit). CT-c and CT- fit will presumably stimulate cognition differently: i) through
conventional complex coordination training performed in single and dual-task conditions (CT-
¢), and ii) by incorporating decision making, inhibition, and cognitive flexibility into complex
goal-directed actions (CT-fit), thanks to the use of a fitness gaming technology (Fitlight™).

Methods

Forty-five healthy independent living community dwellers participants (65-80 years) will be
included after a general medical examination. The main exclusion criteria are signs of cogni-
tive impairments (Mini-Mental State Examination < 26/30) and physical impairments. Pre
and post-tests will be performed to assess: cognitive functions (Montreal Cognitive Assessment;
Trail Making Test; Stroop task, working memory test, Rey Complex Figure copy task, Oral Trail
Making Test, and dual-task); motor fitness (Bipedal and unipedal balance test, gait assessments,
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Time Up and Go, chair sit and reach test and four-square stepping test); and physical fitness
(10 m incremental shuttle walking test, maximal handgrip force, Timed-Stands test).

Expected results
CT-fit is expected to be more effective than the two other programs to improve behavioral out-
comes and cognition.

Conclusion

Incorporating cognitive demands into complex, goal-directed actions using fitness gaming tech-
nology is expected to be the best solution to optimize training benefits. The consistency of such
findings with the existing theoretical models will be discussed. Additionally, if the hypothesis
is verified one can also conclude that technologies, and exergames, facilitating the combination
of cognitive, motor, and/or physical training, keep their promise of being more efficient than

conventional training to improve brain and cognition in older adults.
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Introduction

This study is part of a project whose main objective is the design of driving assistance sys-
tems (ADAS) for elderly people (> 65 years old) in order to make their movements safer when
approaching an intersection. Indeed, as the figures reported by the ONISR show, crossing an
intersection is an accident-prone maneuver responsible for 20% of road deaths in France. The
first step of this project was to characterize the behavior of elderly people when crossing inter-
sections in reference to that produced by young subjects.

Method

Twenty young drivers (23 years £3 years ) and twenty elderly drivers (73 years +5 years ) per-
formed an intersection crossing task on a driving simulator. They had to cross an intersection
by modulating their speed if necessary. To do this, the subjects were placed unknowingly at
varying distances from the intersection location. Five initial distances were proposed requiring
distinct speed adjustments in order for the crossing to be performed. The analysis carried out in
this study focused on the kinematics of the trajectories produced under different experimental
conditions, as well as on the associated visual information taking strategies (oculometric analy-
sis).

Results

The results obtained indicate similarities in the behaviors produced by the two subject popu-
lations. Functional speed regulations appear early and persist until the intersection is crossed.
These regulations allow drivers to cross the intersection safely in the first half of the inter-
vehicular interval. The visual strategies deployed by the seniors are also relatively close to those
deployed by the control population, with the main areas of interest located on the vehicles lo-
cated upstream of the inter-vehicular space. The results also reveal differences between the two
subject populations. The elderly population initiates speed regulation later and compensates
for this delay by changing speed more sharply as they approach the crossing. Ongoing analyses
of the information gathering strategies (heat map and scan path) help clarifying the origin of
these differences.
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Discussion & Conclusion

These results confirm previous findings that reveal the ability of young drivers to produce adap-
tive behavior based on a close perceptual-motor dialogue (e.g., Louveton et al., 2012; Mathieu
et al., 201)). They also offer some explanations as to the difficulties encountered by older people
when performing accident-prone maneuvers. The new generation of driver assistance systems
will have to take these particularities into account, so as to be adapted to the specificities of the
users.
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Introduction

With the increase in life expectancy, the number of older adults suffering from declines in brain,
cognitive, physical, and perceptual-motor functions also increases. Thus, an important challenge
is to identify effective and acceptable solutions for attenuating the deleterious effects of aging.
It is now well demonstrated that practice of physical activity (PA) contributes to healthy aging
and well-being. However, most older adults aged over 65 years remain physically inactive (i.e.,
67%; Harvey et al., 2013). Among the reasons that may explain this situation, an important
one lies the difficulty of organizing the presence of a coach, which is reinforced by the sanitary
situation. In this context, the organization of remote physical activity sessions, thanks to the
use of video, is increasing. However, in this case, the fixed position of the camera does not make
it possible to reproduce a situation comparable to that of the real presence of the coach. One
solution to overcome this problem is to use a mobile telepresence robot, the movements of which
are controlled remotely by the coach. The question remains however of whether interventions
mediated by the robot are effective and acceptable, relative to face-to-face interventions. The
present study addresses these issues, with two objectives: (1) to compare the effectiveness and
perception of the coach in two conditions: face-to-face coach wvs. telepresence coach, and (2) to
analyze the acceptance of the robot Ubbo by older adults during a PA session conducted by a
telepresence coach.

Method

Forty older adults will be randomly assigned to two different groups. Participants will be faced
with a single individual session (similar for all of them) either conducted face-to-face with the
coach or with the coach in telepresence, via the mobile robot Ubbo. Participants will have to
learn a complex stepping task: the Square Stepping Exercise (SSE, Shigematsu et al., 2008).
The objective of this SSE task is to walk lengthwise by reproducing a sequence of precise steps,
carried out on a mat measuring 2.50 meters long by 1 meter and squared into 40 squares of 25
centimeters on each side. Three types of SSE tasks will be practiced: i) a familiarization task
(4 trials), ii) a task of low level of difficulty with forward steps only (16 trials), and iii) a task
of intermediate level of difficulty with forward, backward, lateral, and oblique steps (16 trials).
Performance will be measured by the time to complete each SSE task and number of errors.
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Acceptance of the mobile telepresence robot will be measured using a self-reported questionnaire
(Venkatesh et al., 2012). Moreover, coach’s perception will be measured using four question-
naires: i) perceived competence and perceived warmth (Caié et al., 2020), and ii) perceived socia~
bility and perceived adaptability (Heerink et al., 2010). Comprehensive qualitative methodology
embedded in the ”enactive phenomenological” research program (Theureau, 2015) will be also
conducted to identify the typical lived experience of the participants during the two sessions,
using videos and self-confrontation interviews.

Results
Results are not yet available.

Discussion
The present study will allow to determine whether the mobile telepresence robot is as effective

as the face-to-face intervention, how it is perceived, and whether it is accepted by older adults.
To our knowledge, it is the first experimental study addressing these issues.

Keywords: Older adults, physical activity, mobile telepresence robot, acceptance
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Mental fatigue, which is defined as a psychobiological state caused by prolonged and/or intense
periods of cognitively demanding activity and characterized by subjective feelings of ” tiredness”
and ”lack of energy”, could lead to an alteration in both cognitive performances (e.g., atten-
tion, planning) and physical performances (e.g., endurance performance, motor control). These
alterations can have negative repercussions on daily life activities and induce, for example, a
decrease in productivity in companies, an increase in the risk of medical errors or road accidents.
Several models have been proposed to explain the effects of mental fatigue (the model of the
motivational control theory, of costs and benefits, or the dual regulation of mental fatigue),
all suggested that the decrease in performance in presence of mental fatigue is the result of a
decrease in resources allocated to perform the required task. Among the brain areas involved in
the allocation of resources, the anterior cingulate cortex seems particularly impacted by mental
fatigue. In the presence of mental fatigue, a reduction in the anterior cingulate cortex activity,
due to a failure of the dopaminergic networks is observed. Thus, several studies have proposed
compensation strategies, known to have beneficial effects on dopaminergic production, to coun-
teract the effects of mental fatigue and limit its deleterious effects.

First strategies used to compensate for the effects of mental fatigue employed bioactive sub-
stances (a compound interacting with the living tissue) such as creatine, chicken extract, or caf-
feine. The intake of these bioactive substances before, during, or after a mentally fatiguing task
appears efficient to counteract mental fatigue and limit its deleterious effects on performance.
However, these bioactive substances can also have side-effects such as anxiety, restlessness, or
headaches. For this reason, other strategies using non-bioactive substances such as meditation,
music listening, and monetary reward have been proposed. The use of these strategies during
or after a mentally fatiguing task has also been shown to be efficient in counteracting mental
fatigue. While almost all studies have focused on limiting mental fatigue effects with acute
strategies, recently, a study evidenced that a 4-week endurance training program improves tol-
erance to mental fatigue. This observation is not surprising given the many beneficial effects
of regular physical activity on cognition. Future studies should investigate the effectiveness of
prevention strategies of mental fatigue.

To summarize, the limitation of mental fatigue and its deleterious effects is a field of inves-
tigation in full expansion due to its possible repercussions on daily life. The studies carried
out until now attributed the effectiveness of these compensation strategies to an increase in
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dopamine production; however, no study has directly tested this hypothesis. Finally, most stud-
ies on mental fatigue compensation have been conducted in the laboratory, and it would be
interesting to test these strategies in more ecological conditions.

Keywords: Mental fatigue, Cognitive fatigue, Compensation, Performance

67



Boredom, a possible confounding factor in
protocol aiming to examine cognitive fatigue
effects on physical performance

Michel Audiffren *T ', Thomas Mangin ', Abdel Benraiss !,
Benjamin Pageaux 2, Nathalie André !

L CeRCA (CNRS-UMR 7295), Faculté des Sciences du Sport, Université de Poitiers, Poitiers — - :
Université de Poitiers — France
2 Ecole de kinésiologie et des sciences de 'activité physique (EKSAP), Faculté de Médecine, Université
de Montréal, Montréa — Canada

The reason that lead individuals to stop exerting effortful control during a mental or physical
task is currently a subject of passionate debates in the community of psychologists and neuro-
scientists. Four main approaches propose mechanisms explaining this disengagement of effort.
The resource approach assumes that a mental resource progressively decreases throughout an
effortful task up to a conservation threshold where individuals decide to stop exerting effortful
control (Baumeister et al., 2018). The short-term neuroplasticity approach claims that the ca-
pacity to generate synchronized theta rhythmic oscillations (i.e., effortful control) is weakened
by the production of adenosine when a brain region has a high consumption of glucose (André
et al., 2019). The cost-benefit approach proposes that individuals stop to exert effortful control
when costs become higher than benefits (Kurzban et al., 2013; Shenhav et al., 2017). Finally,
the motivational approach assumes that because individuals perceive effortful control as costly
and aversive, they generally prefer to shift towards more pleasant activity after a first strenuous
effortful task and drop out more easily in a subsequent effortful task (Inzlicht et al., 2014).
These different approaches generally use the sequential protocol, in which participants have to
perform two consecutive tasks: a first highly or weakly effortful task (i.e., depleting vs. control
task) followed by a highly effortful task (i.e., the dependent task). According to the three first
approaches, the earlier dropout or decline in performance generally observed in the dependent
task when it is carried out after the depleting task can be interpreted as an effect of cognitive
fatigue if specific patterns of results are observed. For instance, it can be expected a feeling
of fatigue accompanied by a decrease of performance in the dependent task and a decrease in
connectivity between the salience and the central executive networks recorded with EEG and
fMRI. By contrast, the last approach denies the existence of a cognitive fatigue effect and ex-
plains the disengagement in effort exclusively with motivational mechanisms. The purpose of the
present series of three experiments was to replicate the effect of disengagement of effortful con-
trol induced by a first task tapping executive functions by using an appropriate protocol. In the
first experiment, we failed to observe the earlier disengagement of effort in the dependent task
(i.e., an endurance handgrip task) and boredom induced by the control task seems to explain
this lack of significant results. The second experiment, confirmed that the control task used
in the first experiment is a highly boring task. In the last experiment, participants performed
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a 30-min cognitive task (modified Stroop task or emotionally neutral video task) followed by
the endurance handgrip task. As expected, participants squeezed the handgrip during a shorter
time after the Stroop task than after the control task. These results support the view that
exerting a long effortful task leads to a decrement of performance in a subsequent effortful task.
However, this series of experiments shows that motivational variables involving boredom play a
considerable role in the occurrence of this phenomenon and suggests that boredom induced by
the depleting task as well as the control task need to be controlled in such protocols. Further
studies disentangling cognitive fatigue from boredom are required in the future.

Keywords: Mental effort, Executive functions, Boredom, Ego depletion, Sequential tasks
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Introduction

Strategies used by athletes to manage injury pain or chronic pain such as distraction from pain,
praying, reinterpreting pain sensations, ignoring pain (Deroche et al., 2011; Meyers, 1992) are
well known. However, the psychological strategies that athletes use in order to manage Exercise-
Induced Pain (EIP) are not yet familiar. EIP occurs naturally when athletes are engaged in
an intense and prolonged exercise without causing lasting damage and will usually diminish
or completely disappear shortly after exercise is ceased or intensity is reduced (Mauger, 2019).
Strategies to manage EIP will be explored during a crossfit challenge corresponding to a high
intensity performance task.

Method

Ten expert crossfit athletes will be recruited. To collect data during the health crisis, the ex-
periment takes place remotely. First, each participant performs a WOD (Work Of the Day)
including three series of three exercises to induce pain. After the WOD, a video stimulated
recall interview is conducted: the participant watches his/her own performance and after each
exercise he/she is asked a) to rate their perception of effort and pain with the Borg CR10 scale
and, b) to describe the type of pain felt, the thoughts and emotions induced by this pain, the
strategies used to manage pain and their function. Qualitative data are analysed inductively and
deductively to identify categories of strategies. The links between pain and effort perceptions
and strategies are also examined.

Preliminary results

To date, five participants completed the protocol. Coping strategies such as acceptance or plan-
ification and cognitive strategies such as intermediate goal setting, or motivational self-talk have
been highlighted.
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Discussion

Results will be discussed in the light of publications on coping strategies identified in other
sport pain research. They will also be compared to the scarce previous work on EIP manage-
ment (Kress & Statler, 2007; Lasnier, 2020).

Conclusion

Future research will be proposed to established links between the identified strategies and per-
formance. A better understanding of strategies used by expert athletes to manage EIP would
make it possible to set up interventions.
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Introduction

Most exercise tests (e.g. cardiopulmonary exercise testing) are primarily interpreted from
changes in physiological outcomes, with often poor examination of the associated sensory re-
sponses. However, some psychological responses to exercise might be relevant to shed light on
the factors limiting exercise performance but also to understand exercise intentions and behav-
iors in various settings and populations. While most studies in the fields of sport sciences and
clinical exercise physiology focused on overall rating of perceived effort (RPE), it is also possible
to report differentiated RPE scores (e.g. peripheral muscle vs. respiratory effort), but also
different sensations like fatigue, pain or affect. Some sensory responses (e.g. respiratory sensa-
tions) may also be reported using a quantitative approach (e.g. dyspnea intensity) as well as a
qualitative approach (e.g. selection of different dyspnea descriptors). While all these sensations
may provide complementary informations they are not always easy to discriminate. The aim of
this presentation is to provide an overview of the different sensations which can be measured
during and after different exercise modalities and discuss the importance as well as the difficulty
in dissociating these sensations, with selected examples from various healthy and pathological
conditions.

Results and discussion

While humans are able to dissociate fatigue from effort, effort from discomfort or respiratory
effort from breathlessness in specific experimental conditions, we will see that it is not always
possible, notably during whole body exercise. It is important to keep in mind that measuring
several sensations at a given time point during physical exercise implies incorporating several
single-item scales and thus reporting several scores within a short time frame. While this is nec-
essary to provide a comprehensive assessment of the sensory responses associated with a given
exercise modality and intensity, this also increases the risk of cognitive overload and response
conflation which may contribute to inaccurate reports. Moreover, dissociating sensations (e.g.
effort, discomfort and fatigue reported in isolation instead of all these sensations grouped under
an undifferentiated RPE score reported within a gestalt framework) may imply using less words
to describe complex concepts. These issues are particularly relevant in people unaccustomed to
these sensations (e.g. long-term sedentary individuals) and lacking experience in reporting them
during specific exercise modalities, but also in diseases and conditions associated with cognitive
decline.
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In practice, the choice in the type and number of sensory responses reported during exercise
should be guided according to:

- the desired objective (with the importance of assessing only the sensations which are a priori
required to answer the main question)

- the investigated population (keeping in mind that the ability young athletic adults have to
discriminate specific sensations may not be transferable to other populations)

- the time that can be devoted to the familiarization required to understand and report these
sensations in a valid manner

Keywords: exercise, sensations, effort, performance, rehabilitation

73



The effect of overlearning on the
consolidation of a motor skill.

Nicolas Amiez *T !, Charalambos Papaxanthis !, Alain Martin !,
Christos Paizis 1

L INSERM UMR1093-CAPS, Université Bourgogne Franche-Comté, UFR des Sciences du Sport,
F-21000, Dijon — Institut National de la Santé et de la Recherche Médicale : UMR1093, Université
Bourgogne Franche-Comté — France
2 Centre d’Expertise de la Performance, Université Bourgogne Franche-Comté, UFR des Sciences du
Sport, F-21000, Dijon — Université Bourgogne Franche-Comté — France

Introduction

Learning of a new motor skill passes through several stages before it becomes resistant to the
passage of time. During learning, the evolution of performance over time describes a curve.
A fundamental notion regarding this learning curve is that of asymptote (Edwards, 2010). It
illustrates the idea that the learning capacity is infinite over time but with an increasingly slow
progression. One of the most widely used methods in education is overlearning (Hagman &
Rose, 1983). It characterizes classically by two criteria: continuing to practice after achieving a
given performance or after completion of a given quantity of practice (Rohrer et al., 2005). A
third criterion but not studied to our knowledge would be to individualize training concerning
the reaching of an asymptotic performance (Schmidt et al., 2019). In this study, we compared
the effect of several learning methods based on this third criterion on the long-term consolidation
of a motor skill.

Methods

Thirty subjects (n = 31) were assigned randomly in three different groups to perform a clas-
sic sequential finger task with the left non-dominant hand. Subject was instructed to ”do the
sequence as quickly and accurately as possible”. Performance was a function of accuracy over
time. Asymptotic performance (AP) was reached when the performance’s variance of the last
five trials was less than 0.5. The ”"Learning” group (LR) stopped their training when they
reached the AP (n = 10). The ”Overlearning” group (OLR) performed directly following the
initial training the same number of trials as necessary to reach the AP (n = 11). The ”Spaced”
group (SP), carried out the same protocol as the Overlearning group with a rest period of 24
hours between the initial learning session and the additional session (n = 10). Performance was
measured during the first and last three trials before reaching the AP (PRE-L and POST-L),
the first three and final three additional practice trials for OLR and SP groups (PRE-SL and
POST-SL, respectively). A recall was carried out seven days after the previous training session

(DS).

Results & Discussion
The number of trials carried out to reach the AP was equivalent between each group. Com-
pared to PRE-L, performance was significantly better for all three groups at POST-L (p < 0.01).
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Performance was equivalent between the groups at these two times (p> 0.68). The additional
practice did not improve the OLR group’s performance (p = 0.98). The SP group that returned
the next day to complete their additional practice continued to progress from the level reached
the day before at the end of training (p < 0.05). The performance of the SP group following
this additional practice was significantly better than that of the OLR group at the same time
(i.e., POST-SL; p < 0.01). After 7 days of retention, the LR and SP groups’ performance was
significantly lower compared to their performance obtained before stopping training (POST-L
and POST-SL respectively for each group; p < 0.05). The performance of the LR group was
significantly lower on recall compared to the other two groups (p < 0.01).

Conclusion

The use of variance to predict the reaching of asymptotic performance seems to be appropriate.
The results tell us that stopping learning when performance becomes asymptotic is insufficient
to guarantee powerful retention of a new motor skill. Practice on the asymptotic performance,
despite the lack of progression, appears to be necessary to optimize the retention of a motor skill.

Keywords: Motor learning, Overlearning, Consolidation
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Introduction

During motor learning, the individual mobilizes his/her sensory systems (e.g., visual, tactile)
to know the gap between what he/she had to produce and what he/she actually did (Schmidst,
1993). This information, called intrinsic feedback, makes it possible to plan, regulate and adapt
the movement or to detect and correct errors after the movement. Therefore, they are essential,
underpin sensorimotor learning and can be manipulated to improve this learning (Blandin et
al., 2008). Recent work suggests that learning a discrete movement depends on the reliability
of sensory information (Hewitson et al., 2018 ; Kording & Wolpert, 2004 ; Robin et al., 2004).
Here we assessed this hypothesis of a motor learning based on sensory inputs reliability to a
continuous task, i.e., composed of several sub-actions (i.e, motor sequences).

Methods

The task consisted of an arm pointing movement toward targets which were presented in an
ordered sequence of 12 elements. Participants (n=28) were required to point as fast as possi-
ble the presented targets without knowing they could have a repeated order (sequence). This
sequence was repeated 200 times (20 blocks of 10 repetitions) in the acquisition phase. The
pointing movement was performed with a visual cursor which was more or less reliable, depend-
ing on the group’s condition. In the zero uncertainty condition (¢0), the cursor was a single
point ( = 1 mm) defining a reliable visual cursor. In the uncertainty condition (o), the cursor
was formed by 25 points ( = 1 mm) distributed as a two-dimensional gaussian with a standard
deviation of 20 mm which form a points’ cloud. In this later condition, only one point of the
cloud allowed to validate the target and this reference point changed randomly every 12 elements
(a sequence). After 24 hours, participants of the two groups returned to perform the retention
phase to judge the persistence of learning, one block with the control cursor (¢0), and one block
with the group’s cursor presented during the all previous acquisition phase (00 or o). Finally,
participants run inter-manual transfers (visuo-spatial and motor) to judge the generalization of
learning.

Results

Preliminary results showed a learning effect in both groups, i.e., the movement time of the re-
tention test decreased over repetitions until the retention test. However, the group o showed a
reduced learning of the motor sequence compared to the group ¢0: their movement time during

*Speaker
fCorresponding author: marie.bernardo@univ-poitiers.fr

76


mailto:marie.bernardo@univ-poitiers.fr

the retention test performed with the reliable cursor (c0) was higher. In addition, we observed
a better performance in motor and visuospatial transfer of the group o0 versus the group o.

Discussion

Our first results tended to show that the visual information reliability impacted the learning
of a motor sequence: the higher the visual cursor reliability, the better the motor learning.
The next step will be to complete our samples and to include an intermediate group (medium
uncertainty). Further kinematics analyses will be conducted to precisely determine how visual
uncertainty modifies the sequence learning.
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Introduction

Learning a new motor skill generally requires physical practice (PP) of the task. Other ways
to acquire new motor skill exist such as action observation (AO) which consists in observing
others performing the skill, and motor imagery (MI) which involves to mentally rehearse the
movement. Newly acquired memories by PP or MI undergo further modifications during a pe-
riod of consolidation, which benefit from sleep (daytime nap or night) (1,2), but lack of evidence
prevails for AO (3). Motor memory consolidation (MMC) is behaviorally expressed by offline
skill improvements, and suggested to be mediated by thalamo-cortical sleep spindle activity (4).
Sleep spindles are brief oscillatory patterns (11-16 Hz) reflecting reactivation of task-related
neural circuits during light stage 2 sleep (NREM2). Importantly, following PP, the amount of
sleep spindles and their clustering in ”trains” relate to memory consolidation (4). However, the
role of sleep spindles in MMC following AO and MI remains unknown. Hence, the objective of
this study is to determine the mechanisms underpinning sleep-related MMC following PP, AO
and MI.

Method

EEG sleep recordings of 45 young adults were acquired during a 90 min daytime nap following
either PP, MI or AO of a 5-element motor sequence task performed with the non-dominant left
hand. Skill consolidation was assessed by computing the gains in sequence task performance
between pre-nap and post-nap tests. A post-nap inter-manual transfer test was also carried out
to evaluate motor learning generalization to the contralateral hand. At the brain level, spindle
clustering and rhythmic metrics were extracted during NREM2 sleep, and EEG time-frequency
(TF) analyses were conducted to reveal the temporal organization of spindle-band oscillations.

Results

All groups showed gains in performance following the nap. Significant positive correlations were
observed between the number of spindles and performance gains for the PP and MI groups,
but not for the AO group. However, the transfer gains correlated positively with the amount of
spindles following AO only. Finally, TF analyses revealed a predominant cluster-based organiza-
tion of NREM2 sleep spindles for all groups, with a mean recurrence of spindles every 3-4 seconds.
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Discussion

Our results confirm that both MI and AO are effective methods to improve motor learning, al-
beit to a lesser extent than PP. Moreover, we showed that a 90 min daytime nap benefited MMC
following PP, MI and AQO, thus revealing the critical role of sleep in the consolidation process
for each practice mode. Interestingly, TF analyses reveal that the rhythmic 3-4s occurrence of
spindles in trains is essential for efficient memory reprocessing during sleep consolidation, and
irrespective of the practice mode. Finally, transfer test performance indicated that sleep favored
an effector-independent representation (i.e., generalisation to the unpracticed hand) of the con-
solidated motor sequence following AO, while an effector-specific representation is consolidated
following PP and MI.

Conclusion
This study provides new insights regarding the role of sleep, and NREM2 spindles in particular,

in the consolidation and long-term representation of motor skills following PP, MI and AQO.
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Motor learning is the acquisition and consolidation of a motor skill over time (Schmidt, 1975).
The learning process is established by a step of spatial appropriation of the task, to evolve to-
wards the development of a motor command. To this aim, visual and proprioceptive feedbacks
(Fb) together with extrinsic Fb play a crucial role in the learning process (Blandin et al., 2008).
However, for many tasks, vision is always available and creates a dependency detrimental to
learning (Proteau et al. 1992). Indeed, proprioceptive Fb is neglected, not allowing to build
the dynamics of the movement. Therefore, the first objective of this study was to reduce the
dependence on visual Fb during learning with a fading procedure (progressive removal of Fb).
A second objective was to investigated whether fading of Fb during learning on the mechatronic
device improved the transfer to real practice condition.

The movement to be learned used a mechatronic device named Hybrid Innovative Learning Val-
idation System and required arm rotation. Working by admittance, this dispositive is composed
of two parts. The free part is the real condition, the subject manipulates a mechanical arm
connected to a mass linked by a cable and pulleys. The reference movement was established on
this part, by an expert subject. This part was also used to evaluate transfer. On the robotic
part, the participants learned the movement. When the participant produced the proper torque
of force, the device accompanied the motion. Conversely, if the torque produced was not correct,
the robot will slow down until stop the movement.

Twenty-three young adults learned a forearm movement during the acquisition phase (6 blocks
of 15 trials). A control group had visual Fb (cursor) on the torque they produced during the
acquisition phase. For the Fading group, visual Fb was progressively removed until its com-
plete removal for the last block. The next day, both groups performed the retention (no Fb on
the robotic part) and transfer tests (no robotic assistance on free part and robotic assistance
without Fb on the robotic part, counterbalanced order). The Root Mean Square Error of the
torque produced during the different trials was computed to assess the learning of the movement.
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Preliminary results show a difference between the control group and the fading group dur-
ing the robotic transfer. It confirms that with continuous visual feedback, the learner develops a
visual dependency. The presence of this feedback seems to block the treatment of other sensory
information. By contrast, for the fading group, the cursor diminution would allow learning by
the proprioceptive information. Results of the transfer tests displayed limited transferability of
robotic learning towards non-assisted movement, maybe because of duration of learning is too
short. Data collection and further analyses will be conducted before presentation.
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Introduction

Cognitive demands for postural control increase with aging and cognitive-motor interference
(CMI) arises during many situations while walking, especially with visuo-spatial cognitive tasks
(Menant et al., 2014). Spatial navigation tasks therefore constitute cases where CMI may oc-
cur given the cognitive and multisensory nature of spatial navigation, while also being heavily
impacted by aging (Gazova et al., 2012). We posited that visually and physically exploring an
unknown environment may be subject to CMI for older adults and investigated potential indi-
cators of postural control interfering with spatial learning. Given known associations between
age-related alterations in gait and brain structure, we also examined potential neuroanatomical
correlates of this interference.

Methods

14 young and 14 older adults had to find an invisible goal in an open-field ecological environ-
ment while their body and eye movements were recorded. Participants were disoriented at the
beginning of each trial, performing 8 trials in total. We calculated walking speed, trajectory
efficiency and goal fixations. We analyzed the change in walking speed on the first, compared to
the last trial and adaptation indices (similar to the slope of a learning curve) for all three vari-
ables to quantify their modulation across learning trials. All participants were screened with a
battery of visuo-cognitive tests. Eighteen of our participants (10 young, 8 older) also underwent
a magnetic resonance imaging voxel-based morphometry evaluation. A correlation analysis was
performed between the change in walking speed and grey matter volume, adjusting for total
intra-cranial volume (TICV) and sex.

Results

Older adults reduced their walking speed considerably on the first, compared to the last trial
(t=2.16, p< 0.05). The adaptation index of walking speed correlated positively with those
of trajectory efficiency and goal fixations (0.699> r> 0.643, p< 0.001), likely indicating that
learning alleviated the cognitive resource sharing between walking and visually sampling and
encoding the environment. The change in walking speed correlated negatively with grey matter
volume in superior parietal and occipital regions and the precuneus (p< 0.05 FWE).
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Discussion

We interpret older adults’ change in walking speed as indicative of CMI, similar to dual task
costs. Our findings support existing literature on the sensitivity of walking speed as a marker
of age-related structural brain changes, extending these to a task of greater ecological validity.
This interpretation is supported by the correlations between the adaptation indices and, impor-
tantly, between the change in walking speed and grey matter volume in brain regions that are
important for navigation, given that they are involved in visual attention, sensory integration,
motor coordination and encoding of space (Committeri et al., 2004).

Conclusion

Our findings under ecological conditions in a natural spatial learning task question what consti-
tutes dual tasking in older adults and can lead future research to reconsider the actual cognitive
burden of postural control in aging navigation research.
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Introduction

It is well-known that the time of day modulates physical performances (Teo et al., 2011). How-
ever, its influence on motor learning remains unclear. Here, we investigated the time of day
effects on two different processes of motor learning: the acquisition (i.e., the immediate training
effect) and the consolidation (i.e., the motor memory formation after the passage of time or/and
the night of sleep).

Methods

We divided 36 adults into three groups, which trained on a finger-tapping task, either at 10
a.m. (Gl0am), 3 p.m. (G3pm) or 8 p.m. (G8pm). We recorded the skill performance (i.e., the
ratio between task duration and accuracy) before and immediately after the training to evaluate
acquisition. To measure consolidation, all participants re-performed the task 24 hours later. We
applied repeated measures ANOVA between groups on skill performances and one-way ANOVA
on performance gains (i.e., the difference between tests) between groups.

Note that, the chronotype of each group was similar (G10am: 50 + 11; G3pm: 50 + 9; G8pm: 50
+ 11; one-way ANOVA F2,33 = 0.06, p = 0.95) without any correlation with performance gains.

Results and Discussion

The time of day does not influence the acquisition process, as all groups presented the same
amount of skill performance improvement after the training. However, the skill performance 24
hours later showed different consolidation levels for the three groups: a deterioration for G10am,
a stabilization for G3pm, and an enhancement for G8pm.

To understand these contrasting results on the consolidation process, we further investigated the
performance deterioration of the G10am during the day. We designed two groups, one trained
at 10 a.m. (n = 13) and the other at 3 p.m. (n = 13), both were tested 5 hours later, to compare
the passage of time effect on different training schedules. We found a performance deterioration
for the 10 a.m. group 5 hours after the training, while the 3 p.m. group stabilized its perfor-
mance. This result suggests that the passage of time deteriorates the performance when the
training takes place in the morning.

In another control experiment, we included two similar groups (training at 10 a.m. vs 3 p.m.)
that experienced an interference task to investigate the robustness of motor memory after the
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training. The morning group showed a greater performance deterioration 5 hours after the train-
ing than the afternoon group. This result reveals a more labile memory after morning training,
thereby supporting previous findings. We hypothesize that this time-of-day effect on consolida-
tion is the result of human physiological circadian rhythms and/or behavioral factors such as
the amount of physical activity that is performed before the training session (Gueugneau et al.,
2015).

Conclusion
Overall, it seems important to take into consideration the time of day, in the sport or clinical
domain, to schedule efficient training or rehabilitation protocols.
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Introduction

At each intervention, firefighters may be confronted with hostile environments that can lead
to severe injuries or even death (Perroni et al. 2014). There rescue operations involve intense
physical activity associated with a high level of cardiovascular stress. Consequently and as
underlined by Marcel-Millet and colleagues (2018), it is absolutely crucial that each firefighter
benefits from optimal and rapid recovery between each operation during his 24-hour shift in
order to maintain his performance level, as well as the health of his heart. In this way, the
present study investigates the effects of a 30-min recovery protocol combining deep breathing
and mental imagery on the cardiac adaptations and performance of French firefighters during
the repetition of two Cooper tests.

Methods

Forty firefighters were divided into two experimental groups which undertook two maximum fit-
ness tests separated by either the control recovery protocol (30 min reading time; n=20) or the
experimental recovery protocol (30 min of deep breathing and mental imagery; n=20). Measure-
ments of the performance at the maximum fitness tests and of the heart rate (HR) and between
two R-waves of the cardiac electrical activity for the heart rate variability (HRV) were performed
with an HR monitor (S810i, Polar, Aulnay-sous-Bois, France) throughout the experiment. For
all the measurements, when normal distribution and equality of variances were respected, data
were analyzed with a 2’2 mixed ANOVA. Sessions (pre, post) were within-participant factors
while recovery protocol group (EXP, CTRL) was a between-participant factor. Then, Tukey
HSD post hoc tests were carried out, where appropriate. When non-normal distributions were
verified (all the HRV parameters, Shapiro-Wilk tests, all p< 0.01), between-participant group
effects were investigated with Mann-Whitney U-tests, and within-participant session effects were
investigated with Wilcoxon tests for paired samples.
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Results

When compared to the pre-tests, the percentage evolution ratios in the post-tests for the Cooper
performance (-2.4% in the control condition compared to the experimental recovery protocol),
the heart rate recovery (43.5%), the HRV analyses and more particularly the high frequency
power band (HF; [0.15:0.40] Hz) that is thought to show the parasympathetic dominance were
promoted by the experimental protocol, compared to simple reading.

Discussion

In light of these results, the tested recovery protocol combining deep breathing and mental im-
agery when compare to a simple reading rest allows a better maintenance of physical fitness
performance, promotes heart rate recovery and parasympathetic reactivation. Consequently, we
propose in a first time the use of practices of deep-breathing combined with mental imagery to
improve firefighters’ recovery. In a second time, future studies will investigate the replicability
of the present results in even more ecological conditions for the firemen, i.e. between real rescue
interventions and within 24-hour shift guards. Finally, the impact of such protocols on the risks
of mortality in firefighters should be investigated.

References

Marcel-Millet P, Ravier G, Grospretre S, Gimenez P, Freidig S, Groslambert A. Physiological
responses and parasympathetic reactivation in rescue interventions: The effect of the breathing
apparatus. Scand J Med Sci Sports. 2018;28(12):2710-2722. doi:10.1111/sms.13291

Perroni F, Guidetti L, Cignitti L, Baldari C. Psychophysiological Responses of Firefighters to

Emergencies: A Review. Open Sports Sci J. 2014;7(1). Accessed April 17, 2020.
https://benthamopen.com/ABSTRACT /TOSSJ-7-8

Keywords: Firefighter physical performance, Heart rate variability, Autonomic nervous system, Car-
diovascular recovery, Cooper test

87



RV-REEDUC project: Using a virtual
reality protocol for the rehabilitation of
upper limb functions in children with
cerebral palsy

Simone Burin-Chu *T !, Pascale Leconte 2, Héloise Baillet !,
Corentin Clément-Guillotin 3, Laure Lejeune ', Régis Thouvarecq ?,
Nicolas Benguigui !

L CESAMS — Université de Caen-Normandie, Caen, France — France
2 COMETE - Université de Caen-Normandie, Caen, France — France
3 LAMHESS — Université de Nice Sophia Antipolis, Nice, France — France
4 CETAPS - Université de Rouen-Normandie, Rouen, France — France

Introduction

The rehabilitation of upper limb motor functions in children with cerebral palsy aims at im-
proving functional autonomy in daily activities (Sakzewski et al., 2014). However, conventional
rehabilitation programs encounter some limitations such as the repetitiveness and the lack of
attractivity of the proposed protocols and the poor transfer in activities of daily life (Yalcinkaya
et al., 2014). In this context, virtual reality appears as a promising tool to provide more at-
tractive and playful protocols with a better control and a better progressivity in the stages of
rehabilitation (Chen et al., 2015). However, scientific evidence in this area is still insufficient to
define and validate specific and safe rehabilitation programs. The RV-REEDUC project aims
at developing and testing a motor rehabilitation protocol of the upper limb using playful and
attractive perceptual-motor tasks in virtual reality, dedicated to children with cerebral palsy.
The main task will consist in tracking a virtual target moving with an effector manipulated by
a remote controller. It will be specifically designed to significantly involve arm and elbow mo-
bilization, which are generally underused in children with cerebral palsy. Indeed, these children
often present spasticity of the arm resulting in excessive elbow flexion and forearm pronation.
The eye-hand coordination and functional abilities of these children will be evaluated in order
to analyze the effectiveness of a virtual reality intervention.

Method

This study will include twenty children with cerebral palsy who will be randomly divided into
two groups: one group receiving three weekly virtual reality rehabilitation sessions for four
weeks, and a control group which will only follow its usual care in the same period. The effec-
tiveness of the rehabilitation protocol will be evaluated through several tests assessing motor
functions of the upper limb. Thus, the eye-hand coordination, manual dexterity, evolution of
joint amplitudes, kinematics of movements and functional use of the affected upper limb in daily
tasks will be examined.
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Results

We expect to observe a more significant improvement in the motor functions of the upper limb
for the group following the virtual reality protocol, as compared to the control group. We also
hypothesize that the gains obtained at the end of the virtual reality rehabilitation program will
be transferable to activities of daily living. A first feasibility study using a visuomotor tracking
task will be conducted in healthy adults to examine if the arm and the elbow are sufficiently
mobilized in the task according to the space of interaction and the speed of the target. This
preliminary study will be used to characterize the involvement of the arm and the elbow in
the visuo-manual pursuit task. The virtual reality rehabilitation protocol and the preliminary
results will be presented during the congress.

References

Chen, Y., Garcia-Vergara, S., & Howard, A. M. (2015). Effect of a Home-Based Virtual Real-
ity Intervention for Children with Cerebral Palsy Using Super Pop VR Evaluation Metrics: A
Feasibility Study. Rehabilitation Research and Practice, 2015, 1-9.

Sakzewski, L., Ziviani, J., & Boyd, R. N. (2014). Efficacy of upper limb therapies for uni-
lateral cerebral palsy: A meta-analysis. Pediatrics, 133(1), 175-204.

Yalcinkaya, E. Y., Caglar, N. S., Tugcu, B., & Tonbaklar, A. G. (2014). Rehabilitation outcomes
of children with cerebral palsy. Journal of Physical Therapy Science, 26(2), 285-289.

Keywords: Rehabilitation, virtual reality, children, cerebral palsy, upper limb function

89



Motor modularity to effectively applied
force during pedaling

Julien Frere *T' ' Youri Duchene >3, Guillaume Mornieux 23

I GIPSA-Lab — Univ Grenobles Alpes, CNRS : UMR5216, Institut polytechnique de Grenoble
(Grenoble INP) — France
2 Faculté des Sciences du Sport — Université de Lorraine — France
3 Développement, Adaptation et Handicap. Régulations cardio-respiratoires et de la motricité. —
Université de Lorraine : EA3450 — France

Introduction

It has been proposed that the central nervous system modulates the activation of muscle groups,
also called motor modules, to coordinate multiple muscles in the building of complex motor be-
haviors [1]. We tested this hypothesis in comparing changes in the muscle synergies during a
pedaling task under different mechanical constraints.

Methods

Eleven experienced male cyclists (height: 179 cm + 5, mass: 72.8 kg £+ 5). randomly performed
two trials at 90 rpm, lasting 1 minute each. One trial consisted of a bilateral pedalling task at
250 W (BIL) while the second one was a unilateral task with the right leg at 125 W (UNI).
Effective pedal forces (FE, Powerforce, 500 Hz) and the surface electromyographic (EMG, Del-
sys, 2000 Hz) activity of 11 muscles of the right side were recorded: tibialis anterior (TA),
soleus (SOL), gastrocnemius lateralis (LG) and medialis (MG), vastus lateralis (VL) and medi-
alis (VM), rectus femoris (RF), tensor fascia latae (TFL), biceps femoris (BF), semitendinosus
(ST) and gluteus mazimus (Gmax). Mean FE and EMG amplitude (RMS) were averaged over
15 cycles and split into four 900 sectors (3150-450, 450-1350, 1350-2250 and 2250-3150). The
EMG linear envelops (low-pass filtered at 6 Hz) were decomposed by the non-negative matrix
factorization to obtain muscle synergies composition (motor modules) and activation (motor
primitives). The EMG RMS values were weighted by the motor modules to estimate the level of
activity of each muscle synergy according to the four sectors. The duration of motor primitive
was approximated by the full width at half maximum. The effect of pedaling tasks was assessed
by means of one-dimensional statistical parametric mapping on motor modules and primitives.
Two-way ANOVA for repeated measures were used to assess changes in FE and in level of ac-
tivity of muscle synergies according to the pedaling tasks and sectors.

Results

FE was lower during the downstroke phase of the UNI task phase than during the BIL task
(p< 0.001), but higher during the upstroke phase (p< 0.001). For both tasks, three muscle syn-
ergies were extracted. The first one implied SOL, VL, VM and Gmax and was mainly activated
during the downstroke. The second one was composed by SOL, LG, MG, BF and ST and was
activated around the bottom dead centre. The third muscle synergy was activated during the
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upstroke phase and composed by TA, RF and TFL muscles. Neither the motor modules, nor
the shapes of motor primitives differed between both pedaling tasks. However, the UNI task
widened the third motor primitive (p=0.026). Estimate of muscle synergies level of activity
changed according to the pedaling tasks (p<0.001) and to the sectors (p< 0.001), while solely
the second and third synergies presented an interaction effect (p< 0.001 and p=0.012, respec-
tively). For these two synergies, the pull up action in UNI task implied an increase in the level
of activity in sectors 3 and 4 (0.01jpj0.001), and in sector 1 for the third synergy only (p=0.037).

Discussion

Our results agreed with the literature relative to the robustness of the motor modules among
different mechanical constraints during pedaling [2] and extend those about the pulling up effect
on muscle coordination and activation [3]. According to the principle of motor modularity, we
showed that the central nervous system widened and increased the activation of robust motor
modules in order to adjust the amount of effective force to produce on the pedal.
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Introduction

The motor command underlying walking in adults has been hypothetized to involve a small
number of modules (also called muscle synergies or motor primitives) allowing to reduce the
number of degrees of freedom (DOFs) effectively regulated by the central nervous system (CNS)
(Bizzi et al. 2008). While this motor command is stable and optimized in adults, the muscle
activity of toddlers is known to be highly variable across steps, supposedly for the purpose of
motor exploration (Chang et al. 2006). Here we investigated the extent to which motor explo-
ration could coexist with modularity in new walkers: is this variability allowed by a variable
activation of a small number of modules or by a non-modular organization?

Method

We recorded the electromyographic (EMG) activity of 10 bilateral lower-limbs muscles in adults
(n=12) and toddlers (n=12) during 8 gait cycles. In each individual, we used non-negative
matrix factorization to identify the underlying modular command (Delis et al. 2014). We com-
pared the variability of EMG signals in toddlers and adults. We computed the VAF (Variance
Accounted For) as a quality of reconstruction index: a VAF close to 1 indicates that modules
represent the original signal. We also computed indexes to analyze the variability and selectivity
of activation of those modules.

Results

The EMG signal was significantly more variable in toddlers than in adults (p< 0.001). While
the muscular activity of all strides could be modeled in adults by a consistent low-dimensional
modular organization, significantly more modules were needed in toddlers to account for their
greater stride-by-stride variability (p< 0.001). Activations of these modules varied more across
strides (p< 0.001) and was less parsimonious (p< 0.001) in toddlers than in adults. Finally,
the extent to which the signal could be modeled with 4 modules was correlated with walking
experience (r=0.67) rather than age (r=-0.16) in toddlers.
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Discussion

The muscle activity of toddlers walking shows high stride-by-stride variability that seems to be
generated by the CNS for motor exploration (Dhawale et al. 2017). This motor exploration is
concomitant with a higher dimensional command in toddlers relatively to that of adults. Our
findings support that the low-dimensional modular control of locomotion observed in adults
builds itself as the organism develops and practices. In new walkers, motor exploration requires
a larger space of possible actions, which might be allowed by non-modular inputs and/or by the
existence of a higher number of modules that are yet to be screened and tuned (Valero-Cuevas
2009).

Conclusion

Our findings support that development leads to a reduction of dimensionality in the motor com-
mand, which might involve the formation of new modules and/or a screening among existing
ones.
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Introduction

Walking is believed to be controlled by the central nervous system through a small number of
motor modules (i.e. muscle synergies). However, how these modules develop remains unclear.
On one hand, the number of modules available at birth is low, and increases during the first
year of life (Dominici et al. 2011). On the other hand, motor exploration is needed at early
stages of learning and could be limited if the space of possible movements was too restricted.
To understand the extent to which the large variability of infant’s motor patterns can coexist
with modularity, we longitudinally investigated the modular organization of different behaviors,
from two locomotor precursors at birth (Sylos-labini et al. 2020) to independent walking.

Method

We followed 12 infants from birth to independent walking and recorded the electromyographic
(EMG) activity of 10 bilateral muscles during 5 cycles of flexion/extension of lower-limbs
throughout different behaviors. At birth (av. 4.1 days) and at 3 months (av. 98 days), we
recorded stepping (N=6) and kicking (N=9). When they could walk independently (av. 14.2
mo), walking was recorded (N=10). For each individual, we used non-negative matrix factoriza-
tion to identify the underlying spatial and temporal muscle modules. We computed the number
of modules needed to account for the variability of EMG signals across ages, as well as various
indexes to describe the evolution of different features of modularity.

Results

As expected, the variability of EMG signal decreased with age, from stepping and kicking to
walking (p< 0.05). This decrease of variability was associated with both an increase of the
number of motor modules and a decrease in the variability of their activations (p< 0.05). The
selectivity of module activations (i.e. the extent to which a spatial module is reproducibly ac-
tivated by the same temporal module), was consistent across ages but remained always much
below adult’s values. Finally, the number of muscles composing each spatial module decreased
with age, and temporal patterns showed more refined peaks of activation (p< 0.05).
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Discussion

These results suggests on one hand that some of the nervous command stabilizes itself with age
between birth and independent walking (as the variability of the command decreases) but on
the other hand that the space of possible movements is widened (as the number of modules
grows). Spatial modules are made of less and less muscles, suggesting a reduction in muscle
coactivations and a more individualized muscular control (Teulier et al. 2012). Such a capacity
to control less muscles at a time might be needed when performing a new behavior to explore
the space of possible with less restriction (Valero-Cuevas 2009).

Conclusion

Stepping and kicking are commanded through a variable activation of a small number of mod-
ules, while walking in toddlers results from a less variable activation of more modules composed
of less muscles activated more finely in time. This could indicate that new walkers control their
muscles more individually rather than using precursor motor modules in order to explore differ-
ent ways to walk.
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Falling is a serious public health problem leading to psychological consequences as Fear Of
Falling (FOF), postural and motor disorders. Many studies found a link between FOF and gait
disorders. A decrease in stability, a backward disequilibrium and an increase of postural oscilla-
tions is often observed when older subjects expressed FOF (Adkin et al., 2002). Experimental
research into the context of the emergence of FOF and its link with posture showed that FOF
could be explained by motivational, cognitive, and sensorial models (Adkin & Carpenter, 2018).
The complexity of this phenomenon makes FOF interventions difficult to develop and assess.
There are some evidences that physical activity program (balance and strength exercises, and
yoga interventions) (for review, Kendrick et al., 2014) may reduce FOF by improving strength,
gait and balance. However, none of these programs have taken into account the causal factor
on FOF.

Researchers suggest that FOF occurs when the old adult felt a threat which can further disrupt
postural control leading to a fall (e.g., when placed on an elevated platform) (e.g., Zaback et
al., 2019). Besides, it has been shown that, when exposed repeatedly to the source of fear, FOF
and postural reactions are progressively attenuated (Johnson et al., 2019). However, the exper-
imental situation proposed here is judged to be dangerous for older with balance deficits and
risk of falls (Cleworth et al., 2012). Virtual Reality (VR) may offer a solution to this limitation
while simulating real situations that trigger FOF.

The aim of this study is to identify the causal context of FOF development among elderly
by comparing their reactional fear, subjective perception of stability and postural performance
when exposed to two types of virtual situations: on showing a forward Translation (Tr) scene
and the other a forward Tilt (Ti) scene simulating a fall. We support the hypothesis that ex-
posure to (Ti) would induce more FOF than (Tr) scene and that repeated exposure to (Ti)
would progressively decrease FOF resulting in postural behavior adaptation. The objective is
to provide insights for specific rehabilitation program for FOF.
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It is a randomized cross-over study. Fifty-two older adults aged 65 and over will participate. All
of them have a FOF with a score > to 23 on the Falls Efficacy Scale International questionnaire
(Yardley et al., 2005).

VR session consists of a familiarization phase with the VR and 5 trials (T1, T2, T3, T4 and T5)
with a 5-minute break in between. The first trial (T1) lasts 2 minutes and the next four (T2,
T3, T4 and T5) last 5 minutes each. T1 consists of two successive exposures of one minute each:
one exposure showing a forward Tilting environment (Ti) and another one showing a forward
translational environment (Tr). The 4 other trials (T2, T3, T4 and T5) include 5 successive
exposures of (Tr) or (Ti) scene. The alternation of (Tr) and (Ti) is carried out to obtain two
conditions. The participants will be randomized to visualize one of them.

During the 5 trials, the subject will wear a VR HTC VIVE headset while standing on a Wii
Balance Board in order to record Centre of Pressure (COP) position. After each exposure, the
effect of each type of scene on FOF and subjective perception of stability will be evaluated
through a scale ranging from 0 to 10 for FOF (Zaback et al., 2015) and another for stability
perception (Schieppati et al., 1999).

The committee for the protection of individuals approved this experimental procedure which
will be implemented during June.

Keywords: Fear Of Falling, Virtual Reality, Postural Control, Elderly
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Cycling, realized with lower limbs or upper limbs, is extensively used for improving health,
training status or for diagnosis purposes. It has been shown that an improvement in lower limbs
function can be accomplished by using upper limbs rehabilitation (Kaupp et al. 2018), showing
that both limbs shared common neuromuscular control processes. While lower limbs muscle
coordination has been extensively studied, upper limbs pedaling task hasn’t been investigated
in detail. The aim of study thus is to investigate the lower and upper limbs muscle coordina-
tions during cycling using the synergy decomposition framework. As upper limbs pedaling is
not usual for most people, a larger interindividual variability is expected in comparison with
the lower limbs. We hypothesize that despite higher interindividual variability, a robust mod-
ular control exists on upper limbs as well as lower limbs, resulting in a fixed number and low
interindividual variability of synergies (De Marchis et al. 2013).

6 young healthy adults non experts, performed 2 minutes submaximal cycling exercise in both
upper (ARMS) and lower (LEGS) conditions at their preferential cadence. The intensity was set
at 30% of the maximal power output. Torque, joint kinematics, and the activity of 11 muscles
for each limb was recorded. Muscle synergies were extracted using Non-negative Matrix Fac-
torization. Interindividual variability was addressed by computing Variance Ratio, r-Pearson
coefficient and the time shifting of each synergy activation vectors.

Cycling with ARMS involved more propulsive torque than LEGS (90% vs 50% of the total
cycle duration). A slightly higher number of synergies was obtained for ARMS (4 synergies for
every participants) than for LEGS (ranging from 2 to 4). Torque, joint kinematics and EMG
activity showed higher interindividual variability for upper than lower limbs, resulting in higher
interindividual variability in the synergy vectors for ARMS. Larger inter-participants discrepan-
cies were apparent for the upper limbs when the r-Pearson coefficient or the synergy time-shift
was analyzed by pairs of participants.

Even if cycling is a highly constrained movement (circular and ”guided”), our study showed
that the limbs are coordinated differently to perform this exercise: the kinematics and dynam-
ics indeed differed between ARMS and LEGS. While LEGS pedaling consisted in pushing the
pedal, ARMS pedaling resulted in more complex torque application, involving both pushing and
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pulling. The corresponding muscle activity could be described by 4 muscles synergies, robust
between participants. Indeed, the interindividual differences arise from a temporal shifting of
the synergies between the participants, rather than a fully different profile. Contrary to lower
limbs where low interindividual variability was observed, our results showed that upper limbs
muscle coordination follow a robust modular organization, like the one at the lower limbs, but
with a more flexible temporal implementation.

This work brought important information for rehabilitation and diagnosis based on upper limbs
cycling. Indeed, our results suggest that, using muscles synergies framework, interindividual
variability could reflect individual strategy rather than lack in muscle coordination which could
be important to consider for clinicians or pathology.

Keywords: Arm cranking, Electromyography, Coordination, Inter, individual variability, Modular con-
trol of movement
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Introduction

The metabolic cost of walking (Cw) is an important parameter to explain decreased functional
capacity and is influenced by the gait speed and the muscle-tendon dynamics [1]. Arnold et
al. [2] have shown that the muscle force ability is decreased as speed gait increases for the
plantarflexors but the relationship with Cw was not studied. The aim of this study was to in-
vestigate the fiber dynamics of plantarflexor and dorsiflexor muscles and their association with
the metabolic cost.

Methods

Metabolic (K5 Cosmed), kinematic (Optitrack), kinetic (Bertec) and electromyography (gastroc-
nemius medialis, soleus and tibialis anterior) measurements were made on ten young subjects
(3 males and 7 females ; 171.6 4+ 5.8 cm, 67.2 + 7.9 kg, 24.4 4+ 1.5 years). Subjects walked on a
force-plate instrumented treadmill at 1.00, 1.20, 1.40, 1.60 and 1.8 m/s during 1min30. Net cost
of walking NCw (J O2/kg/m) was computed by the gross metabolic rate minus the net metabolic
rate divided by walking speed (m/s). A one degree-of freedom (ankle) EMG-driven approach
was used to extract the normalized force according to the force-length (fAL) and force-velocity
(fv) relationships [3]. We computed the force generation ability of a muscle as Fability = fAL *
fv * cos(a) [2] where « is the pennation angle. At the maximal Fability during each gait cycle,
the fAL, fv and Fability were estimated. A one-way (speeds) repeated measures ANOVA was
performed for each muscle and a multiple linear regression model was used to explain the NCw.

Results and Discussion
The lower NCw was found at 1.2 m/s corresponding to the preferred walking speed (PWS) for
7 subjects. For the SOL, the Fability, fAL and fv significantly decreased with increasing speed

*Speaker
fCorresponding author: pauline.gerus@univ-cotedazur.fr

101


mailto:pauline.gerus@univ-cotedazur.fr

above 1.2 m/s speed. For the gastrocnemii, only fv decreased when gait speed is above 1.2 m/s.
The peak force produced by the muscle significantly increased at all gait speed for the SOL,
and was significantly lower at 1 and 1.2 m/s compared to 1.6 and 1.8 m/s for the TibAnt. The
Fability of the SOL and the Tibant accounts for 48.3% of the variance in NCw with a moderate
effect. The increase of NCw with the increase of gait speed could be mainly attributed by the
decrease in muscle force ability of the SOL due to the force-velocity muscle property.

Conclusion

The U-shape of NCw with gait speed can be partially explained by the decreasing capacity
of SOL muscle to produce muscle force and more specially by the force-velocity relationship
whereas the gastrocnemii were less influenced by the gait speed.
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Introduction

The functional difference between the medial gastrocnemius (MG) and lateral gastrocnemius
(LG) during walking has not yet been fully established. Although evidence highlights that the
MG is activated more than the LG [1], the link with potential differences in mechanical behavior
between these muscles remains unknown. The aim of this study was to determine whether the
differences in activation between the MG and the LG during walking translate into different
mechanical behavior.

Methods

Fifteen healthy participants walked on a treadmill at their preferred walking speed under two
randomized conditions : (1) level walking (0% grade) and (2) incline walking (10% grade). Par-
ticipants performed both conditions twice, to first record MG and LG activations using surface
electromyography (EMG) (Trigno Delsys Inc., USA; 10 mm interelectrode distance) and second
to measure MG and LG fascicle behavior using B-mode ultrasound imaging (120 Hz, 5-8 MHz,
60mm field-of-view, LV8-5L60N-2, ArtUS, Telemed, Lithuania). All measurments are recorded
during a single session.

Raw EMG signals of thirty strides were filtered, rectified and normalized to the maximal ac-
tivation level previously determined during maximal voluntary contractions. We used a semi-
automated tracking algorithm to determine fascicle length and pennation angle during ten strides
of walking. We normalized fascicle length and fascicle velocity to the fascicle length at heel-strike
during level walking. The change in pennation angle was expressed as the absolute difference of
the pennation angle at heel-strike during level walking

To assess the muscle effect, the condition effect and the muscle x condition interaction, we con-
ducted a two-way repeated measures ANOVA on the EMG and ultrasound parameters. Then,
we used correlations to determine the relationship between the MG-LG differences in EMG and
the MG-LG differences in ultrasound parameter.

Results and discussion
Average EMG amplitude during stance was higher in MG than LG (p< 0.01), regardless the
condition, with no interaction effect (p=0.74).
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During early stance, the MG fascicle lengthened less (p=0.02) and rotated less (p< 0.01), com-
pared to the LG. However, we found no differences in the amount of fascicle shortening following
this lengthening (p=0.31) or in peak shortening velocity during this shortening (p=0.93) between
the MG and LG. During the fascicle shortening period, the MG underwent greater increases in
pennation angle compared to the LG (p=0.04). We did not find any significant interaction
effects (All p> 0.19).

Finally, out of the eight correlations, only one significant correlation between MG-LG differ-
ences in average EMG amplitude during the lengthening period and MG-LG differences in the
amount of pennation angle change during the lengthening period for level walking was observed
(R=0.65; p< 0.01).

Conclusions

In this study, we found that, during walking, the higher activation of the MG, consistent with
previous reports, was associated with less fascicle lengthening compared to the LG. This may
enhance the catapult-like muscle-tendon interaction in the MG. At the individual level, the lack
of relationship between the MG-LG differences in activation and the between-muscle differences
in fascicle behavior may be linked to potential inter-individual variability in muscle and tendon
properties. Our results highlight that the MG and LG may provide slightly different mechanical
functions and thus we cannot derive information from experimental measurements on MG to
infer the behavior or the function of the LG and vice versa.
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Introduction

To be efficient, the hand sewing task requires a very high accuracy and consistency of the whole
upper limb. Expert’s skills are difficult to learn and evaluate [6]. The aim of the present study
was to compare the kinematic of the hand sewing task between novices, intermediates and ex-
perts in order to better understand the characteristics of expertise and contribute to the task
back-up and training.

Methods

Thirty participants were divided in three groups: ten novices (NOV), ten students (INT) and
ten experts (EXP). The upper-limb kinematic was captured with twelve cameras and fifty-two
anatomical markers placed on trunk, arms and hands [1][2][4] during ten sewing stitch move-
ments. Joint angles were extracted by inverse kinematic and were averaged among interpolated
sewing cycles from 1 to 100%. Twenty 1d two-way SPM, then ANOVAs between groups and
intra/inter-individual CMC were performed for each degrees of freedom (DoF)[3][5].

Results

EXP maintained a more neutral position with shoulder than NOV: angles of Abduction maintain
along cycle (SPM : P=0.006) and range of motion Flexion/Extension (F/E) were smaller (EXP:
6.2+4.30, INT: 8.1+3.80, NOV: 12.6+7.80; P=0.05). Ranges of motion were larger for wrists
and fingers of EXP: wrist Pronation/Supination (P/S) (EXP: 59.8+20.70, INT: 52.4416.90,
NOV: 40.0£14.50; P=0.05), wrist Abduction/Adduction (A/A) (EXP: 13.4+4.8, INT: 12.8+3.8,
NOV: 6.842.40; P=0.002) and Middle Finger Metacarpophalangeal F/E (EXP: 25.845.10, INT:
20.6+£9.50, NOV: 14.0+4.70; P=0.002). EXP Fingers F/E range of motion differ from NOV for
First and Middle Fingers joints during part of the sewing cycle (SPM : P=0.001). The intra-
individual reproducibility between the cycles was higher for EXP than NOV (EXP: CMC=0.65,
NOV: CMC=0.49, P=0,016). Movement of EXP were quite similar between each individual, co-
efficient of multiple correlation (CMC) were over 0.4 for : P/S (CMC=0.4) or A/A (CMC=0.6)
of Wrist and First finger F/E (CMC:0.4-0.5). None of the CMC were higher than 0.4 for Novices.
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Conclusion

EXP participants use less their proximal joint and more their distal joints than NOV and INT
allowing higher precision and efficiency. EXP used less their shoulder, which stayed closer to the
body, but used more their wrist and their fingers. This ability enabled to avoid to lift the arm,
which was resting on the table. It reduces energy cost and muscle work. We can observe a high
reproducibility of the movement pattern for EXP, while it is more random in NOV. It highlights
an efficient movement, allowing performance for EXP. The tools developed in the present study
will be used in the training process of dressmakers.
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Introduction

It is well established that hyperthermia influences force production and improves muscle con-
traction velocity [1]. Yet, the underlying mechanisms of these adaptations are poorly under-
stood. Recently, our group demonstrated a reduction in electromechanical delay of plantar flexor
muscles following passive heat exposure [2]. Our findings suggested a major putative effect of
hyperthermia on the properties of the contractile component of gastrocnemius medialis (GM)
muscle, with faster electrochemical processes, without fully excluding an opposite effect on the
elastic properties of the muscle-tendon unit. Previous works showed that shear modulus (i.e.,
index of muscle stiffness) measured in passive conditions, increased after the application of cold
pulsed air in humans [3], questioning about a possible opposite effect in hot environment. The
aim of this study was to investigate the effect of passive-induced hyperthermia on muscle-tendon
unit of GM and Achille tendon stiffness properties.

Materials and methods

Nine men and seven women, recreationally active, voluntarily participated in this study. Par-
ticipants performed two testing sessions in control (CON, 26 oC) and hot environments (HOT,
46-50 oC) following a passive heat exposure inducing hyperthermia. Participants laid prone
with their knee fully extended and their ankle flexed at 900 (0o = neutral position) on a cus-
tomized ergometer. Resting shear modulus of GM was assessed using shear wave elastography
and isometric ramp contraction were assessed. The ultrasound probe was firmly attached to
the GM muscle belly in a place where fascicles and aponeuroses were clearly visible. For active
tendon stiffness, participants performed ramp isometric contractions following a linear increase
in isometric plantar flexor force from 0 to 90 % of maximal voluntary contraction peak force,
previously determined during two maximal voluntary contraction trials.

Results and discussion

Mean core and muscle temperatures were higher in HOT than CON: 38.4 4+ 0.3 oC wvs. 37.0 &+
0.3 oC and 37.0 £ 0.6 oC wvs. 34.0 = 0.8 oC (both P < 0.001), respectively. Shear modulus
values obtained in resting condition were significantly lower in HOT than CON: 13.7 + 4.9 kPa
vs. 15.7 £ 4.7 kPa (P = 0.03). Active Achilles tendon stiffness was significantly lower in HOT
than CON: 27.8 + 8.5 vs. 32.3 £ 8.2 N.mm-1 (P = 0.023). This outcome is in agreement with a
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recent study conducted in humans. Specifically, Gimeno et al. [4] reported a decrease in active
biceps femoris stiffness, by measuring muscle displacement using tensiomyography, following 20-
min of warm water immersion. Theses muscle and tendon mechanical properties may increase
the amount of stretch that the muscle tissue is able to sustain. Such effect could be useful in
the context of prevention of muscle injury.

Conclusion
Passive-induced hyperthermia decreases the passive muscle stiffness and active tendon stiffness.
As such, the muscle-tendon unit properties should be considered when using passive exposure,

training, or competing in hot environment.
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Introduction

Increases in age lead to greater sprinting speeds with gender differences said to occur after 15
years of age [1]. To understand the underlying mechanisms of performance, a more detailed eval-
uation of sprint performance is required from the assessment of an individual’s force-velocity
(F-V) profile. F-V profiles have only recently been studied in children and adolescents, however
youth have often been grouped by chronological age [2] or limited to male subjects [3]. It is
well established that children mature at different rates, thus it is essential that this should be
accounted for by grouping subjects according to their maturity status. Moreover, during the
years surrounding peak height velocity (PHV), rapid changes in body dimensions can have a
confounding effect on the differences between youth of varying maturity. Concerning F-V pro-
filing, no studies seem to have attempted the use of allometric models to compare mechanical
parameters between youth of different anthropometric parameters. The aim of the study is to
analyse the gender and the maturation effects on sprint acceleration mechanics and on the F-V
profile.

Methods

Approximately 100 children and adolescents (girls and boys, age: 8 to 18 years) will be recruited
from local athletics clubs for this study. Body mass (BM), height, and sitting height will be
measured in order to estimate age from PHV according to the method proposed by Mirwald
et al. [4]. Subject data will subsequently be grouped by maturation status (pre-, mid-, post-
PHV). Whole-body fat free mass (FFM) and FFM of the lower limbs (FFMLL) will also be
calculated from skinfold thickness and the truncated cone method. After a standardised 15-min
warm up, participants will perform two maximal 30-m sprints separated by at least 3-min rest.
To avoid premature deceleration the finish line will be set at 35-m. Raw velocity-time data
will be measured at a sampling rate of 46.875 Hz using a radar device (Stalker ATS II, Texas,
USA) positioned 5-m behind the start line. Processed speed-time data will be used to derive
the mechanical parameters of the F-V profile [5]. The technical ability to apply force in the
horizontal direction and at increasing velocities will also be examined. Allometric models will
be applied by scaling theoretical maximal force and velocity, and the associated maximal power
output (FO0, VO, Pmax) to BM, FFM and FFMLL. If data normality and equality of variances
are obtained, a two-way ANOVA will be performed on all the dependent variables.
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Results

Experiments started in February 2021 and are scheduled to finish at the end of May 2021. We
hypothesise that prior to puberty the allometric models will attenuate maturity and gender-
based differences due to quantitative factors. However, in post-pubertal subjects differences are
likely to remain regardless of the scaling method indicating differences of a qualitative nature.

Discussion

Accounting for differences due to maturation status and gender when assessing physical qualities
in youth is of great importance and should not be overlooked. This analysis is particularly useful
for coaches and practitioners as it provides information to adapt and improve training programs.
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Introduction

At high VE, during prolonged exercise, dehydration of the bronchial mucosa and epithelial dam-
age have been observed. Therefore, a ventilation threshold may exist, above which bronchial
water losses exceed the epithelium capacity for water replenishment, that we believe match with
epithelial damage.

Aim

Our aim was to verify this assumption by comparing the epithelial integrity after a 30-min ex-
ercise between healthy young subjects who sustained a sufficient ventilation to provok airway
dehydration and those who did not. The originality of our study is the theoretical threshold of
dehydration was individually-determined using a previously-established computational model,
adapted to the experimental conditions.

Method

In our study, epithelial damage has been evaluated by measuring the variation of serum club
cell protein (ccl6/cr) of 16 healthy young adults. Measurements were performed pre- and post-
30-min continuous cycling exercise at 70% of maximal work rate. VE was measured continu-
ously during the effort. Airway water and heat loss was assessed for each participant using a
recently published computational model adapted to the experimental conditions and compared
to the theoretical threshold of dehydration. Two ways ANOVAs with repeated measures was
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carried out to identify significant difference in ccl6/cr over time (warm-up wvs post-exercise)
and between groups (group A wvs group B). The previously-established computational tool used
several input parameters which characterize the ventilation dynamics and the inspired air con-
ditions (Karamaoun et al. 2018), by using experimental data from Haverkamp et al. (2005).
These parameters, representing the external conditions of ventilation, were integrated in the
pulmonary model using a correlation between the room temperature (Troom) and the tracheal
air temperature (TT) (McFadden et al. 1985). In parallel, the relative humidity at the entrance
of trachea (RHT) was derived using an original phenomenological model specifically developed.
The computational tool was run up for various functional residual capacity (FRC).We entered
into the model the experimental data of temperature and humidity of the room (190C an 55%
RH), as well as the individual lung volume values for each subject (Combes et al. 2019). Sub-
jects’ s etimated FRC(Quanjer et al. 1993) has been used to determine the bronchial geometry.
Both the diameters and lengths of the bronchial generations were modified accordingly in our
morphometric model. Finally, this modified morphometry was used as a new geometry in which
the temperature and water content equations of our computational tool were solved.

Results

Eleven participants exceeded the theoretical threshold for bronchial dehydration during exercise
(group A) and 5 did not (group B). There was a significant interaction time x group for cc16/cr
(F=12.80, p=0.003) and the increase in cc16/cr was of 0.50+0.25 ng.l-1 in group A vs 0.10£0.10
ng.l-1 in group B (p=0.007, d=1.40). This increase was significant (101 £+ 100%, p < 0.001) in
group A but not in group B (13 £+ 13 %, p = 0.28) (d=0.95).

Conclusion

Our results show a good correspondence between the exceeding of the threshold of bronchial
dehydration computationally calculated, and the appearance of epithelial damage. This study
is the first step towards the development of innovative training programs, based on the level of
ventilation, for both athletes and people with respiratory pathologies.

Keywords: Mathematical modelling, epithelial damage, airway dehydration
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Introduction

Coronavirus disease 2019 (COVID-19) has caused almost three million deaths worldwide and
infected 130 million people. Although most patients recover well following infection, those who
are admitted to intensive care unit (ICU) can experience severe dysfunction during and follow-
ing their ICU stay. To the best of our knowledge, no study has presented objective follow-up
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measurement of cardio-respiratory and neuromuscular function of these patients in the year fol-
lowing ICU stays. The purpose of this study was to assess patients having stayed in ICU due
to COVID-19 infection within the first two months following their discharge, and six months
afterwards.

Methods

The study involved across 6 ICUs of University hospitals and private clinics. Forty-eight patients
(65 £ 10 yr) who had been hospitalized in ICU for COVID-19 infection for 36 days [11-80] and
mechanically ventilated for at least 3 days were recruited. Participants visited the laboratory
three times at two time point each: at 4 to 8 weeks (T1) as well as 6 months (T2) after ICU
discharge. The 1st and 4th visits consisted of questionnaires, blood test, spirometry testing and
cardiopulmonary exercise testing on cyclergometer to assess VO2peak. (i.e. maximal oxygen
uptake). The 2nd and 5th visits consisted in neuromuscular function testing i.e. maximum
voluntary contraction (MVC) of the knee extensors (KE) and a fatigability test entailing KE
contractions of progressive intensity until task failure (i.e. QIF test). The 3rd and 6th visits
were an MRI measurement with quadriceps volume and metabolic fatigue (data not presented).

Results and Discussion

Using FACIT-F questionnaire, 54% of patients were classified as fatigued at T1 vs 24% at T2.
At T1, fatigue, depression and sleeping questionnaires as well as the main spirometry indices
showed significant differences between the fatigued and non-fatigued group (p< 0.05). These
variables were the only discriminating data between fatigued and non-fatigued patients. On
average, VO2peak, relative to body weight, increased significantly (p< 0.001) by 15% + 19%
between T1 and T2 (i.e. 17.7 to 20.5 ml/min/kg). Maximal aerobic power reached on bicycle
during an incremental test increased significantly (+42%, p< 0.001) between T1 and T2 from
93 to 130 W. Forced vital capacity, maximum voluntary ventilation and the forced expiratory
volume in one second increased significantly (p< 0.05) by 9.4%, 1.2% and 4.5% between T1
and T2 to reach 90.1%, 98.8% and 92.5% of normal values at T2, respectively. KE MVC and
the number of contractions during the QIF test also increased between T1 and T2 (+41% and
+42%, respectively both p< 0.001).

Conclusion

At T1, outcomes of the spirometry tests were the only objective differences between patients
self-declared as fatigued vs non-fatigued. At T2, despite an improvement in all tested parameters
and a reduction of the self-declared fatigued, COVID-19 survivors remained below normal values
for the spirometry tests (e.g. 83% of predicted values for forced vital capacity) and VO2peak
(i.e. 53% of predicted values). These outcomes show the importance to offer treatment and
care (i.e. exercise, physiotherapy) to counteract the persisting cardiorespiratory impairment like
long-term COVID-19 syndrome for instance. This study will be continued on ICU survivors
unrelated to COVID-19 to better understand the relative influence of the virus vs the ICU stay.
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Introduction

In response to the COVID-19 pandemic many countries have implemented periods of national
lockdown that have substantially changed the daily life of people worldwide. In France, a na-
tional quarantine requiring people to stay at home and the closure of all but essential public
places were implemented for the first time on March 17, 2020 for 8 weeks. Using questionnaires
and interviews, recent studies reported relationships between life disruptions associated with
COVID-19 quarantine [1], and alterations in dietary patterns [2] and inversely, maintenance of
dietary patterns [1,3] and lifestyle habits. Thus, the aim was to determine (using food diary
analysis at several time points) the impact of the COVID-19 lockdown on the dietary patterns
in active and non-active French adults.

Methods

A total of 220 participants, age > 18 years, who had never been positive for COVID-19 took
part in an online survey including sociodemographic, eating behavior, weight change, seden-
tary behavior (SED) and physical activity (PA) questions at different times during (3rd week
of lockdown: P1; and 7th and 8th week of lockdown: P2) and post lockdown (1-month post:
P3). Participants completed food diaries every 4 days over these periods. Participants who did
not complete at least 1 food diary in each period were excluded from the final analysis. Energy
Intake (EI), nutrient breakdown and fluids consumed in P1, P2, and P3 were obtained from
the food diary analyses. Linear mixed effects models were fitted to analyze the differences in
dependent variables between the three lockdown time periods.
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Results

Thirty-five females and 15 males (age, 45+15 yrs; BMI, 22.6+3kg/m2; 94% with an outdoor
space) completed questionnaires and food diaries. Sixty percent had a professional activity dur-
ing the lockdown, 80% of them working as executives, employees, and retired, and 58% had at
least a master’s degree. 54% declared themselves to be active (comply with the PA recommen-
dations [4]) and 72% to be non-sedentary (> 7h/d SED) at the time they entered the lockdown.
EI (kcal/d) and nutrient consumption did not differ between active (1661.9 + 458.1) and non-
active (1789.1 £ 606.4), or sedentary (1714.6 & 523.1) and non-sedentary individuals (1742.6 £
539.0) nor between lockdown time points. Alcohol consumption and EI were consistently higher
in males than in females but did not differ between periods. Sedentary participants consumed
significantly (p=0.02) more alcohol than non-sedentary participants in P1, P2 and P3. More
than 60% of participants reported no change in the number of meals and snacks between periods.
Almost half of the participants reported a variation of body weight in P2 vs P1 (44% loss and
56% gain, median change: 1.0 kg) and 40% reported a variation of weight in P3 vs P2 (55% loss
and 45% gain, median change: 0.0 kg).

Conclusion

For the first time, using a food diary analyses revealed that the lockdown period had mini-
mal impact on the dietary intake and eating behaviors in active and non-active French adults.
Apart from methodological considerations, the maintenance of dietary patterns could be partly

explained by the environmental conditions of the population studied.
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Introduction

People with reduced physical fitness (PF) are at greater risks of reduced health-related outcomes
[1]. In response to COVID-19 global pandemic, French government has imposed lockdown on
March 2020 for 8 weeks. A decreased physical activity (PA) levels in several countries and dif-
ferent populations were observed [2-3], which could in turn reduce both PF and health-related
outcomes. Increases in the body mass index (BMI) and decreases in several PF outcomes were
observed in adolescents after COVID-19 lockdown, compared to the pre-pandemic period [4].
However, less data are available in the adult population. The aim of this study was to assess
PF in adults during the first French lockdown.

Methods

Adults (age > 18 years) never been tested positive for COVID-19 took part in an online sur-
vey including sociodemographic outcomes (sex, age, BMI, socio-professional categories (SPC),
education status, daily physical activity, sedentary behaviors, familial environment and four self-
administered PF tests (one-minute sit-to stand test: STS; unipodal tests: UP left & right; chair
test: CT). Measures were carried out at three weeks in lockdown (P1), at the end of lockdown
(P2) and one-month after lockdown (P3). Participants were grouped based on their previous
(before lockdown) lifestyles (four profiles regarding sedentary behaviour (SB) and PA levels :
sedentary is > 7h/d of sedentary behaviors and active is > 150 min/d of at least moderate
physical activity [5]). Linear mixed effects models were fitted to analyze the differences in PF
tests at the three lockdown times periods and the influence of the sociodemographic parameters.

Results

A total of 104 participants (32 men and 72 women) completed tests of PF (age, 44.3+15.8
years; BMI, 22.843.3 kg/m?; 12% lived alone, 34% had children; 28% were active and 56% were
sedentary; 17% were retired). Sixty percent had a professional activity during lockdown, 80% of
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them working as executives, employees or retired, and 56% had at least a master’s degree. No
differences were observed at P1 between the SB and PA subgroups for the four tests. However,
the non-sedentary sub-groups present higher PF performances. PF performances for the non-
sedentary subgroups increased from P1 to P2 and from P1 to P3 (p< 0.05). The sedentary —
non active subgroup increased UP test performance (p< 0.02). PF did not change throughout
the time periods for the sedentary — active subgroup. SPC (STS, CT, UP), BMI (CT), age
(STS, CT, UP) and SB (STS) were the variables exerting the greater influence on PF outcomes.

Discussion

The great lockdown did not negatively affected PF outcomes in our population. However, the
participants presented high levels of education that also contributed to explain the results of
sedentary — active subgroup. Age, SB, high SPC and obesity are the parameters explaining
most of the variance in PF outcomes. Lockdown and reduction of practicable activities may
have led participants to train for and with the tests. The older participants were more affected

and should receive more specifics recommendations.

Conclusion
Lockdown did not lead to a decrease in PF but rather tended to increase some of its components.
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Context

Chronic Obstructive Pulmonary Disease (COPD) is characterized by progressive and non-
reversible airflow limitation. Recommendations for exercise training in patients with COPD
consist of combining endurance, strength and inspiratory muscle training programs. Pulmonary
rehabilitation improves exercise tolerance, reduces respiratory symptoms and increases patient’s
quality of life (QoL) (Gloeckl, Marinov & Pitta, 2013). Meditation and breathing control activ-
ities have also shown benefits (Yudhawati & Rasjid Hs, 2019).

The Afghan walk (Stiegler, 2004) is a physical activity that combines an aerobic effort, a med-
itative state and a rhythmic breathing technique based on the subject’s footstep. The main
respiratory pattern consist of an inspiratory phase during 3 footsteps, keeping inflated lungs
during a fourth and then an expiratory phase during 3 footsteps, ending with keeping deflated
lungs during a last footstep, before starting a new cycle. Despite of the many supposed benefits
associated with this activity, to our knowledge, there is no scientific evidence supporting the
interest of conducting this activity in COPD patients.

The aim of this study was to assess the effects of implementing Afghan walking sessions in a
respiratory rehabilitation program on functional capacity, ventilatory parameters and QoL in
COPD patients.

Methods

Thirty patients with COPD (GOLD score: 2.7£1) gave their written informed consent to par-
ticipate in the study. After having completed an evaluation of anthropometric characteristics,
respiratory function, functional capacity (6-MWT) and QoL (SF-36) examinations, participants
were randomly allocated to either a control group or an experimental group. For all participants,
the 4-weeks respiratory rehabilitation program was composed of daily cycloergometer sessions,
strength-training and stretching sessions. In addition, each week, 5 treadmill walking sessions
were added to the control group (CTRL) while the experimental group (EXP) completed 3
Afghan walking sessions, completed by 2 treadmill walking sessions. Ventilatory, functional and
QoL assessments were repeated at the end of the program in both groups. Descriptive analysis
and a Linear Mixed Model (LMM) were used to assess the impact of each rehabilitation program.

Results

Compared to CTRL, EXP had higher improvements in vital capacity (VC: -0.3% vs. +7.5%)
forced vital capacity (FVC: 0% vs. +13.7%), forced expiratory volume in 1 second (FEV1: -4%
vs. +14.9%) and inspiratory and expiratory capacities (-0.8% vs. +11% and +4.1% vs. +8.7%).
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The LMM tended to show significant effects of Afghan walking sessions on VC, FVC and FEV1.
Both groups improved 6-MWT distance (+13.9% vs. +11.9%). The lower benefit observed for
EXP could be explained by lower walking speed and travelled distance during Afghan walking
sessions compared to treadmill sessions. Finally, QoL. was not improved in CTRL and EXP.
This surprising result could be related to biased responses linked to pre-program quarantine
week.

Conclusion

Afghan walking could be a usefull activity in COPD patient’s rehabilitation. Further analyzes
are required to confirm this assumption.

References

Gloeckl, R., Marinov, B., & Pitta, F. (2013). Practical recommendations for exercise training
in patients with COPD. European Respiratory Review, 22(128), 178-186.

Stiegler, E. G. (2004). Régénération par la marche afghane: La respiration au service de la

santé. Les éditions Trédaniel.

Keywords: Afghan Walk, COPD, pulmonary disease, rehabilitation

120



A comparison of two grouping methods in
classification of young rugby players

Gregory Lentin *T 1, Sean Cumming 2, Julien Piscione 3,

Patrick Pezery °, Moez Bouchouicha %, José Gadea ",
Jean-Jacques Raymond ®!, Pascale Duché !, Olivier Gavarry !

! Impact de I’Activité Physique sur la Santé — Université de Toulon — France
2 University of Bath, Department of Health, Bath, United Kingdom. — United Kingdom
3 Performance Department, French Rugby Federation, Marcoussis, France. — Fédération Francaise de
Rugby — France
4 Ligue Sud Provence-Alpes Cote d’Azur de Rugby, Le Pradet. — Fédération Francaise de Rugby —
France
> UFR STAPS Toulon — Université de Toulon (France) — France
6 CNRS, LSIS, Toulon — Aix Marseille University, University of Toulon, — France
7 Ligue Sud Provence-Alpes Cote d’Azur de Rugby, Le Pradet. — Fédération Francaise de Rugby —
France
8 Sport Medicine and Traumatology Unit — CHITS Hépital Sainte Musse Toulon — France

Introduction

In rugby union, serious attention is being paid to minimize and control the risk of injury in
youth categories. Thus, classifying young rugby players by age is a matter of debate in some
rugby federations with a growing awareness to evolve the age-grading model [1]. The aim of
this study was to compare variance in the body size and body composition of schoolboy rugby
players, aged 9 to 14 years, across a weight- and age-grading models.

Methods

Assessments of skinfold thickness were used to assess body fat mass (BF), fat-free mass (FFM),
body fat mass index (BFMI) and fat-free mass index (FFMI). Standardized measure of height
and weight were taken for all participants. Data were grouped according to the age categories
of the French Rugby Federation (Ul1l: Under 11 years, U13: Under 13 years, Ul5: Under 15
years), to the weight categories (W30-44.9; W45-59.9; W60-79.9) carried out from 25th and
75th weight percentile in each age category. BMI status (NW: normal-weight versus OW/OB:
overweight /obese) were considered. Extreme morphotypes are characterised from BFMI and
FFMI in the weight-grading model on the Hattori’s body composition chart.

Results

The dispersion of anthropometric characteristics decreased significantly for the weight model,
except for height in all groups and BFMI for U13. Among NW, 3%, 1.8%, 0% up-graded; 18.2%,
68.7% and 45.5% down-graded; among OW, 50%, 21.5%, 12.5% and among OB, 91.3%, 83.3%,
74.6% up-graded, respectively in Ul1, U13, U15. FFMI/BFMI were correlated in Ul1 (r= 0.80,
p< 0.001), U13 (r= 0.66, p< 0.001), Ul5 (r= 0.77, p< 0.001). There was no significant
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correlation in W45-59.9 and low correlations in W30-44.9 (r=0.25, p< 0.001) and W60-79.9
(r=0.29, p< 0,001). Significant grading difference between the centroids (p < 0.020) and the
distribution deviates from centroids of BFMI and FFMI (p < 0.0001) were noted between the
two models. Thirteen players were located in adipo-slender, twenty-three in adipo-solid, twenty-
two in lean-slender, two located in the lean-solid morphotype in weight model.

Discussion

Our results pointed out a decrease of the dispersion in most of anthropometric characteristics
for the weight-grading model compared to the age-grading model. Young players of different age
categories were mixed, and consequently taking into account the level of growth by weight and
height. Knowing that more than half young American football players classified in advanced
maturity were obese [2], it could be reasonable to think that obese players of a young age cate-
gory will find themselves with players with similar maturation level in a high weight category.

Conclusions

This weight-grading model allowed to reduce the dispersion of FFMI/BFMI between young play-
ers while preserving the identity of age category. The Hattori’s body composition chart allowed
more detailed examination of morphological atypicalities among schoolboy rugby players and to
design individual intervention for fat loss or muscle gain.
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Introduction

It is not yet clear whether a competition-related stressor alone would be able to alter hormonal
responses, particularly for DHEA and testosterone. Therefore, this study measured the impact
of the same acute exercise, associated or not with competition-related stress (official college
soccer game played at the opponent’s home versus practice game) in elite soccer players on both
saliva DHEA and testosterone concentrations and rhythms.

Method

All procedures were approved by the local Ethics Committee and were carried out in accordance
of the declaration of Helsinki. Twelve healthy, trained male volunteers (age: 21.2 + 1.8 yr;
weight: 77.9 + 3.5 kg, height: 177.3 4+ 4.0 cm), performing at the top national soccer student
level, agreed to participate in the study after being informed of the nature of the experiments
and gave written informed consent. The two experimental days: competition day ("match”, i.e.,
away national university tournament soccer match) and training day ("train”, i.e, simulated
match in an out-of-competition day) were randomized and separated by one week, with samples
taken: a) immediately after awakening between 07:00/07:30 h; b) 09:00 h; ¢) 12:00 h; d) between
14:00/15:00 h, just before the real or the simulated match; e) between 16:00/17:00 h, just after
the real or the simulated match; f) at 20:00 h. All samples were analysed in a blinded way for
DHEA and testosterone determination.

Results

Wake-up DHEA concentrations were decreased at 12:00, 14:00/15:00, and 20:00 on the ”official
game” day and at 09:00, 12:00, 14:00/15:00, and 20:00 on the ”training game” day, respectively.
Salivary DHEA values at 09:00 were higher on the ”official game” day compared to the ”training
game”. Post-exercise DHEA values at 16:00/17:00 were higher on both the ”official game” day
and the ”training game” day compared to pre-exercise values at 14:00/15:00, whereas wake-up
testosterone concentrations were from 09:00 onwards on both experimental days.

Discussion and Conclusion

An anticipated DHEA response to competition stress was found in the present study. How-
ever, on both experimental days, comparable increase in post-exercise DHEA concentrations
were obtained without change in post-exercise testosterone or in their diurnal patterns [1-5].
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In conclusion, our data demonstrate for the first time an anticipated increase in DHEA during
competition, but there is no impact of a competition-related stressor on DHEA and testosterone
exercise responses and a diurnal steroidal pattern was maintained.

Keywords: saliva — steroid hormonal pattern — soccer players — circadian rhythm
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Introduction

Several mechanisms such as altered agonist-antagonist muscle co-contraction (Cattagni et al.,
2014), and pain (Litwin et al., 2011) have been proved to impair postural balance in different
populations. It remains unclear whether these mechanisms, involved in athletic pubalgia (AP),
may impair postural balance in soccer players with AP. Considering that postural balance im-
pairment is associated with sport-related injuries and athletic performance declines (Zemkova,
2014), it seems important to investigate the effect of AP on postural balance. Such investigation
could provide clinicians with additional elements when designing rehabilitation programs and
consequently preventing players with AP from potential injuries associated with postural im-
pairment. Therefore, the aim of this study was to compare postural balance outcomes between
soccer players with and without AP.

Methods
Fifty-four soccer players, 27 with AP (AP group: APG) and 27 healthy ones (control group:
CQG) participated in this study. Static postural balance was assessed by recording the mean cen-
tre of pressure (CoP) oscillations on firm and foam surfaces and in eyes opened (EO) and closed
(EC) conditions. Besides, Copenhagen Hip and Groin Outcome Score (HAGOS) subscales were
evaluated.

Results and discussion

The APG exhibited significant worse postural balance (higher CoP displacements) on the foam
surface (EO: p< 0.01, EC: p< 0.05) compared to the CG. They also had significantly (p< 0.001)
worse self-reported outcomes in all HAGOS subscales (pain: d=2.43, symptoms: d=2.68, activ-
ities in daily living: d=1.86, physical function in sport and recreation: d=3.23, participation in
physical activity: d=2.21 and hip and/or groin-related quality of life: d=2.83) compared to their
counterparts. Soccer players with AP revealed static postural balance impairment compared to
the controls that could be due to their worse HAGOS pain score.

Conclusions
As soccer players with AP could play through pain, it seems important to work on balance
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rehabilitation programs not only to prevent potential injuries, which could result from postural
impairment, but also to restore their worse HAGOS sport function and physical activity scores.
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In North Africa, few studies have evaluated the physical capacities or biological profiles of pro-
fessional volleyball (VB) or basketball (BB) players. The aim of our study was: i) to elaborate
the impact of training and competition of two professional teams (BB and VB) on a physical
level, specifically the muscular power of the lower limbs; ii) to evaluate the influence of the
morphotype on game position in each sports game.

Material and methods

Subjects - 28 male BB and VB International players were invited to participate in this study
(N=28; 14 BB players and 14 VB). The mean age, height and weight are respectively 28.14
+5.17 years, 19449 cm, and 91.29+10.12 kg for the BB group and 28.14 + 4.15 years, 193 £ 5
cm and 87.61 + 7.65 kg for the VB group. Already injured players as well as players who were
injured during the study were taken off the protocol.All the sessions were conducted at the same
time during the training session from October 2019 to January 2020.

Study protocol - The tests’ order was counterbalanced during the measurement sessions for all
the subjects. All subjects underwent two types of measurements:

-Anthropometric measurements of weight, sitting height, standing height, lower limbs length,
intercondylar diameter of the femur, circumferences in the lower limbs, intercondylar diameter
of the humerus, brachial circumference, skin folds.

-Muscular power tests: five-jump-test (FJT) and Sargent test as vertcial jump (VJ).

We have used Harman formula to calculate peak and mean (average) of power values. Indeed,
Harman et al. (1991) established the following equations: Peak Power (PP [W]) = 61.9 x VJ
(cm) + 36.0 x mass (kg) + 1822, and the Mean Power (MP [W]) = 21.2 x VJ (cm) + 23.0 x
mass (kg) — 1393.

Statistical analysis - The results were obtained by applying repeated measures analysis of vari-
ance (ANOVA). A post-hoc Newman-Keuls test was applied to compare experimental data two
by two. When comparing two independent groups, we have used the Mann-Whitney U test.

Results

A significant difference was recognized between BB and VB group in the FJT (respectively,
11.76 £+ 0.83 m, 13.07 £+ 0.91 m; p=0.0007) and VJ measurements (respectively, 0.49 + 0.06
cm, 0.61 £ 0.04 cm and p=0.00004). There was a significant correlation between the PP (W)
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and the muscular power tests (FJT and VJ) in the BB group (Respectively, r=0.85, p=0.007
and r=0.59, p=0.02).

Discussion

No statistically significant differences between the anthropometric results were found in compar-
ison of both teams. However, our results showed a significant difference in the power parameters
test (FJT and VJ) in VB team. This suggests that VB team had stronger players with more
developed explosive power of the lower limbs. This finding was confirmed by a significant differ-
ence in the peak of power in favor of the VB team. We related the difference in the VJ results
to the differences in the jumping sport skills, as the VB sport requires more jumping skills than
BB.

BB players were mesomorphic and VB players were ectomorphic-endomorphic. In the VB team,
the liberos were endomorphic while the Middle blocker were mesomorphic. The results we found
in each team separately and through a comparison of their game position could enable coaches
to individualise and determine suitable training methods, depending on the morph type of an
athlete.

Keywords: Physiology — Power — Lower Limbs — Basketball, Volleyball
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Introduction

Patellar tendinopathy (PT) is one of the most common causes of anterior knee pain in athletes
(Lian et al., 2005) that decreases proprioception (Torres et al., 2017). Interestingly, propriocep-
tion impairment (Horlings et al., 2008) and pain (Hirata et al., 2012) induce postural balance
alterations. Therefore, athletes with unilateral PT (UPT) may have postural balance inter-limb
asymmetry, which may increase subsequent lower extremity injury occurrence (Paterno et al.,
2010). Therefore, we aimed to evaluate static and dynamic postural balance inter-limb asym-
metries in athletes with UPT.

Methods

Twenty-eight athletes with UPT and 28 healthy athletes participated in this study. Static postu-
ral balance inter-limb asymmetry (symmetry index: SI) was assessed based on differences in the
mean center of pressure (CoP) velocity (CoPv) values between the two legs. Dynamic postural
balance was assessed with inter-limb asymmetry using the Y Balance Test (YBT).

Results and discussion

In static balance, SI values were significantly (P< 0.001) higher in the UPT group compared
to controls. In dynamic balance, inter-limb asymmetry values were also significantly (P< 0.01)
higher in athletes with UPT compared to controls.

There are many potential mechanisms that may contribute to the asymmetrical postural balance
such as pain and proprioception alteration.

Conclusion

Athletes with UPT had higher postural balance inter-limb asymmetries compared to controls.
As most athletes with UPT continue to train and compete, adequate training and rehabilitation
programs should be ensured to prevent potential subsequent injury occurrence.
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Introduction

Hight intermittent sprint in hypoxia has been demonstrated benefits on performance for team
sports (Brocherie et al. 2015). Technological improvement from last decades permit to sim-
ulated altitude using inflatable mobile solution close to the practice and integrate more easily
this typology of training in real situation. Even if many studies report benefit of this one, few
studies were performed during real season with professional players. The aim of this study is to
investigate the effect of 5 weeks of high intermittent training (HIT) under hypoxia comparing
Metabolic Power Profile (MPP) (Cassirame et al. 2017) and Acceleration Speed Profile (ASP)
(Morin et al. 2020) based on GPS data collected during all training and games session.

Methodology

During football season, men professional team added supplement training under hypoxia for
12 volunteers’ players during 5 weeks with 2 supplements sessions per week with hypoxia set
between 3000 and 3200m with Cloud 9 machine (Sporting Edge, UK). At 1st week, players
performed a moderate exercise on bike (Wattbaike, UK) set at 30% off their maximal power
output during 2 phases of 5 min, and a second one 2 days later with 2 sets of 8 reps of 15 s
all-out exercise followed by 20 s recovery. For 2nd to 5th weeks, players performed 2 sessions
per weeks, 2 and 4 days after games day with 3 sets of intermittent training as follow 15s-20s /
15s-20s / 8s/15s with 3 min recovery between sets. During same period, other players from the
team performed similar exercise bout in normoxia conditions.

All players were equipped with GPS during all trainings and games sessions (Exelio, Italy). Data
collected permitted to generate MPP and ASP on periods of 2 weeks before and after training
intervention. For each volunteer player (HG), a player of same role was randomly integrated
in control group (CG). Difference of evolution between group were analysed using magnitude
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based inference using 0.2 SD for small effect, 0.6 SD for moderate and 1.2 SD for large (Hopkins
et al. 2009).

Results

After training intervention, we can observe that both groups significantly increased their per-
formance for MPP and ASP. No difference was found in ASP evolution between HG and CG.
Performance increase was similar for both. Regarding MPP, Small differences were observed
between group evolution for rolling average 1, 10, 15 and 30s and moderate differences for 3 and
5s. No difference was observed in duration over 30s.

Conclusion

In professional football season, adding high intermittent exercise under hypoxia can permit to
increase metabolic power on short duration exercise only whereas maximal acceleration and
speed capabilities remain unchanged.
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Introduction

Chronic sleep deprivation can lead to various physiological and/or psychological disorders in the
general population (Banks et al., 2007, Hurdiel et al., 2014). In high performance athletes, sleep
is an integral part of recovery and performance. Several studies have shown that the sleep of
players in team sports is often degraded, due to late matches, and frequent travel (Walsh et al.,
2021), The objective of our work, was to propose a sleep education program to professional ice
hockey players and observe the longitudinal effect on subjective sleep quality and sleepiness.

Methods

Twenty-one professional hockey players, aged 19 to 38 years (25 + 5.5 years), participated in
this study. During the season, we have initiated several actions to improve players’ sleep. First
of all, we hosted a sleep conference at the beginning of the season. This conference explained
the main principles of sleep and made players aware of the importance of sleep-in recovery and
performance. Second, after an initial individual assessment, each week, we were able to give
players personalized advice and strategies to meet their specific needs.

From January 4 to April 21, players completed a monthly self-reported sleep and sleepiness
questionnaire, the Pittsburgh Sleep Quality Index (PSQI) and the EPWORTH, respectively.
This allowed us to assess their subjective sleep quality and sleepiness throughout the season.
Repeated measures analysis of variance (ANOVA) and post hoc tests were performed to observe
the individual evolution of the PSQI score and the Epworth scale. The components of the PSQI
were also included in the analysis.

Preliminary results

The statistical analysis reveals a significant intra-individual difference for the Epworth (p < 0.001).
The Post hoc tests showed all comparisons of the first assessment with the others are statistically
significant (p < 0.05). There was a trend in improved observed for the overall PSQI Score (p =
0.061). Only the component ”Daytime dysfunction” was significant (p < 0.001). The Post hoc
tests showed a significant difference between the first and the second assessment (p < 0.001),
the first and the third (p = 0.025), the first and the fourth (p = 0.005)

Conclusion
Among professional ice hockey players, a fifteen-week sleep education program may reduce sleepi-
ness and improve players’ perceived fitness. The subjective sleep quality, as assessed by the
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overall PSQI global score, was not significantly improved, the results are encouraging. As the
season is not yet over, a fifth evaluation could confirm our first results. Finally, it would be in-
teresting, to measure in a more objective way, the sleep of the players with for example actimetry.
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The performance of short and repeated apneas during intense intermittent exercise is sufficient
to induce an arterial desaturation (Thesis, Guimard A). A training program using such a dy-
namic apnea could therefore lead to similar adaptations to those observed after an intermittent
hypoxic training program. The aim of the present study was to evaluate the effect of a dynamic
apnea training program on the aerobic and anaerobic power in young men.

Twenty four men untrained in apnea and in endurance (20.4 + 2.1 years) followed a two months
exercise training program which consisted in: 16 sessions of training with 3 bouts of 10 repeti-
tions of 10 sec at 90% of the power reached at maximal oxygen uptake (PVO2max) separated
by 20 sec at 50% of PVO2max. Thirteen volunteers performed the periods of 10 sec at 90% of
PVO2max in apnea (apnea group) and 11 volunteers breathed normally during these periods
(control group). Before and after the training program, participants performed a maximal pro-
gressive exercise test and a Wingate test on a cycle ergometer.

Training increased PVO2max during the progressive exercise test (p< 0,001) and did not al-
ter VO2max (p=0,42). The peak power during the Wingate test was increased by training
(p=0,009) and the mean power did not change (p=0,11). No effect of the training group was
found for each variable.

These results indicate that repeated short apneas included in an intermittent exercise train-
ing has no specific effect on the aerobic and anaerobic power. The physiological effects induced
by these dynamic apneas were likely too transient to induce similar adaptations to those ob-
served during intermittent hypoxic training.

Keywords: dynamic apnea, maximal progressive exercise, Wingate test
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Introduction

During the soccer match, players performs a variety of movement skills with high intensity inter-
mittent efforts such as jump, speed, agility, muscle strength, kicking, overhead play for header
(Stolen et al. 2005). In fact, researchers in the field of sport performance have proven that re-
peated sprint ability (RSA) and resistance training (RT) constitutes as important components
to improve fitness performance among soccer players (Meylan et al. 2014). However, to our
knowledge, the effect of combined RSA-RT, on physical and physiological markers has not been
determined yet. The aim of this study was to examine the effect of 8 weeks combined program,
with RT and RSA exercises, on anthropometric measurement, jumps speed, endurance, repeated
sprint and hematological parameters.

Methods

Sixty-two (62) male professional soccer players (age: 24.8+2.6 years; weight: 67.51+7.4 kg;
height: 179.6347.78 cm; BMI: 21.524 2.48 kg/m?) from the same Tunisian football team (J.S.
Omran) were enrolled in this study. Players were randomly assigned to four groups depending
on the training programs :((a) Resistance training group (RTG; n= 15), (b): Repeated sprint
training group (RSTG: n= 15); (c¢) Combined training group (CTG; n= 15); and (d) Control
group (CG; n=15)). The study was carried out eight 8 weeks of the pre-season period. Players
from different groups were evaluated two times during the study plasma volume, hematological
parameters, and physical fitness was evaluated over three days.

With the usual training, players added a specifics exercises three times a week, with nonconsec-
utive days (48h rest), using repeated sprint only (for RSTG) or back-squat training only (RTG)
or back-squat and repeated sprint trainings, during separate sessions, alternate during combined
training (CTG).
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Results and Discussion

The results of this study showed that CT improved significantly sprint 30-m, RSS performance
indices, while RST showed an improvement only in sprint 30-m and best time index of RSS.
However, no significant change was observed on RSS indices and sprint 30-m with RT group.
Our results are similar with Torrelo et al. (2018).

Keywords: Alternate training, body composition, sprint, countermovement jump test
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Introduction

In professional athletes, travel across several time zones is an inevitable features of participation
in international competitions or training camps. Rapid airline travel across several times zones
induces jet-lag, caused by conflict between the internal pacemaker and external cues (Duffield
and Fowler 2018). Although the sleep-wake rhythm synchronizes within a few days after trans-
meridian flight, circadian rhythms such as melatonin or core body temperature (CBT) rhythms
take longer to resynchronize (Lee and Galvez 2012). To the best of our knowledge, limited
field studies have investigated circadian rhythms during a real Eastward flight in professional
athletes. Thus, the objective of this study was to assess the effects on sleep-wake and core body
temperature rhythms, of long-haul travel to the east (France-Japan), using an active strategy
of synchronization at destination with melatonin and bright light, in professional cyclists.

Methods

Four male professional road cyclists (age: 26.0+1.4 yrs; height: 175.8+£1.5 cm; weight: 62.8+£5.7
kg) of the French national team took part in this study. The day before travel, athletes main-
tained their usual sleep-wake rhythm at home. Athletes traveled overnight from Paris to Tokyo
on a direct flight in economy class. At destination, athletes synchronized their sleep-wake rhythm
as quickly as possible, with use of melatonin pills in the evening for 5 days (3.0 mg on the 1st
night, 2.0 mg on the 2nd , 3rd, and 4th nights and 1.0 mg on the 5th night) and light ther-
apy upon awaking (20 min at 1500 lux). Sleep-wake rhythm was evaluated by a sleep diary and
CBT was monitored continuously by electronic capsules (e-Celsius®), Bodycap, France) from the
day before travel to the 5th day at destination. CBT data was analyzed using the Cosinor model.
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Results and discussion

The week before travel, bedtime was 22:454+02:00 h:min and wake-up time was 07:50+02:09
h:min for a total sleep time (TST) of 08:44402:02 h:min. TST decreased to 07:33+£00:53 h:min
on the 3rd night in Japan causing a sleep dept, which was restored on the 4th and 5th nights
(08:51402:11 h:min and 09:10+01:40 h:min respectively). Preliminary CBT results showed that
batyphase appeared at 05:00+£01:05, with a nadir at 36.20C, the day before travel. It shifted at
07:56402:50 h:min, with a nadir at 36.30C, the first night at destination, i.e. a phase advance
about 4 hours on the 7 time zones crossed. This phase advance was then slower than the first
days, since batyphase appeared only at 07:00403:36 h:min with a nadir at 36.00C, on the 5th
night (Table I).

Although chronobiological rhythms of these athletes were not completely synchronized, sleep-
wake rhythm and TST were restored after 3 days at destination. We can hypothesize that
professional athletes, due to their frequent experiences of jet lag, adapt well to a new schedule.
Furthermore, melatonin administration and bright light exposure like sunrise, in addition to the
sunset summer in Japan might have been favorable to a relatively rapid synchronization.
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Introduction

Antioxidant supplementation has become a common practice among athletes to boost sport
achievement (Ammar et al., 2018). Likewise, melatonin (MEL) has been ingested as an er-
gogenic aid to improve physical performance (Cheikh et al., 2018). Nevertheless, the effect of
acute MEL ingestion on aerobic performance in a continuous exercise until exhaustion has been
previously investigated only during indoor exercises which are not specific to running activities
(i.e., swimming, cycling) (Beck et al., 2015, 2016, 2018). Therefore, the present study aimed to
evaluate the effect of MEL ingestion on physical performance and biochemical responses during
exhaustive running exercise.

Methods

In a double-blind randomized study, thirteen professional soccer players [age: 17.54 £ 0.78 years,
body mass: 70.31 + 3.86 kg, body height: 1.80 + 0.08 m; maximal aerobic speed (MAS): 16.85
+ 0.63 km/h; mean + standard deviation], members of a first league squad, performed a run-
ning exercise until exhaustion at 100% of MAS, after either MEL or placebo ingestion. Physical
performance was assessed, and blood samples were obtained at rest and following the exercise.

Results
Compared to placebo, MEL intake prevented the increase in oxidative stress markers (i.e., mal-
ondialdehyde) and alleviated the alteration of antioxidant status (i.e., glutathione peroxidase).
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In addition, MEL intake decreased post exercise biomarker of muscle damage (i.e., creatine
kinase). However, physical performance was not affected by MEL ingestion.

Discussion

The main findings of this study proved that MEL does not affect physical performance. Some
previous studies concluded also that MEL ingestion had no effect on endurance performance
(Brandenberger et al., 2018). However, a more recent study (Cheikh et al., 2018) demonstrated
that MEL ingestion after strenuous late-evening exercise improved aerobic performance on the
following day. These findings have been attributed to the improvement in sleep quality and
quantity after MEL ingestion. Moreover, Beck et al. (2018) found that MEL ameliorated aero-
bic performance during a cycling exercise until exhaustion. The difference between the present
study and that of Beck et al. (2018) may be due to the difference in the exercise type used,
since it has been shown that physical performance during a limited time test is superior during
a cycling exercise than a running one (Derman et al., 1996).

Otherwise, MEL ingestion before the running exercise test prevented the increase of cellular dam-
age. Accordingly, our previous study showed similar trends for muscle damage and oxidative
stress parameters after MEL ingestion during an intensive training camp (Farjallah et al., 2020).

Conclusion
Acute MEL intake before a maximal running exercise protected athletes from oxidative stress
and cellular damage but without an effect on physical performance.
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Introduction

Intense physical exercise induces residual fatigue that may affect sleep quality. Sleep constitutes
an essential component of recovery and performance. Whole body cryotherapy (WBC) is a
recovery method commonly used by athletes. It has been shown that WBC might enhance sleep
quality (Bouzigon et al., 2014). Hyperbaric oxygenation (HBO) is an innovative recovery pro-
cess in the field of sport. However, investigations on the effect of HBO on post-exercise recovery
and sleep are lacking. The aim of this study is to assess and compare the effect of HBO and
WBC on nocturnal heart rate variability (HRV) and sleep quality following an intense exercise
performed in the afternoon. It is hypothesized that a single exposure of these recovery methods
will stimulate the vagal tone during sleeping.

Method

Well-trained cyclists will perform an incremental maximal effort test (+ 25 W per minute) on
a mechanical cycle ergometer in order to determine their peak power output (PPO). During
experimental sessions, participants will perform a noon intermittent training consisting of eight
bouts of 20s cycling interspersed by 10s of rest (Tabata pattern) at 130% PPO (50 W load,
cadence between 90 and 100 rpm). Then, they will complete in randomized order the following
recovery modalities: HBO (15-min at 97% O2 - increasing pressure from 1 to 1.3 ATA, 40-min at
97% 02 - 1.3 ATA, 5-min at 97% O2 - decreasing pressure from 1.3 to 1 ATA), WBC (3-min at
-600C) or passive recovery (Control). During each night following training session, HRV (mean
R-R interval, RMSSD, LF, HF, LF/HF power ratio) and sleep endpoints (sleep onset latency,
wake after sleep onset, total sleep time, sleep efficiency, rapid and non-rapid eye movement pro-
portion) will be recorded using Hexoskin shirts (C).

Results and Discussion

We hypothesize that the use of 3-min WBC after training will enhance HRV activity, suggesting
benefits on sleep quality compared to Control condition. Indeed, Douzi et al., (2019) shown
an improvement of parasympathetic nervous activity during the slow-wave sleep period after a
similarly WBC post-exercise exposure. Furthermore, although autonomic nervous activity has
not been yet investigated during sleep following HBO exposure, we also expect an improvement
of parasympathetic nervous activity. Indeed, Lund et al. (2003) shown that HBO (60 min at
2.5 ATA) used at rest increased cardiac vagal tone, suggesting a stimulation of the activity of
the cardiac parasympathetic system.
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Conclusion
The aim of this research is to assess the effect of HBO and WBC on HRV and sleep quality after
performing an intense physical exercise.
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Sleep is a primordial component of physical performance and health. Optimal sleep quality and
quantity is such a major issue, since we know that more than 20% of the population is suffering
from sleep disorders. Cold therapy lead to numerous beneficials effects particularly on wellness
feelings, anti-inflammatory process and autonomous nervous system activation. Thus, cryostim-
ulation exposure may be considered as a potential strategy to improve sleep.Previous studies
using acute cryotherapy session already demonstrated benefits on perceived sleep quality and
reduced movements number in the night. However, little is known about the effects of repeated
cryotherapy exposures on sleep.The aim of this study was to evaluate the effects of 5 consecutive
days of cryostimulation sessions on sleep parameters.

Twelve healthy subjects (5 female ; 7 male aged 22.8 £+ 2.2) participated in this randomized
protocol, with 5 consecutive days with/without cryotherapy exposure. Sleep was analyzed over
the 5 nights of each condition (control/cryo). Sleep quality and quantity were assessed by ques-
tionnaire (Spiegel), actigraphy (movements number) and headband (cerebral activity).

Preliminary results showed that subjective sleep quality was higher in the cryotherapy con-
dition compared with the control week. This difference was observed in female as well as in
male participants. These results are promising considering cryostimulation as a potential strat-
egy to improve sleep but more parameters need to be analyzed to strengthen the positive impact
of cryostimulation. Thus, further analysis will focus on objective indices such as sleep duration,
sleep onset, duration of REM and non-REM sleep cycle phases, number and duration of awak-
enings, sleep efficiency and position changes.

The overall of the oncoming results will give us new findings about how repeated cold exposure
influence sleep patterns.

Keywords: cryostimulation, sleep
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Contexte

Bien que les nageurs soient impliqués dans I’entrainement et la compétition a un age relativement
jeune, les différences dans les réponses physiologiques a ’exercice, par rapport aux adultes, ne
sont généralement pas respectées. Les jeunes nageurs sont rarement impliqués dans le controle
de P’entrainement, ce qui conduit a une prescription inadéquate des intensités et du volume
d’entrainement. Cette étude visait a examiner l'effet de la prescription et du contrdle des in-
tensités d’entrainement autour de la vitesse critique (CV) sur les performances du 400 m crawl
pendant une période de 8 semaines.

Méthodes

Vingt jeunes nageurs de sexe masculin (13,4+1,0 ans) ont été répartis au hasard en deux groupes.
Le groupe expérimental (EG) avec lequel on a utilisé un suivi de I'entrainement basé sur des
intensités autour de la CV (95, 100, 105 et 110% de la CV), tandis que pour le groupe de
controle (CG), différentes zones de fréquence cardiaque (FC) (EN1+, EN2, EN2+ et EN3) ont
été utilisées comme critére d’intensité. Le volume d’entrainement était le méme pour les deux
groupes. Un test maximal de 400 m crawl (T400) a été effectué avant et apres la période de 8
semaines afin de déterminer les intensités de CV et d’évaluer les variations de performance. Le
taux d’effort pergu (RPE) et les valeurs de la FC ont également été évalués.

Résultats

Des effets principaux significatifs du temps ont été observés pour T400, CV, FC et RPE.
Une interaction significative groupe x temps a été trouvée pour le T400 (p=0,035, taille de
Ieffet=1,07, modérée). Les résultats ont révélé des améliorations significatives avant-apres pour
EG (de 328,464+26,25 s a 305,88+20,09 s) et CG (de 329,07+25,24 s & 314,75+19,87 s). Une
interaction significative groupe x temps a également été trouvée pour CV (p=0,005, taille de
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Peffet=1,51, grande). Les résultats ont révélé des améliorations significatives avant-apres pour
EG (de 1,126+0,08 m/s & 1,207+0,07 m/s) et CG (de 1,124+0,08 m/s & 1,1734+0,07 m/s).

Conclusions

La CV calculée a partir d’une seule course de 400 m peut étre appliquée chez les jeunes nageurs
compétitifs pour prescrire et suivre des séries d’entrainement en endurance. Dans cette étude, 8
semaines de prescription et de suivi d’un programme d’entrainement en endurance utilisant des
temps imposés correspondant & des intensités allant de 95% a 110% de la CV a permis de mieux
améliorer les performances du 400 m crawl par rapport a la méthode de suivi "traditionnelle”
basée sur les zones de FC. Ainsi, les entraineurs de natation sont encouragés a concevoir des
programmes d’entrainement basés sur un contenu et des intensités liés a la CV pour le suivi et
la prescription de ’entrainement chez les jeunes nageurs compétitifs.

Keywords: natation, endurance, suivi de ’entrainement, zones d’entrainement, vitesse critique
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Objectif
tester les effets de la privation partielle de sommeil (PPS), une courte sieste, une dose modérée de
caféine, et leur combinaison sur la somnolence subjective et le temps de réaction chez des sportifs.

Méthodes

Neufs judokas de haut niveau ont volontairement complété une session apres une nuit de sommeil
normal (NSN) et quatre sessions apres une nuit de PPS (temps au lit de 22h30 & 02h30). Dans
un ordre contrebalancé, les participants ont complété cing sessions expérimentales; NSN, PPS
avec ingestion de placebo (PLA), une opportunité de sieste de 20 min (N20, de 14h10 & 14h30),
une dose modérée de caféine (CAF : 5mg-kg-1) et la combinaison d’une dose modérée de caféine
et d’une sieste (CAF+N). Le temps de réaction simple (SRT) et a choix multiples (TCRT) et
le questionnaire de somnolence d’Epworth (ESS) ont été évalués avant (12h45) et 30 min apres
la sieste (15h00).

Résultats

la PPS a augmenté le SRT comparé au NSN (p< 0.01; d=1.02) mais pas le TCRT. Seulement
lingestion de CAF a amélioré la performance de SRT (p< 0.001; d =2.07) comparé & PLA.
TCRT a été meilleure apres N20 (p< 0.001; d=2.89) et CAF+N (p< 0.001; d=2.17) comparé
a PLA. Les scores de ESS ont augmenté apres la PPS par rapport au NSN (p< 0.001, d=0.86)
et ont diminué apres N20 (p< 0.001; d=2.18) CAF (p< 0.001; d =3.14) et CAF+N (p< 0.05;
d=0.69) comparé a PLA.

Conclusion

la courte sieste et I'ingestion d’une dose modérée de caféine peuvent contrecarrer I’augmentation
de la somnolence induite par la PPS chez les sportifs. La caféine est plus recommandée avant des
taches simples. Toutefois, une courte sieste est mieux recommandée quand les athletes doivent
réaliser des taches qui nécessitent une réflexion (e.g., sports a habileté ouverte).
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Introduction

The ability to produce high mechanical power during sprint acceleration is one of the major
determinants of physical performance. Horizontal ”profiling” provides information on the spe-
cific sprint acceleration movement and the underlying physical or technical characteristics that
limit the performance of each individual. This Power-Force-Velocity profiling approach is based
on Force-Velocity (F-V) and Power-Velocity (P-V) relationships [1]. The slope of the F-V re-
lationship determines the F-V mechanical profile (Sfv). The comparison of these mechanical
parameters of the F-V profile and sprint performance between men and women has, however,
attracted little attention. Most studies of gender differences have failed to apply a scaling ratio
when reporting data. The confounding effect of body dimensions between men and women is
therefore not considered. For the mechanical variables of the F-V profile in sprinting, allometric
models have often been applied to body mass (BM) and not to fat-free mass (FFM) or FFM
of the lower limb (FFMLL) [2]. This study aimed to investigate the effect of gender on the
F-V mechanical profile in sprinting in males and females using allometric models applied to
mechanical parameters.

Methods

Fourteen men (72.14 £+ 7.8 kg ; 180 £ 6.3 cm) and fourteen women (62.09 + 6.4 kg ; 167.1
+ 6.7 cm) sports science students participated in this study. Raw speed-time data for 3 max-
imal 35m sprints (standing start) were measured with a radar (Stalker ATS II) at 46,875 Hz.
Sprint performance and mechanical parameters of the F-V relationship were calculated from
the simple modelling of the velocity-time curve [3]. The technical ability of force application
(DRF) was determined over the entire acceleration phase via the linear relationship between
the effective mechanical force (RF) and displacement speed. FFM and FFMLL were also calcu-
lated using skinfold thickness and the truncated cone method. To analyse the gender effect, a
Mann-Whitney test was used. Allometric models were applied by scaling mechanical parameters
(Pmax, FO et VO) to BM, FFM and FFMLL.

Results

Sprint performance was significantly better for men than for women (5.28 + 0.28 s vs 6.29 £
0.56 s, P< 0.001). Absolute Pmax, FO and VO were significantly higher for men than for women
(1336.25 £+ 239.16 W ws 838.27 £ 154.41 W ; 641.75 + 88.64 N vs 499.73 + 67.88 N ; 8.29 +
0.51 m/s vs 6.70 & 0.74 m/s respectively ; P< 0.001). When scaling to BM, FFM and FFMLL,
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significant differences between men and women disappeared for FO. For Pmax and VO, there
were no further differences when the values were scaled to FFM and FFMLL, using allometric
models. For the parameters of force application and direction, maximal RF value (RFmax) was
significantly higher and DRF significantly lower for men (53.90 + 2.37 % wvs 48.56 + 3.44 % ;
-9.66 £+ 0.98 %.s/m wvs -11.23 + 1.06 %.s/m respectively ; P< 0.001).

Discussion

After applying allometric models, the differences in the F-V profile between men and women
were explained by body dimensions. As sprint performance was better in men, other qualitative
and technical parameters may explain sprint performance. Men were able to direct more force
in the horizontal direction (higher RFmax) and their decrease in RFmax with increasing speed
was considerably lower (less negative DRF') [4].

Conclusion
There were no significant differences for Pmax, FO and V0 once the allometric model was applied
by scaling mechanical parameters to FFM and FFMLL. Nevertheless, men performed better due

to greater technical abilities.
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Introduction

Some studies have shown that females derive a relatively larger contribution from lipids to
oxidative metabolism than males during exercise [3]. Perhaps, the higher fat mass in women
may allow them to preferentially use this energy source as a fuel while exercising [4]. Outdoor
track running (tarmac, grass) demands greater energy expenditure compared with a motorized
treadmill at a same level [1]. The aim of the study was to use an allometric model to evaluate
the impact of anthropometric data on the energy expenditure (EE) substrate oxidation during
submaximal running in women and men.

Methods

Twelve men (age, 24+2 years; Body Mass Index (BMI), 23+2 kg.m-2) and ten women (age,
2242 years; BMI, 2242 kg.m-2) volunteered to participate in this study. EE, carbohydrates
(CHO), and fat oxidation were calculated during an incremental running test. Field running
speeds were 6, 7, 8, and 9 km.h-1 (commonly used speeds in regular populations). The duration
of each speed level was 5 min. The running field was a square field of 80 m perimeter (20 m side).
A sound signal was produced to allow subjects to adjust their speed to reach a corner every
time they heard a sound signal. Data of oxygen consumption (VO2), carbon dioxide production
(VCO2) were measured by indirect calorimetry (Metamax 3B-R2 metabolic measurement sys-
tem, Germany) for each speed. Subject heart rate was monitored during all running stages with
Polar H10. The allometric model was applied for EE, VO2, VCO2 and maximal fat oxidation
(MFO) rate to BM, fat free mass (FFM) and fat free mass of the lower limb (FFMLL). To
analyze the gender effect, a Mann-Whitney test was used.

Results

EE was higher in men than in women significantly at the speed of 6, 7 and 8 km.h-1 in absolute
values and in scaled values to FFM and FFMLL. Speed at the MFO was significantly (p< 0.05)
higher in men (7.840.9) than in women (7.2+0.6). Absolute and relative MFO were significantly
higher in women than in men, but the significant differences disappeared when the allometric
model was applied. There were no significative differences between women and men in fat oxi-
dation (mg.min-1 and %) in absolute, relative and scaled values. In men, CHO oxidation was
significantly greater for the three first speeds.
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Discussion and Conclusion

Such as previous studies [2], the results of this study demonstrated significant gender differences
in EE and substrate oxidation during sub-maximal running exercise. When an allometric model
was used, the gender differences remained. Physiology such as hormonal profile could explain
the gender differences in responses to exercise. The higher MFO speed in men than in women
must be taken into account to maximize fat use during physical activity.
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Introduction

Rugby union is an intermittent sport with high-intensity effort (running or collision) and short
random recovery periods between efforts. Activity profiles are highly dependent on the player’s
position. Forwards are more implicated in combat actions and backs complete more high-
intensity runs [4]. Repeated sprint ability (RSA) is defined as the ability to reproduce maxi-
mum intensity short efforts (< 10 s), interspersed with short and incomplete recovery periods.
In rugby, the ability to repeat sprints is an essential performance factor [1, 3]. Today in rugby
union we still do not know how the level of RSA affects the performance of movement charac-
teristics and repetition of combat tasks in game and if there are differences according to the
position. Thus, this study investigated the relationship between RSA and in-situ game per-
formance according to position and to consider the key performance indicators specific to each
position.

Methods

This study was based on a retrospective analysis of 18 consecutive game’s GPS and technical
data and of physical tests results monitored around game 9. For 33 highly trained rugby players
we tested the RSA in a 12x20m sprint test over a 20s cycle. During the study the regularity
of RSA values were monitored. All players that have participated in, at least, 10 games were
included. Physical test performances were correlated with GPS and technical data according to
position, with, i) a classification within two groups: forwards and backs, ii) a classification into
four groups: five forwards, back row, inside backs, and outside backs.

Results and discussion

In forwards, players with the best RSA produced significantly more accelerations and more
fighting actions. In backs, RSA was correlated with the production of high intensity running.
As previously shown, winning teams performed significantly more RHIE which attests to the
importance for all players to repeat high-intensity efforts. Our results thus confirm that RSA
could be a key physical ability to perform during match games in back as well as in forward
players.
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In five forward, RSA was associated with the number of accelerations and fighting actions which
suggests that RSA performance could be related with the ability to reproduce the high intensity
efforts five forwards are confronted with [2].

In back row, RSA was correlated with distance and the frequency of fighting actions. In in-
side backs, RSA was related with distance, number of accelerations and high speed running
which attests that RSA is a determining physical ability for the mixed performance of back row
(oriented toward fight) and inside backs (oriented toward running) since it improves both their
participations in combat and high intensity running phases.

In outside backs, RSA was associated with sprint frequency and the maximal velocity reached
in game which shows that better RSA would allow this group to improve their amount of sprint

and high speed activity.

Conclusion

These results demonstrate that RSA is associated with match running and combat activity (i)
in a global way, (ii) and also as specifically for each of the player’s position, by improving the
corresponding activity profile.
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Background

Different field tests are used to evaluate muscle capacity, in particular maximal voluntary isomet-
ric endurance. However, although there are some normative values for a few muscle endurance
tests, these do not consider the weight, height, gender or age of individuals, which are well-
known factors that influence muscle performance.

Hypothesis/Purpose

The purpose of this study was to investigate the test—retest reproducibility of eight field tests
and establish muscle endurance norms, in a healthy population, based on their anthropometric
characteristics, which could allow the optimal evaluation of the entire muscle function in a quick
manner.

Methods

This study was conducted in two phases. The first phase was to check the reproducibility inter-
and intra-assessor for eight isometric muscle fields tests on 20 volunteer subjects aged 40.9 +
11.6 years old (age range: 21-58 years). The eight tests were designed to assess the isometric
endurance of the trunk flexors muscles [1] , trunk extensors muscles [1], right and left quadratus
lumborum muscles [2], quadriceps muscles [3], hamstring muscles [4], back muscles [5] and chest
muscles [6]. Postural positions of original tests were modified for reduce the discomfort of the
position during the evaluation. The second part was to establish muscle norms for these eight
tests, based on the anthropometric data of the subjects, on a total of 400 healthy participants
grouped by age (50 males and 50 females for each age brackets: 20-29; 30-39; 40-49; 50-59
years old).

Results

The intra and inter-assessor reproducibility tests are very high for all muscle measurements (the
intraclass correlation coefficients varied between 0.915 and 0.996 and the coefficient of varia-
tion between 3.6% and 11.8%). The area under the receiver operating characteristic curves
demonstrates a good sensibility with values greater than 0.7 for each test. Each muscle belt
presents same ratio regardless of the age and gender group. The simultaneous multiple regres-
sion analyses highlight that the anthropometric characteristics of subjects influence significantly
the performance of isometric tests.
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Conclusion

After demonstrating an excellent reproducibility of all tests , this study has permitted establish-
ing prediction equations in a healthy population according to their anthropometric characteris-
tics as well as agonist/antagonist ratios for eight muscle isometric field tests. These equations
will make it possible to individualize muscle function training programmes by highlighting the
muscle imbalances or weaknesses to be restored in the context of primary prevention, sport or
rehabilitation. Following this study, the prediction equations were integrated into a computer
tool in order to be able to follow the subject at a distance by means of a self-assessment allowing
for a readjustment of the training programme intensities.
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Introduction

A common challenge for Muslim athletes is that competitions are scheduled during or shortly
after Ramadan intermittent fasting (RF). Most of the studies focused on males rather than
females concerning the effect of RF on physiological responses (Memari et al. 2011, Hosseini et
al. 2013). In order to reduce the adverse effect of RF on athletic performance, several strategies
have been attempted which include changes in lifestyle and nutritional habits (Chaouachi et al.
2012). Nevertheless, several studies agreed on the beneficial role of oral melatonin (MEL) intake
to readjust sleep cycles and jet-lag adverse effects after transcontinental flights, making athletes
more prone to optimal performance (Cheikh et al. 2018). The study was designed to assess
the effect of MEL intake on cognitive, physical and biochemical responses to strenuous exercises
during RF.

Methods

Ten elite female handball players performed a running-based anaerobic sprint test (RAST) dur-
ing two experimental periods across their luteal phase: one week before (BR) and during the
last week of Ramadan (LWR). MEL (5-mg) or placebo (PLA) were ingested during each period,
30 min before starting test sessions in a double-blind randomized design. Dietary intake was

assessed during the two periods. Fatigue index (FI), sprints power (SP) were calculated from
the RAST. Blood samples were collected before and after the RAST.
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Results

The results showed that RF has no adverse effect on energy intake (Kcal). Moreover, the four
last SP decreased significantly at LWR compared to BR accompanied with higher FI during the
two conditions (p < 0.01). Lower SP (5th and 6th) was observed with PLA compared to MEL
only BR. Muscle damage (i.e, creatine phosphokinase (CK), lactate Deshydrogenase (LDH) were
higher after the RAST during LWR compared to BR (p < 0.01) during the two conditions.
The increase of these markers was greater with PLA rather than MEL (p < 0.05) during the
two periods test.

Discussion and Conclusion

RF decreased RAST performances and increased muscle damage and fatigue. These alterations
could be attributed to disturbances of sleep and circadian rhythms. Nevertheless, MEL serves as
a therapeutic solution that provides protection against exercise-induced muscle damage during
RF. futures studies should focus on the effect of chronic evening ingestion of MEL in order to
assess more benefit in other areas such as sleep quality, antioxidant state which lead certainly
to an optimal performance during RF.
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Physiological determinants of success in basketball revealed the importance of both aerobic and
anaerobic pathways. Due to its complexity and mixed physical-technical-tactical nature, basket-
ball requires physical demands and technical skills. However, technical demands remain poorly
investigated. Furthermore, small-sided games (SSG) are widely used by coaches to simultane-
ously develop technical and tactical skills under high physical loads. Recently, it was suggested
that napping enhances physical and cognitive performances in athletes. To date, only one study
investigated the effect of sleep extension on basketball players, showing improvements in re-
action time, sprint speed, shooting accuracy, free throw percentage, and three-point field goal
percentage. Due to the importance of repeated-sprint ability and the aerobic-anaerobic aspect
of basketball during competition, it would be of interest to investigate the effect of napping on
real-situation games and technical performance during basketball SSG. We aimed to examine
the effect of 40-min nap opportunity on cognitive performance and technical skills during SSG
in professional basketball players.

Twelve professional basketball players accomplished randomly two conditions: 40-min nap op-
portunity (NAP) and control condition (CON). Subjective sleep quality was assed using a visual
analog scale (VAS). Nocturnal sleep and naps were monitored by actigraphic recording and sleep
diaries. The following parameters were derived and analyzed: total sleep time (TST), time in
bed (TIB), sleep efficiency (SE), sleep onset latency (SOL) and wake after sleep onset (WASO).
Profile of mood state (POMS) and simple reaction time (SRT) were measured before and after
both conditions. Post-nap testing session started at 15:30 h by a 15 min standardized warm-up.
Next, participants played a 10 min SSG. Technical and tactical performances during SSG were
assessed using Team Sport Assessment Procedure. Observational variables were Volume of Play
(VP), Attack with ball (AB), Efficiency index (EI) and Performance score (PS).

31.4 + 7.1 min of sleep during nap with 62.8 + 14.2 % of SE were observed. There was no
significant difference during the night before experimental days in TIB, TST, SE and WASO
between CON and NAP. Similarly, no significant difference was reported in VAS values between
CON and NAP conditions. Although no significant difference was reported in VP, the values
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of AB, EI and PS were significantly higher in NAP compared to CON condition (0.006 < p <
0.01). POMS’ fatigue, anger and tension scores were significantly lower after nap compared to
values before nap. Vigor score was significantly higher after NAP compared to values after CON
condition (p = 0.01). There was no significant effect of conditions or time on SRT.

As expected, nap improved technical and tactical performance during SSG. Subjective fatigue,
tension and anger were reduced, and vigor was enhanced which may reflect better readiness
and more concentration after nap to start a game-situation. This could explain improvement
of performance in NAP condition, through a better mastery of technical skills and accurate
decision making during SSG. The absence of significant improvement for cognitive outcomes
could be due to sleep inertia’s negative effect since cognitive tests started right after the nap. In
summary, NAP reduces fatigue, anger, tension and enhances vigor, allowing a better technical
and tactical performance during basketball SSG.

Keywords: Nap, Technical performance, Basketball, Small sided games, match analysis, fatigue, vigor
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Introduction

Pole vault performances require large panel of capabilities from athletes such as speed, force,
technical drills and mental skills to become elite athletes (Frere et al. 2010). Given that the
mix of skills required to achieve a high level of performance, athlete evolution can be difficult to
interpret globally. Recently, several studies described typical performance reached by athletes
from both gender over a large panel of age (Ganse et al. 2018). This approach more focus on
performances decline with age than performances increase and do not provide information to
manage athlete’s evolution. The first aim of this study was to generate performance corridor for
French pole vaulters from both genders, grouped by level and proceed similarly for best world
class athletes. Secondly, the study aimed to compare corridors from same gender.

Methodology

Results database from French federation were used as main database to sort all performances
realized by athletes in competition over 30 years period ending in December 2019 31st. Perfor-
mances realized by athletes from U16 were collected to generate personal performance history
keeping best performance of each season. For national athletes, female results were sort to gen-
erate 3 corridors based on their all-time personal best (PB), from 4.2 to 4.4 m (F4.2), from 4.4
to 4.6 m (F4.4), and over 4.6 m (F4.6). World class corridor was generated using results from
female over 4.8 m (FWC). For national male, corridors were created using the same methodology
with range from 5.4 to 5.6 m (M5.4), 5.6 to 5.8 m (M5.6) and 5.8 to 6 m (M5.8) and over 6m
for world class athletes (MWC).
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For each age categories, corridors were stated different from each other when differences be-
tween them were bigger than 20 cm as stated to generate group.

Results

Sorting of database permitted to identified 142 athletes distributed as follow: F4.2: 31, F4.4: &,
F4.6: 4, FWC:15, M5.4: 31, M5.6: 19, M5.8: 10 and MWC: 24. Regarding female, FWC and
F4.6 groups get similar trajectory from U16 to U22 where FWC follow their career largely over
other groups. W4.2 and W4.4 corridor are different from other groups from Ul6 and become
closer for U21 to U23 where the difference is not significant. For all senior categories’ perfor-
mances became lower than FWC and F4.6. Regarding male, 4 corridors start very close at U16.
M5.4 and M5.6 corridors became different than MWC after U19 and U21 respectively. Mb5.8
group are never different than MWC based on our criteria. We can note that MWC corridor is
over M5.8 by 10 cm from Senior 4 to the end of the career.

Conclusion

According to previous studies, performance’s corridor for both genders look as an inverted-U
shape (Berthelot et al. 2019). Our study pointed out that this shape is different proportionally
to PB with longer plateau at the top for best athletes. We also provided categories where cor-
ridors fork with world class athletes.
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Leader of ultra endurance events, the ultra trail does not escape the popular craze for the disci-
pline In France, since the first edition of the Ultra Trail du Mont Blanc®) (UTMB), the number
of ”finishers” has risen from 67 in 2003 to 1685 in 2017; that of the registration request from
722 to 5575.

However, while the drop-out rate is only 4% for the Paris Marathon, it varies from 30 to 55%
for trails of over 160 km.

Studies carried out by the UTMB medical commission show that more than 20% of withdrawals
from long-distance races are directly linked to gastric problems or indirectly to their conse-
quences (exhaustion, hyperthermia, hypothermia, cramps, etc.). In 2009, during the UTMB,
the reasons given for withdrawals showed that one in five withdrawals was due to gastric prob-
lems (L Poletti, S Isnardon, 2009). There are two types of digestive disorders in ultra-endurance
practices: lower digestive disorders (diarrhoea, bleeding, abdominal cramps) and upper diges-
tive disorders (gastro-oesophageal reflux, vomiting, nausea). The origin of eating disorders may
therefore be multifactorial: physiological or mechanical.

During races, the refreshments offered by the organisers are often rich and varied, even offering
local products. To meet their energy needs, runners can help themselves to these refreshments,
which can become real meals for some. It’s therefore legitimate to ask whether the products
proposed by the organisers are in line with the energy needs of the athletes, and whether these
foods, which are culturally present in these races, do not favour the appearance of digestive
disorders. Furthermore, we can ask whether the runner’s sporting experience can influence food
management and food intake during the race.

To test our hypotheses, 228 runners (87% men, 13% women) having run on different trail pro-
files (31% on - 60km, 50% on 60 to 150km, 19% on + 150km) answered a 3-part questionnaire
(runner’s profile, food habit during training, race management). Of all the participants, nearly
65% had already had to abandon a race, directly linked to eating disorders.

The results show that 49% of the runners have abandoned a race because of symptoms di-
rectly related to digestive disorders (nausea or diarrhoea), but also indirectly (dehydration,
hyperthermia, cramps).
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During training, 12% of runners suffer from digestive problems. Of these, 32% believe that
the duration of training is the cause (46% between 1 and 5 hours of effort), whereas withdrawals
from races mainly occur between 6 and 12 hours of effort. Furthermore, runners are less accus-
tomed to eating and drinking during training than during a race (46% do not eat during training).

Runners’ cravings for food and drink are often at odds with the range of food and drink of-
fered by race organisers. For solid food, runners would like to eat more salty dishes, hot dishes,
less fatty food, less industrial food and more variety, especially for fruit. For liquid food, the
runners would like to have several different types of water, and of good quality (St Yorre, Vichy).
As a result, and in general, we can be surprised by the type of food recurrently eaten by runners:
fatty foods (meats, cheese) which can be long to digest, or laxatives (coffee).

Finally, and despite the existing links between digestive disorders and inexperience in running
(Isabelle Morin, 2009), the least experienced runners, or those who are younger (24% are under
40 years old), are not more affected by digestive disorders than experienced runners.
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Introduction

Previous studies showed that soccer weekly periodisation varies between teams (1). However,
a consensus is generally observed for the day preceding the match (MD-1) with a training
load decrease (1,2). Furthermore, a recent survey (unpublished observations) amongst French
academies highlighted that almost all teams performed a tapering on MD-1 by implementing
reactivity drills and small sided games (SSG). However, implementing SSG so close from match
could be questioned as this training method was shown to elicit high neuromuscular constraints
leading to fatigue (3). This study aimed to determine the physiological impact of such training
strategy on match day performance (MD). Different training volumes were tested to observe if
reducing the duration could annihilate the potential performance decrements generated by SSG.

Methods

Eleven elite U19 academy soccer players conducted three typical training sessions lasting 45
min (TS45), 60 min (TS60) and 75 min (TS75) on MD-1. It included a standardized warm-up,
reactivity exercises and SSG. The latter was a 5 against 5 players plus goalkeeper on a 30x40m
field, with 2 min work, and 2 min rest. During TS60, warm-up, reactivity and SSG were 10
min, 15 min and 24 min, respectively. Remaining time was used for coaches’ instructions and
water breaks. Duration was decreased and increased by 25% for TS45 and TS75, respectively.
Tests were conducted three days before these training sessions for baseline values (PRE) and
repeated before (POST) a training match on MD (subsequent day). Tests consisted in a counter
movement jump (CMJ), 20 m sprint, Illinois agility test (IAT) and Hooper questionnaire (for
the subjective fitness level).

Results and discussion

PRE values were identical over the three weeks. At POST, CMJ was greater for TS45 (42.7 £
5.1cm) compared to TS60 (40.7 + 5.5cm, p=0.032) and TS75 (40.9 + 5.7cm, p=0.032). 20m
time was lower for TS45 (3.07 £ 0.10s) compared to TS60 (3.13 £+ 0.10s, p=0.021) and TS75
(3.20 £ 0.10s, p=0.002). 20m time (p=0.021) was also lower at POST for TS75 compared to
TS60. IAT time was lower on TS45 (14.8 £ 0.5s) compared to TS60 (15.4 + 0.3s, p=0.002) and
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TS75 (15.2 £+ 0.3s, p=0.015). Furthermore, the Hooper index (p=0.015) was lower at POST
(7.6 £ 1.5) compared to PRE (10.3 £ 2.8)for TS45 indicating a better overall fitness level, while
no difference were highlighted for TS60 (11.0 + 3.5 vs 11.4 + 3.4, p=0.634) and TS75 (9.7
+ 2.4 vs 10.7 £ 2.5, p=0.272). These results suggest that this session leads to a decrease in
performance on MD. Reducing the training duration to 45 minutes limits the onset of fatigue,
while increasing the duration to 75 minutes leads to a decrease comparable to that of 60 minutes.

Conclusion
In its current form (TS60), the commonly used training session the day preceding a match leads
to a decrease in physiological and psychological characteristics on MD.
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Context

Bench stepping (BS) is a physical activity commonly implemented by fitness practitioners (Can-
neva, 2005) and that can be used by physical education teachers to develop in youths the ability
to use digital exercise-related information to manage health, as during French high school pro-
grams (MENJS, 2019).

To prescribe and control individualized exercise intensity during BS exercises, it may be prefer-
able, although still debated, to use the percentage of oxygen uptake (VO2) reserve or the per-
centage of heart rate (HR) reserve (%HRR) methods (ACSM, 2017). Because measurements of
VO2 are not feasible in most exercise contexts, using %HRR is likely to be the preferred method
during BS. When HR measurements are not available, using a scale for rating perceived exertion
(RPE) allows a rough but easy individualized estimation of exercise intensity (ACSM, 2017).
Reaching an individualized exercise intensity target during BS is challenging due to a number
of variables to take into account (e.g., bench height, music rhythm). To our knowledge, no
studies have attempted to propose a model that would facilitate the prediction of the individual
intensity actually reached during a BS exercise. Therefore, the aim of the present study was to
develop an equation for predicting %HRR and RPE during BS.

Methods

Twelve sport sciences students (21-24 years, 8 women, novice in BS) gave their written informed
consent to participate in the study. Participants completed measurements of anthropometric
characteristics (height, weight, and leg length), a VAMEVAL test, a 5-min measurement of rest-
ing HR (lying), and a session with nine 5-min conditions of BS (3 music rhythms [125, 135, 145
bpm] X 3 bench heights [15, 20, 25 cm]) while performing the same choreography that consisted
of different basic steps. HR was measured during the tests and sessions using a Polar@®) V800
HR monitor. RPE was assessed using the Borg’s RPE 6-20 scale. Linear mixed-models were
developed for predicting %HRR and RPE using bench height and music rhythms as fixed effects
and a random effect on the intercept.

Results
Mean %HRR [95% CI] ranged from 52.2% [43.5; 60.9] to 82.9% [75.1; 90.8] and mean RPE
[95% CI] ranged from 8.6 [7.2; 9.9] to 14.9 [13.5; 16.4] depending on the BS condition. %HRR
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and RPE models were significant, with the followings fixed effects : %HRR model, intercept =
-48.69 [-61.85; -35.54], bench height = 1.92 [1.77; 2.07], music rhythm = 0.58 [0.51; 0.66]; RPE
model, intercept = -11.54 [-15.93; -7.16], bench height = 0.44 [0.38; 0.50], music rhythm = 0.10
[0.07; 0.13].

Conclusion

Our results support previous studies that highlighted the effect of bench height and music rhythm
on the physiological response during BS. However, our sample size was small. Additional data
are required to provide more accurate models and to investigate the value of using relevant
covariates for predicting %HRR and RPE during BS.
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Introduction

Volleyball involves movements with and/or without horizontal approaches (i.e., spike jumps,
jump setting, blocking).The 5-jump test (5JT) was suggested to assess lower limb explosive
power of players challenging in some disciplines (e.g., soccer, judoka, running). It appears that
no previous study has investigated the 5JT performance components in volleyball players. Since
the volleyball game involves jumping activities with and/or without horizontal approaches (i.e.,
spike jumps, jump setting, blocking; Sheppard et al., 2008), the primary aim of this study was
to characterize the horizontal power and jumping performance in volleyball youth players. Con-
sequently, the objective of this study was to test the relationships of the 5JT performance with
laboratory tests for explosive power (CMJ and SJ tests).

Methods

Forty volleyball players (boys, mean age: 12.4 + 0.8 years) were tested for 5JT, CMJ, and SJ
tests. 5JT performance was expressed in absolute terms (m), and relative to leg length (5JTLL)
and body mass (5JTBM). The SJ and CMJ tests were evaluated using the optojump photo-
electric cells and the following data were collected: peak power (Pp) of jump (W, W.keg-0.67),
peak jumping force (Fpeak, N), peak jumping velocity (Vpeak, m/s), peak heights of CMJ and
SJ (CMJH and SJH, respectively, cm). Only significant (p < .05) Pearson product-moment
correlations (r) > 0.30 were considered. 5JT performance was significantly correlated with SJ,
Vpeak (r = 0.90), STH (r = 0.88), Pp [W.kg-0.67 (r = 0.86), W (r = 0.72)], Fpeak (r = 0.45);
and CMJ, Vpeak (r = 0.82), CMJH (r = 0.80), Pp [W.kg-0.67 (r = 0.89), W (r = 0.85)],
Fpeak (r = 0.73). 5JTLL values were significantly related to SJ, Pp [W (r = 0.81), W.kg-
0.67 (r = 0.74)], Vpeak (r = 0.82); and CMJ, Pp [W (r = 0.73), W.kg 0.67 (r = 0.84)], Vpeak
(r =0.75), Fpeak (r = 0.67)]. 5JTBM values were significantly related to SJ, Pp (W, r = -0.43).

Results

The findings of this study highlight that the 5JT may be a suitable field test for evaluating
volleyball players’ power. The 5JTs offer an interesting measurement of explosive power be-
cause of the limited facilities needed compared to the assessment of vertical jumping and lower
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limbs’ power, which requires sophisticated materials. Coaches who do not have direct access to
laboratory equipments can use the 5JT in order to test lower limb horizontal explosive power.To
conclude, in youth volleyball players, the 5JT may be viewed as an explosive strength diagnostic
instrument under field circumstances.

Keywords: explosive power, vertical jump, leg strength, volleyball, youth
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Introduction

Physical activity and nutrition play important roles in the prevention of adverse health effects
that can occur with ageing. It has been shown that High-Intensity Interval Training (HIIT)
combined with citrulline supplementation (CIT) can improve physical and functional capacities.
Therefore, the aim of this study was to evaluate the metabolomic blood profile adaptations
following a 12-week HIIT training combined or not with CIT in obese older adults, and examine
if the metabolomic changes are related to clinical/blood parameters.

Methods

71 sedentary obese older men and women completed blindly a 12-week (3x/week) elliptical HIIT
program combined with a 10g daily supplementation of either CIT (n=43) or equivalent placebo
(PLA; n=28) during a double-blinded randomized interventional trial. Clinical/blood param-
eters (body composition, muscle function, functional capacity, triglycerides level) and serum
metabolomic profile were assessed before and after the intervention. Extra blood samples served
to estimate metabolomic parameters using mass spectrometers coupled to multiple different lig-
uid or gas phase chromatography methods.

Results and discussion
364 metabolites and ratios of metabolites were identified. Among this number, 44 changed signif-
icantly following the 12-week intervention (Time effect), and 10 of them were more affected when
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HIIT is combined with supplementation (Time x Supp effect). Arginine significantly increased
due to the intervention (Time effect). Following the correlation analysis, TG(16:1/18:1/16:0) and
Aspartic acid were both significantly correlated (p < 0.01) to several fat parameters (arms fat
mass, android fat mass, trunk fat mass, legs lean mass, leptin, triglyceridesand LDL cholesterol).
Arginine induces a beneficial effect on the cardiometabolic health by providing vasoprotective
andantihypertensive effects. It was also reported that arginine plays an important role in in-
flammation by inducing the activation of macrophages, hence on immunity.

Conclusion

The increase in arginine bioavailability could provide beneficial effects on the cardiometabolic
health and on the immune response. Additionally, TG(16:1/18:1/16:0) and Aspartic acid might
be specific biomarkers when fat parameters are considered, and hence for a healthy ageing. Fur-
ther studies are needed to confirm the potential use of some metabolites as clinical biomarkers
of non-pharmacological intervention in older adults.
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Introduction

In adolescent athletes, an appropriate energy intake is required to promote adequate growth in
addition to meeting high energy demand during aerobic training. A negative energy balance
balance due to insufficient energy intake and high energy expenditure may impair the growth,
health, and physical performance of these athletes. Thus, there is a need to a better understand-
ing of compensatory adaptations in response to regular aerobic exercise in adolescent athletes [1].
The aim of this study was to compare the effect of strenuous aerobic training to a non-exercise
activity during home confinement on energy and macronutrient intake in adolescent swimmers.

Methods

Seven adolescent swimmers (1341 years) of the Toulon Var swimming club were voluntary to
participate to this study. Teens were in a sport and school section and swam 10 hours/week with
3 hours of training of land work. Daily energy intake (EI), macronutrient intake, energy expendi-
ture (EE), physical activity level (PAL), energy balance (EB) were evaluated during one week of
a strenuous aerobic training (31.5+3.5km/week; RPE score: 6.3; training load: 79,43UA=+10,5),
and after 8 weeks during one week of home confinement (non-exercise activity). Body fat mass
and weight were assessed only during the week of strenuous aerobic training (beginning and end
of the week). These measurements were not possible during the home confinement period.

Results

Daily PAL (1.84+0.13 vs 1.3640.06), EI (1071441636 vs 845241088 kj.d-1), EE (10983+1830 vs
829341209 kj.d-1) were significantly higher during strenuous aerobic training than during home
confinement (p < 0.01). EB was significantly lower during strenuous aerobic training (-270 +
331 kj.d-1) than during home confinement (+ 150 + 298 kj.d-1). During aerobic training, daily
EE was significantly higher than daily EI (p=0.037). Body fat mass (14,8 + 2,9 vs 14,8 + 2,7
%) and weight (50.6 + 8.7 vs 49.84+10.2 kg) did not change significantly between the beginning
of the week and the end of the week of training. During home confinement, no significant differ-
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ence was noted between daily EE and EI (p= 0.21). Distribution of macronutrients in daily EI
differed between the two periods. Daily relative protein intake was significantly lower (p= 0.04)
during strenuous aerobic training (14.7%) than during home confinement (20.7%). However,
daily relative carbohydrate intake was significantly higher (p= 0.034) during strenuous training
(54.6%) than during home confinement (49.3%). No significant difference was noted for daily
relative lipid intake between the two periods.

Discussion

Our results highlight the implementation of mechanisms to regulate energy homeostasis of young
swimmers. An increase of daily carbohydrate intake during the strenuous aerobic training sup-
ports a specific regulation of macronutrient availability

Conclusions

Fine regulation of energy balance was observed despite large changes in metabolic constraints
in adolescent swimmers. Compensatory adaptations of energy and macronutrients intake in
response to a strenuous week of aerobic training were also noted in this population.
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In elite athletes, training individualization is widely recommended to optimize competitive per-
formance.

Previous studies have evidenced the impact of hormonal fluctuations on different performance
parameters among female athletes, but the parameters themselves, the magnitude and the di-
rection of the effects are inconclusive. While consideration of menstrual cycle phases as a
parameter in training individualization strategies is necessary, systematic evidence identifying
such impacts in elite athletes should be evaluated. Additional longitudinal and prospective stud-
ies to systematically monitor on-field performance parameters are urgently required to enable
recommendations and training individualization in female elite athletes.

The EMPOWER, project proposed a longitudinal and prospective study coupled with robust
statistical methods to establish and validate causal links, quantify impacts, and make reliable
recommendations that can guide evidence-based future training individualizations. The follow-
up started with 12 rowers and para-rowers, 8 cyclists, 1 fencer, 6 artistic gymnasts, 5 biathletes,
5 skiers and 4 cross-country skiers. During the follow-up, athletes were asked to fill in a short
questionnaire every morning notably with information related to sleep, mood, training perfor-
mance and feelings. On a regular basis, in each phase of the cycle, athletes had to take a saliva
sample to accurately quantify five hormones (testosterone, estrogen, progesterone, DHEA and
cortisol) as well as a sport-specific performance test. Every day their trainings were monitored
using different connected devices (watches, power meters...) or questionnaires to quantify the
training load of athletes. Before starting the protocol, we assess the necessity of such a moni-
toring on athlete and their need to an individualized training. First results revealed that each
athlete reacts differently to issues related to their gender, and high-level athlete reacts differ-
ently from less-trained athletes. In particular, the symptoms related to menstrual cycles are
different from those who practice less sport. Athletes are very sensitive to these issues, and this
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may explain the high level of compliance with the questionnaire (more than 76% of assiduity
depending on the sport). Among the population of athletes monitored, we observed divergent
hormonal profile. Each female athlete is different from another and does not respond similarly
to training throughout the menstrual cycle. There is a variety of athlete responses to physical
tests.

As highlighted in the divergent literature, responses to menstrual issues regarding performance
is widely heterogeneous from one athlete to another. These findings emphasize the need for re-
searchers and support staff to undertake menstrual cycle profiling and monitoring and continue
to develop awareness, openness, knowledge and understanding of menstrual cycle.

Keywords: Female, elite athlete, women, physiology, performance, individualization, injuries, menstrual
cycle, training
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Objective

The aim of this study was to analyze hormonal, psychological, workload and physical fitness
parameters in elite soccer players in relation to changes in training and match exposure during
a congested period of match play.

Methods

Sixteen elite soccer players from a team playing in the first Tunisian soccer league were evalu-
ated three times (T1, T2, and T3) over 12 weeks. The non-congested period of match play was
from T1 to T2, when the players played 6 games over 6 weeks. The congested period was from
T2 to T3, when the players played 10 games over 6 weeks. From T1 to T3, players performed
the Yo-Yo intermittent recovery test level 1 (YYIR1), the repeated shuttle sprint ability test
(RSSA), the countermovement jump test (CMJ), and the squat jump test (SJ). Plasma Cortisol
(C), Testosterone (T), and the T/C ratio were analyzed at T1, T2, and T3. Players had their
mood dimensions (tension, depression, anger, vigor, fatigue, confusion, and a Total Mood Dis-
turbance) assessed through the Profile of Mood State questionnaire (POMS). Training session
rating of perceived exertion (sSRPE) was also recorded on a daily basis in order to quantify
internal training load and elements of monotony and strain.
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Results

Significant performance declines (T1 T2 T3) were found for SJ performance (p = 0.04, effect
size [ES] ES1-2 = -0.15, ES2-3 = -0.22) from T1 to T3. YYIRI performance improved signifi-
cantly from T1 to T2 and declined significantly from T2 to T3 (p = 0.001, ES1-2 = 0.24, ES2-3
= —2.54). In RSSA test, Mean sprint time [RSSAmean] was significantly higher (p = 0.019,
ES1-2 = -0.47, ES2-3 = 1.15) in T3 compared with T2 and T1. Best sprint time [RSSAbest]
was significantly higher in T3 when compared with T2 and T1 (p = 0.006, ES2-3 = 0.47, ES1-2
= —0.56), but significantly lower in T2 when compared with to T1. T and T/C were significantly
lower in T3 when compared with T2 and T1 (T: p = 0.03, ES3-2 = -0.51, ES3-1 = -0.51, T/C:
p = 0.017, ES3-2 = —1.1, ES3-1 = —1.07). Significant decreases were found for the vigor scores
in T3 when compared to T2 and T1 (p = 0.002, ES1-2 = 0.31, ES3-2 = —1.25). A significant
increase was found in fatigue scores in T3 as compared to T1 and T2 (p = 0.002, ES1-2 = 0.43,
ES2-3 = 0.81). A significant increase (T1 < T2 < T3) was found for the tension score (p
= 0.002, ES1-2 = 1.1, ES2-3 = 0.2) and anger score (p = 0.03, ES1-2 = 0.47, ES2-3 = 0.33)
over the study period. Total mood disturbance increased significantly (p = 0.02, ES1-2 = 0.91,
ES2-3 = 1.1) from T1 to T3. Between T1-T2, significant relationships were observed between
workload and changes in T (r = 0.66, p = 0.003), and T/C ratio (r = 0.62, p = 0.01). There
were significant relationships between RSSAbest and training load parameters (workload: r =
0.52, p = 0.03; monotony: r = 0.62, p = 0.01; strain: r = 0.62, p = 0.009). Between T2-T3,
there was a significant relationship between A% of total mood disturbance and A% of YYIR1
(r = -0.54; p = 0.04), RSSAbest (r = 0.58, p = 0.01), SJ (r = 0,55, p = 0.01), T (r = 0.53; p
= 0.03), and T/C (r = 0.5; p = 0.04).

Conclusion

An intensive period of congested match play significantly compromised elite soccer players’ phys-
ical and mental fitness. These changes were related to psychological but not hormonal parame-
ters; even though significant alterations were detected for selected measures. Mood monitoring
could be a simple and useful tool to determine the degree of preparedness for match play during
a congested period in professional soccer.
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Introduction

The health context has forced the sports world to reorganize its practices. This is the case for
cycling, where cyclists had to find tools to measure their indoor performance. Favero’s Assioma
Duo pedals, with their minimalist design, low weight and ease of use, are an ideal candidate in
this race for power.

Methods

To challenge the pedals, 11 endurance athletes (9 men, 2 women; 4 triathletes, 4 cyclists, 3
runners) of recreational to intermediate level (weekly training 4.9 hours + 4.1; number of years
of training 10.1 £ 13.9) agreed to participate in our experiment (age 26.4 + 11.3; height 176.1 £
6.7; body fat 17.7 4 4.5; lean mass 40% =+ 4.6). They performed 9 randomized exercises (100W,
200W, 300W) at 75, 85, and 100 rpm in a seated position. They also performed exercises at
200, 300 and 400 W in dancing position followed by a record power profile (test that consists of
developing maximum power over 10sec, 30sec, 5min and 20min). A Scientific SRM model and
Favero Assioma Duo pedals continuously recorded power and cadence data.

Results and discussion

The Favero Assioma Duo pedals appear to underestimate power and cadence by 1.6% (1.48W)
and 0.28% (0.26rpm) respectively, compared to the reference system, which is in agreement with
the manufacturer’s stated data. In dancing position, this difference is respectively of 2,4 % (6,11
W) and 0,62 % (0,43 W). At 75, 85 and 100 rpm the underestimation of power is about 1.44%
(2.47W); 0.95% (1.75W) and 1.01% (1.62W). At 100, 200, and 300 W, the underestimation of
rate is about 0.54% (0.46 rpm); 0.59% (0.51 rpm); 0.45% (0.44 rpm) Strong linear relationships
were noticed between the two systems for rate (r2=0.944) and power (r2=0.948). A Bland-
Atlman analysis revealed that in absolute value, the underestimation of power and cadence
increases with the measured parameter. In relative terms, this difference normalizes. A sample
of all pedal power data when the SRM was reading 200 W was collected. The sample was split
into 3 subparts and a Kruskall-Wallis test was performed. This analysis proved that there was
no difference between the power data of the 3 samples (p=0.858). Therefore, we concluded that
the power data of the pedals are reproducible. The pedals are also sensitive as a Student’s T
detects a significant difference (p=0.025) between two samples from the pedals when increasing
or decreasing the power by 3 Watts. The regression analysis between the pedal and SRM data
allows us to propose the following equation: 0.9434x 4 9.3173 which allows us to correct the
pedal data to be closer to the data obtained by an SRM.
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Conclusion
This new power sensor is therefore a valid, reproducible and sensitive tool that can be used

by cyclists and triathletes to measure the power they develop, whether in competition or in

training.

Keywords: Cycling, cycle ergometer, mobile power meter, power output, testing
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Introduction

Neuromuscular electrical stimulation (NMES) is largely adopted in sport and rehabilitation set-
tings to improve or restore muscle function. Differences in age, sex, body composition, body
impedance, and pain tolerance are all known to contribute to the individual ability to reach
specific levels of current intensity [1,2,3]. Because sensory and motor current thresholds are in-
fluenced by sex and obesity, there may exist relationships between subcutaneous adipose tissue
thickness and sensory excitability as well as between muscle mass and motor excitability [1,2].
The aim of this study was therefore to investigate the hypothetical relationships between an-
thropometric measurements and current thresholds in healthy men, for quadriceps NMES with
two different modalities.

Methods

First, anthropometric measurements were done on the right thigh of 25 healthy men (27 + 6
yrs; 178 £ 8 cm; 73 + 9 kg): skinfold thickness at half of femur length on the anterior aspect
of the thigh, estimated quadriceps cross sectional area (eCSA) [4] and estimated quadriceps
volume (eVolume) [5]. Then, subjects performed three maximal voluntary contractions (MVC)
of the knee extensors. Sensory, motor, supramotor and maximal tolerable thresholds were de-
termined for two NMES protocols, in a random order: narrow-pulses (0.2 ms) applied at 50
Hz (CONV), and wide-pulses (1 ms) applied at 100 Hz (WPHF). For each protocol, current
intensity was progressively increased by the investigator from 0 mA to the following levels: (a)
sensory threshold, i.e., initial perception of stimulus sensation; (b) motor threshold, i.e., mini-
mal torque production (i.e. usually 1 Nm); (c) supramotor threshold, i.e., evoked torque of 10%
MVC; and (d) maximal tolerable threshold. Correlations between anthropometric parameters
and current intensities required to reach each threshold were calculated.

Results & Discussion

For both NMES protocols, no relationship was observed between skinfold thickness and all tested
thresholds (p> 0.05). Moderate but significant relationships were found between eCSA and sen-
sory as well as maximal tolerable threshold for both protocols (R range: 0.409-0.416; p< 0.05),
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except maximal tolerable threshold during CONV (p=0.054). eVolume was also moderately
correlated to all tested thresholds for both NMES modalities (R range: 0.422-0.531, p< 0.05),
except sensory threshold during CONV (p=0.377). Moderate relationships were even observed
between body mass and supramotor (R range: 0.435-0.562; p< 0.05) or maximal tolerable (R
range: 0.454-0.473; p< 0.05) thresholds for both CONV and WPHF. Sensory excitability seems
to depend more on the number/sensitivity of cutaneous and subcutaneous receptors rather than
on subcutaneous adipose thickness [1]. Altogether, these results suggest that when using quadri-
ceps NMES in healthy men, motor excitability depends on muscle mass but not on subcutaneous
adipose thickness. Because electrode area was the same for all subjects, these results may be
explained by the relative area of stimulated muscle that was greater for a given intensity in
subjects with less muscle mass [1].

Conclusion
This study confirms the link between muscle mass and motor excitability but discards the in-
fluence of subcutaneous adipose thickness on sensory and motor excitability in healthy men.

Further research is needed to confirm these findings in clinical populations.
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Introduction

Accelerometers are useful tools to assess objectively physical activity (PA) level. However, the
validity of the accelerometers is questionable for intermittent activities [1]. The problem with
the PA level measurement during intermittent activities comes mainly from the sampling inter-
val, also called epoch length [2]. Thus, the aim of this study was to analyze the effect of epoch
length on intensity classification and on energy expenditure (EE) estimates during continuous
and intermittent activities.

Methods

Ten active students exercised under controlled conditions on a treadmill for four 5min bouts
by combining two effort intensities (running and walking) and two PA patterns (continuous or
intermittent). Since the testing session was designed to generate a known level of moderate to
vigorous PA (MVPA) for each condition, these PA levels were used as criterion measures to
compare with the accelerometer measures (CRIT1). The criterion measure of EE was achieved
using indirect calorimetry (CRIT2). Data obtained from the accelerometer were reintegrated
into 1sec, 10sec, 30sec and 60sec epochs. Equivalence testing was used to examine measurement
agreements between MVPA values obtained with the different epochs and the reference values.
Mean absolute percent errors (MAPE) were also calculated to provide an indicator of overall
measurement error.

Results

During the intermittent conditions, only the value obtained with the 1sec epoch was significantly
equivalent to CRIT1. With longer epochs the difference increased for both intermittent condi-
tions but in an opposite way: with longer epochs, MVPA decreased during walking but increased
during running. Regarding the measurement accuracy, the pattern of variations according to
the epoch length selected during the intermittent conditions was identical between walking and
running: MAPE increased with the increase in epoch length.

The opposite trends were observed when compared to CRIT2. During intermittent running, EE
and MVPA estimates from the accelerometer were no different from CRIT2 with 30 and 60sec
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epoch lengths but they were different with shorter epoch lengths. During intermittent walking,
no difference was observed between EE estimates and CRIT?2, regardless of the epoch length.
During continuous running, EE estimated from the accelerometer was significantly lower than
the EE obtained with CRIT2, regardless of the epoch length. During continuous walking, no
difference was observed.

Conclusion

This study highlighted the misclassification of exercise intensity based on accelerometer measure-
ment and described the extent and the direction of this misclassification. Moreover it appeared
that, if the criterion measure represents the internal load (i.e., EE), longer accelerometer epochs
are the most accurate for intermittent running but if the criterion measure represents the exter-
nal load (i.e., the actual PA in terms of exercise speed and duration), then, the shorter epochs
are the most accurate. Thus by moduling epoch length it seems possible to infer different and
complementary information to precisely describe the PA level.
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Problem Statement

Handling tasks induce mechanical strain in the lumbar region and are associated with the de-
velopment of low back pain (LPB). Back-support exoskeletons (BSE) have been specifically
designed to prevent the occurrence of LBP. Several evidences have been reported about the
efficiency of BSE to limit lumbar muscular efforts during the handling tasks involving a trunk
flexion/extension (Theurel and Desbrosses, 2019). However, the disparities in the protocols —
including exoskeleton designs (e.g., soft (elastic) vs. rigid components), postures adopted (i.e.
trunk inclination), loads lifted, task modalities (static vs. dynamic), and populations (gender,
age) — likely account for the substantial differences in the results of previous studies about the
effectiveness of using BSE to reduce the back muscle activity.

Objective

This study investigated the influence of design, trunk sagittal inclination (TSI), and gender on
the effectiveness of BSE in reducing the erector spinae muscle (ES) activity during a sagittal
lifting /lowering task.

Methodology

Twenty-nine volunteers (gender-balanced) performed an experimental dynamic trunk flexion /
extension task with two BSE (soft (SUIT) vs. rigid (SKEL)), and without equipment (FREE).
For ES activity analyses, the full TSI range of motion has been divided into 8 equal parts. The
first four parts (P1 (840 £ 9.6 o) to P4 (140 + 6.90)) corresponded to lifting motion (-~ 950
to 20 of trunk flexion, 0o corresponding to the upright position), and the last four (P5 (150 +
7.70) to P8 (860 £ 9.20)) to the lowering motion (.~ 4o, to 970).

Results

The impact of BSE on ES activity depended on the interaction between exoskeleton design and
TSI. Using SKEL involved a significantly (p< 0.05) higher ES activity for P8 (+36.8%), com-
pared to FREE and tended to reduce it for P3 (-7.2%, p=0.06). SUIT resulted in significant
(p< 0.05) lower ES activity for P2 (-9.6%) and P7 (-11.1%), compared to FREE. No interaction
between gender and exoskeleton was observed on ES activity over the full range of motion.
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Discussion

During the experimental task, the use of both BSE resulted in significant changes in ES activ-
ity, depending on both design and TSI. These observations are consistent with the literature.
However, more surprisingly, the use of SKEL involved an increase in ES activity when the trunk
was maximally flexed at the end of lowering motion. This last result could be linked to a change
in the spine kinematics due to the rigid design of SKEL, contrasting with the soft design of
SUIT. The effectiveness of SKEL to reduce back muscle efforts could be mainly related to the
hip flexion while, the effectiveness of SUIT could depend on the spine flexion.

Conclusion

In practice, the choice of a BSE for an occupational use, between rigid and soft design, requires
an evaluation of human-exoskeleton interaction in real task conditions. The characterization of
trunk kinematics and ranges of motion appears essential to identify the benefits and negative
effects to take into account with each exoskeleton design.

Reference
Theurel, J. & Desbrosses K. (2019). Occupational exoskeletons: overview of their benefits and

limitations in preventing work-related musculoskeletal disorders. IISE Transactions on Occupa-
tional Ergonomics and Human Factors, 7:3-4, 264-280.
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It has been previously reported that spinal excitability following stimulation trains inducing
extra torque is differentially modulated according to the stimulation frequency. A low stim-
ulation frequency entailed a down-regulation of spinal excitability, while a high stimulation
frequency led to an up-regulation of spinal excitability (6). Although some hypotheses have
been advanced to explain this distinct regulation, the exact mechanisms still remain unclear.
Presynaptic inhibitory mechanisms, including homosynaptic post-activation depression of the Ia
afferents terminals (HPAD) (3) and primary afferent depolarizing interneurons (4), resulting in
decreased neurotransmitter release at the Ia afferent-alpha motoneuron synapse were proposed
to explain the decrease observed after the low stimulation frequency. On the other hand, regu-
lation of intrinsic motoneurons’ properties by persistent inward currents resulting in enhanced
motoneuron response to a given synaptic input, was put forward as an explanatory mechanism
for the increased spinal excitability observed after the high stimulation frequency. Consequently,
the aim of the present study was to shed light on the mechanisms responsible for this frequency-
dependent modulation.

To respond to this objective, three experiments were performed. A first experiment (n = 15) was
led to evaluate changes in presynaptic inhibition acting on Ia afferents induced by these electrical
stimulation trains, assessed by conditioning the soleus H-reflex (tibial nerve stimulation) with
stimulation of the common peroneal nerve (D1 inhibition) (2) and of the femoral nerve (het-
eronymous la facilitation, HF) (3). A second experiment (n = 12) was designed to investigate
HPAD (1) changes after the stimulation trains. A third experiment (n = 14) analysed changes
in motoneuron intrinsic properties after the stimulation trains, by electrically stimulating the
descending corticospinal tract at the thoracic level, evoking thoracic motor evoked potentials
(TMEP) (5).

Main results showed that in all experiments spinal excitabilitydecreased after the 20-Hz train (P
< 0.05), while this parameter significantly increased after the 100-Hz stimulation (P < 0.05).
D1 and HF were not significantly modified after either stimulation, as observed in Experiment
1, while HPAD was significantly decreased only after the 20-Hz train in Experiment 2. Finally,
TMEP was significantly increased only after the 100-Hz train (P < 0.05) in Experiment 3.

Present results corroborate the previously observed frequency-dependent modulation of spinal
excitability. They further demonstrate that the decreased spinal excitability at rest observed
after the 20-Hz train cannot be attributed to changes in D1 presynaptic inhibition or HF, but
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rather to increased HPAD of the Ia afferents terminals. On the other hand, the increase of spinal
excitability after the 100-Hz train can be assigned to changes in intrinsic motoneuron properties
inducing an increase of their excitability. These results provide new evidence for the use of low
and high-stimulation frequencies in the rehabilitation domain, according to the desired NMES-
induced effect on spinal circuitry.
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Introduction

More than 80% of school children are not sufficiently physically active [1]. Yet there is evidence
that regular physical activity during childhood positively influences the health status of young
individuals and prevents or delays the development of various chronic diseases at adult age. The
increase in sedentary behaviors translates into a general decrease in physical abilities, which is
one of the reliable markers of health-related quality of life. Performance fatigability, that refers
to objective changes in a performance indicator (e.g. muscle strength) during and/or after a
physical task is a good index of overall physical abilities. Some studies already investigated per-
formance fatigability in adolescents (e.g. [2]). However, these protocols often require expensive
and cumbersome laboratory equipment thus limiting their use in daily life settings (e.g. home,
school, sport clubs). The objective of our study is to develop and assess the test-retest relia-
bility of a simple and low-cost performance fatigability test in both adolescents and young adults.

Methods

Twenty healthy young adults will be initially recruited to confirm the sensitivity of two fatiga-
bility indicators (derived from single sit-to-stand and squat jump exercises, see below). Fifty-six
healthy subjects (i.e. 28 adolescents and 28 young adults) will then be recruited. Following an
initial familiarization session, each subject will perform two experimental sessions separated by
2-5 days to evaluate the test-retest reliability of the fatigability test. This test will consist in
maintaining an isometric chair position against a wall. The duration of the fatiguing exercise
will be progressively incremented (i.e. 15 s, 30 s, 45 s ...) until exhaustion. Immediately at
the end of each stage, the subject will perform two squat jump and two sit-to-stand (from a
chair) exercises. MyJump2 [3] and Sit to Stand [4] mobiles Apps will be used to assess vertical
jump height and sit-to-stand time, respectively. The kinetics of changes in these indicators will
be used as index of performance fatigability. Heart rate, perception of muscle and respiratory
efforts will also be monitored at the end of each stage.
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Results

Experiments started on 12th March 2021. Data will be analyzed once data collection is com-
plete (planned for the end of June 2021). Test-retest reliability will be assessed using intra-class
correlation coefficient and standard error of measurement. Repeated-measures ANOVAs will
be performed on every dependent variable (e.g. jump height, sit-to-stand time) to assess the
kinetics of performance fatigability and the potential differences between adolescents and young
adults.

Discussion

This will be the first study to develop and validate an easily implemented test to evaluate the
kinetics of performance fatigability in young populations. We anticipate that the low cost and
ease of use of this test will favor its implementation in various contexts and populations. The
use of two different fatigability indicators may eventually lead to two versions of this test that
may be suitable in clinical populations exhibiting different degrees and nature of physical im-

pairments.

References
1 Guthold et al. 2020. doi:10.1016/52352-4642(19)30323-2

2 Piponnier et al. 2019. doi:10.1007/s00421-019-04233-3
3 Balsalobre-Ferndndez et al. 2015. doi:10.1080/02640414.2014.996184

4 Ruiz-Cérdenas et al. 2018. doi:10.1016/j.gaitpost.2017.10.029

Keywords: fatigability, exercise testing, muscle function, children

189



Effect of motor imagery training on motor
unit recruitment

Vianney Rozand *T 1, Mathilde Bertrand ', Thomas Lapole !,
Franck Di Rienzo !, Aymeric Guillot !

! Laboratoire Interuniversitaire de Biologie de la Motricité EA7424 — Université Jean Monnet
Saint-Etienne — France

Introduction

Motor imagery is the mental simulation of an action without concomitant production of move-
ment (Jeannerod, 1994). It is now well-established that motor imagery shares similar neural
networks with those underlying actual movement execution (Decety et al., 1994). Similarly to
physical practice, motor imagery training further improves motor performance, with strength
gains observed on both upper (e.g. elbow flexors) and lower limb (e.g. knee extensors, dorsiflex-
ors) (e.g., Yue & Cole, 1992 ; Zijdewind et al., 2003). Strength gains mainly result from neural
factors, especially the improvement of cortical gain on motor unit networks. Common hypothe-
ses propose that motor imagery could increase the discharge rate of the motor units. However,
this has yet not been demonstrated, due to technical limitations. Recently, high-density elec-
tromyography (HD EMG) has been developed to study motor unit behavior non-invasively, hence
allowing the exploration of the mechanisms underlying strength gains with motor imagery. The
aim of the present study was to evaluate strength gains and changes in motor units discharge
rate induced by motor imagery training of ankle dorsiflexors.

Methods

Eleven young subjects performed 5 sessions per week of motor imagery training during 4 weeks.
Fach training session consisted of 4 blocks of 10 maximal imagined contractions of dorsiflexor
muscles (5-s on/ 10-s off) with 45 s of rest between blocks. Maximal voluntary contraction
(MVC) of the dorsiflexor muscles was assessed before and after the training intervention. Par-
ticipants also performed trapezoidal contractions that involved a linear increase in force to a
target value at a rate of 5% MVC.s-1, 10 s of constant force at the target force, and a linear
decrease in force back to the resting value at the same rate as the increase phase. Two trials
were performed at each of the three target forces (35%, 50% and 70% MVC), with 3 min of rest
between each contraction. HD EMG signals were recorded on the tibialis anterior muscle during
the trapezoidal contractions with an adhesive grid of 64 electrodes. Motor units recruitment
and derecruitment thresholds as well as mean discharge rate were analyzed. We hypothesized
an increase in MVC after the 4-week motor imagery training. Based on a similar study investing
the effects of actual strength training (Del Vecchio et al., 2019), we further hypothesized that
recruitment threshold would decrease after training, derecruitment threshold would increase and
the mean discharge rate during the plateau of the trapezoidal contraction would increase. Data
are currently collected and the results will be presented during the congress.
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Introduction

It has been well established that performing a bout of unaccustomed, predominantly eccentric
exercise may result in a short (immediately post: fatigue) and long-lasting (> 24 h: muscle
damage) muscle function deficit and neuromuscular function (NMF) alterations. The peripheral
(i.e., muscle) changes are mainly assessed by electrical stimulation of motor nerves at rest. The
characteristics of the evoked response to electrical stimulation could inform about the mechani-
cal and contractile state of the muscle. These mechanical and contractile properties are known
to be modified by joint angle (short vs. long muscle lengths). However, the effect of joint angle
on NMF alterations evaluated after fatiguing and/or damaging exercise is currently debated,
possibly because of differences of resting stiffness across muscles and lengths. The first aim
of the present study was to investigate whether the most commonly NM function assessments
were differently affected by the articular joint angle after a fatiguing/damaging exercise. We
hypothesized that NMF would be less affected at long muscle length compared to short muscle
length owing to the higher resting stiffness and greater force transmission. The second aim was
to investigate whether the muscle-tendon complex, within a muscle group, would be differently
modified by articular joint angle after exercise.

Methods

12 participants performed a 45-min downhill walking (DW) on a treadmill with a load 30% of
the body mass, at a 25%-gradient and a velocity of 4.5 km.h-1. NMF assessments, delayed-
onset muscle damage (DOMS), knee range of motion (ROM), muscle architecture and ultra-fast
imagery parameters, creatine kinase (CK) and myoglobin (Mb) were assessed before (PRE),
within 1h (POST) and 4h after the exercise (POST), and the days after exercise (24h, 48h, 72h
and 168h). Maximal voluntary contraction and evoked torque of the knee extensors (KE) were
measured from the participant’s right leg which was fixed at 400 (SHORT), 900 (NEUTRAL),
1200 (LONG). Peripheral properties of the KE muscles were assessed from the amplitude of
potentiated responses to single (Tw) and low/high frequency double (Db10Hz and Db100Hz)
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electrical stimulations at rest. Rate of torque development (RTD) and contraction time (Ct)
were also calculated for Tw. Muscle architecture and muscle stiffness were evaluated using B-
mode ultrasound and ultra-fast sequences among different KE muscles.

Results

A significant time x angle interaction effect was found for Db10/Db100, Db10hz, RTD and Ct.
Db10/Db100 was significantly different between LONG (-20.6 + 7.6%) and SHORT /NEUTRAL
(-33.6 £ 20.2%, -31.0 + 14.6%; respectively) only at POST. Db10 was significantly different
between SHORT (-46.1 £+ 19.3%) and LONG (-34.4 £ 14.1%) only at POST. RTD was signifi-
cantly different between LONG (-6.4 + 14.8%) and SHORT/NEUTRAL (-41.2 + 20.9%, -31.0
+ 15.1%, respectively) only at POST. Ct was significantly different between SHORT (+1.1 +
8.7%) and LONG (-23.9 + 12.0%) only at POST. Biological and imagery parameters analysis
are in progress.

Conclusion

Our results showed that peripheral alterations are less pronounced at LONG compare to SHORT
immediately after the exercise, possibly because of the mechanical state of the muscle-tendon
unit. NMF should be evaluated at several articular joint angles in order to better understand
changes of the mechanical state of the muscle after fatiguing/damaging exercises.

Keywords: neuromuscular fatigue, eccentric, exercise, induced muscle damage, elastography, ultrasound
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Introduction

It has extensively been reported that performing unaccustomed, prolonged and/or vigorous
exercise may result in exercise-induced muscle damage (EIMD). Muscle function measured at
24-48h is considered a reliable, valid and indirect marker of the degree of EIMD. However, early
measurements (< 2h) must be interpreted with caution because these measures may reflect a
combination of muscle damage and muscle fatigue rather than muscle damage alone. In the
clinical and sport context, it is important to identify valid and/or early markers to determine
the extent of EIMD. The aim of the present work was to conduct a systematic review and
meta-analysis to: 1) describe the time-course of the most commonly used EIMD markers for
different levels of muscle damage; 2) test whether some of these markers were associated with
the magnitude of strength loss.

Methods
Databases were searched using the following terms: (“muscle damage” OR "muscle injury” OR
"EIMD”) AND (contraction OR exercise) AND (strength OR MVC OR torque OR force OR
"muscle function” OR “neuromuscular function” OR “mazximal voluntary contraction”) NOT
"mouse” OR "Mice” OR “rat” OR "animal”). 2209 articles were then screened for eligibility
using the following criteria: (1) they implemented a model to study EIMD of the lower limb
muscles in healthy human’s adults (2) the outcome included valid measures of strength at least
two times (before and 24h or 48h after exercise) combined with the evaluation of at least one in-
direct marker of EIMD (3) they did not use recovery techniques or others interventions (4) they
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reported all necessary data to calculate effect sizes. Standardized mean differences of the most
commonly used EIMD markers were calculated for each experimental group at several timing of
measurement (< 6, 24, 48, 72, > 96h). Meta-regressions were performed to determine the as-
sociation between the largest decrease in maximal voluntary contraction (MVC) force observed
at 1-2 days after EIMD and muscle damage biomarkers kinetics. In order to compare EIMD
markers changes across different levels of MVC force reduction (i.e., 24h — 48h), a k-medoids
analysis was performed to identify clusters.

Results and discussion

Experimental groups were classified into three clusters with low, moderate and high MVC re-
ductions. Meta-Analyses were performed for jump height (JH), range of motion (ROM), limb
circumference, delayed-onset muscle soreness (DOMS), pressure pain, creatine kinase (CK),
myoglobin (Mb), lactate dehydrogenase, interleukin-6, rate of force development (RFD), evoked
response, voluntary activation level (VAL), transverse relaxation time (T2). Meta-regressions
showed significant correlations between peak changes in maximal voluntary contraction (MVC)
and changes in JH (< 6, 24 ,72h), ROM (< 6, 48h) CK (72h), Mb (< 6h), DOMS (< 6, 48, 72,
> 96h), RFD (24h), VAL (< 6, 72h), evoked response (24, 48, 72, > 96h) and T2 (24, 48h).

Conclusion

The time-course of the most commonly used EIMD markers could vary as a function of levels of
muscle damage (low, moderate and high). Kinetics of biomarkers of EIMD must be interpreted
cautiously between studies and take into account methodological factors which could determine
the extent of the strength loss.

Keywords: meta, regression, eccentric exercise, EIMD, rhabdomyolysis, neuromuscular function, crea-
tine kinase, myoglobin, DOMS.
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Anterior cruciate ligament (ACL) rupture is a major injury occurring frequently during non-
contact changes of direction. Trunk position and control have been identified in the literature
as risk factors. Indeed, an elevated knee joint loading possibly stems from higher lateral trunk
motion [1]. The role of the pelvis motion in 3D and of the trunk displacement in the frontal
or transversal planes on peak knee abduction moment (PKAM) is still debated in the literature
[2-3]. Thus, the purpose of this study was i) to understand core kinematic parameters predicting
PKAM, and ii) to determine neuromuscular parameters controlling core kinematics.
Twenty-seven males, practicing either handball or karate, participated in the study (age: 24.3 £
6.6 years old; height: 1.79 + 0.06 m; mass: 73.3 £+ 7.1 kg). Participants were asked to perform
three different unanticipated tasks on a force plate (1000 Hz, Bertec Corp, Columbus, Ohio) in
a randomized order, including a cross-over to -20c to the left, a straight forward deceleration
and a cutting maneuver to 450 to the right. Kinematics was captured in 3D at 100 Hz (SIMI
Reality Motion Systems, Germany). The PKAM was calculated by inverse dynamics. Surface
electromyography recordings (EMG) of the rectus abdominis, the external oblique, the erector
spinae, the gluteus maximus (GMax) and of the gluteus medius (GMed) of the right and left
sides were recorded at 1000 Hz (Trigno™, Delsys, Natick, MA, USA). From the EMG — RMS of
these muscles, directed co-contraction ratios (DCCR) were computed for each functional move-
ment of the trunk and the pelvis. DCCR expressed the ratio between agonists and antagonists
with respect to body direction. To investigate pelvis lateral lean neuromuscular control, only
GMed and GMax RMS were used. Data was only analyzed for the 450 cutting task. A total
of 162 trials were used to perform linear mixed model analyses to predict PKAM at the initial
contact (IC) and during the weight acceptance (WA), using kinematics and ground reaction
forces (GRF). Significant core kinematic predictors were then associated with neuromuscular
parameters in another model.

Core kinematics predicted significantly PKAM at IC and during the WA (p< 0.05). At IC,
trunk lateral lean (estimate = 33.9, CI = [15.9; 51.9]), trunk axial rotation (estimate = 13.1, CI
= [1.6; 24.6]) and pelvis anterior tilt (estimate = 20.4, CI = [2.3; 38.5]) predicted PKAM. During
the WA, trunk axial rotation (estimate = 11.8, CI = [3.0; 20.6]), pelvis lateral lean (estimate =
23.2, CI = [2.7; 43.7]) and peak posterior GRF (estimate = 40.9, CI = [10.0; 71.7]) predicted
PKAM. Therefore, an increase of trunk lateral lean at IC is linked to an increase of PKAM.
Moreover, the rotation of the trunk towards the new direction seems to be, during unanticipated
sidesteps, related to an increase of PKAM. Interestingly, pelvis kinematics impact PKAM in the
frontal and sagittal planes. Besides, at IC, trunk lateral lean was predicted by the lateral DCCR
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(estimate = 3.11, CI = [1.38; 4.85]), while rotation DCCR didn’t predict trunk axial rotation,
and pelvis anterior tilt was predicted by pelvis DCCR (estimate = 3.11, CI = [1.38; 4.85]).
During the WA, rotation DCCR didn’t predict trunk axial rotation, whereas pelvis lateral lean
was predicted by left GMed (estimate = 0.030, CI = [0.011; 0.049]) and right GMed (estimate =
-0.026, CI = [-0.044; -0.007]) and GMax (estimate = -0.081, CI = [-0.156; -0.006]). Thus, DCCR
can predict core kinematics in the frontal and sagittal plane but can not in the transversal plane.

Pelvis and trunk are therefore implied in knee joint loading and performance [4], and DCCR
seems to be a functional ratio helping the understanding of neuromuscular control during com-

plex and dynamic movements.
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Introduction

It is well established that intensive physical training induces muscle damage that can contribute
to fatigue and injuries. In this context, several studies have reported that optimized nutrition,
notably in terms of increased content of nutritional antioxidants, may reduce fatigue (McKenna
et al. 2006), and facilitate muscle recovery (Ives et al. 2017). In this regard, numerous studies
addressed the potential role of melatonin (N-acetyl-5- méthoxytryptamine) (MEL) supplemen-
tation to help athletes tolerate increased training loads and demanding competitive schedules
(Leonardo-Mendonga et al. 2017; Ortiz-Franco et al. 2017). The present study aimed to eval-
uate the effect of daily melatonin supplementation on the recovery of repeated sprint (RSA)
performance and cellular damage after an intensive training camp (TC).

Methods
Twenty soccer players performed an RSA test before and after an intensive six-day TC associ-
ated with nocturnal MEL (5 mg) (n = 10) or placebo (n = 10) ingestion. Resting and post-RSA
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test blood samples were obtained before and after the TC for the assessment of the biomarkers
of muscle and hepatic damage.

Results

Compared to placebo, MEL intake decreased resting biomarkers of cellular damage (i.e. crea-
tine kinase (CK)). It also lowered post-exercise levels of these biomarkers (i.e. CK, aspartate
aminotransferase (ASAT), alanine aminotransferase (ALAT)). MEL also helped to reduce the
drop in performance observed after the TC (p < 0.05) and decreased muscle pain (p < 0.05).

Discussion

Our findings suggests a protective effect of melatonin on skeletal muscles. This is in accord with
previous reports showing that melatonin decreases markers of muscle injury in rats (Hibaoui et
al. 2011) and humans (Chahbouni et al. 2010; Leonardo-Mendonga et al. 2017) and improves
muscle function (Hibaoui et al. 2011).

Significant difference in RSA performances after TC might be due to greater deterioration of the
performance of those in the placebo group rather than improvement in the performance of the
melatonin group. The present findings could be attributed to melatonin-induced improvement
in sleep quality and quantity (Cheikh et al. 2018).

Conclusion
Nocturnal MEL supplementation during an intensive TC alleviated cellular damage and muscle
pain and improved recovery of RSA performance in soccer players.
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Introduction

Ultra-endurance sports are growing in popularity but can be associated with adverse health
effects, such as exercise-induced muscle damage (EIMD), which can lead to exertional rhab-
domyolysis. Although delayed loss of muscle function (i.e. 24-48 h) is considered to be the
best indirect marker to evaluate the magnitude of EIMD, measurements within a few hours
after the end of exercise may reflect a combination of muscle damage and muscle fatigue rather
than muscle damage alone. Moreover, the most commonly used biomarkers of EIMD (Creatine
kinase and Myoglobin) are affected by high inter-individual variability and does not necessarily
reflect the magnitude of delayed loss of muscle function. MicroRNAs (miRNAs), small non-
coding RNA involved in the post-transcriptional regulation of gene expression, may be useful
for the accurate evaluation of the degree of EIMD. Indeed, muscle specific/enriched miRNAs
(also called myomiRs) can be actively secreted by or passively leak out of injured myocytes and
measured in the blood. Thus, we aimed to: 1) investigate the relevance of circulating myomiRs
as biomarkers of muscle damage and 2) examine the acute response of skeletal/cardiac muscle
and kidney biomarkers to the 24-h run World Championships in elite athletes.

Methods
Athletes of the French national team (n = 11) participated in the 24-h Run World Cham-
pionships. Counter-movement jump (CMJ), delayed-onset muscle damage (DOMS), creatine
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kinase (CK), myoglobin (Mb), creatinine (Cr), high-sensitivity cardiac troponin T (hs-cTnT)
and muscle-specific miRNAs (myomiRs) levels were measured before (PRE), immediately after
(POST), 24 and 48h after the race.

Results

CMJ height was reduced immediately after the race (-84.0 + 25.2%, p < 0.001) and remained
low at 24h (-43.6 £+ 20.4%, p = 0.002). DOMS (53 £+ 30 mm, p < 0.05), CK activity (53,239 +
63,608 U/L, p < 0.001) and Mb concentration (9,748 £ 7,997 ng/mL) increased immediately
after the race and remained elevated 24h after (p < 0.01). The hs-¢cTnT concentrations were
significantly higher at POST (34.1, + 18.3 ng/L, p < 0.001) compared to PRE values (6.3 + 2.3
ng/L). There were no significant differences in Cr levels or estimated glomerular filtration rate
between PRE and POST, 24 h or 48, but the values were significantly lower at 24-48 h than at
POST (p < 0.01). Circulating myomiRs levels (miR-1-3p, miR-133a-3p, miR-133b, miR-208a-
3p, miR-208b-3p, and miR-499a-5p) were elevated immediately after the 24-h run (fold changes:
18-124,723, p < 0.001). The CMJ height loss at 24h was significantly (p < 0.05) or tended to
be significantly (p < 0.07) correlated with a set of myomiRs, but not with CK (p = 0.23) or
Mb (p = 0.41) values.

Conclusion

All elite ultramarathon runners included in our study were diagnosed with hyperCKemia (CK
> 10,000 U/L) after the 24-h run World Championships. However, despite the high level of
sarcoplasmic proteins into the bloodstream, the deterioration of kidney function was moderate
and transient in this population. The elevation of cardiac biomarkers was likely due to exercise-
related cytosolic release rather than cardiac necrosis. Importantly, the present study is the first
to show that the circulating levels of muscle-specific miRNAs may reflect the muscle function
loss 24h after EIMD, suggesting myomiRs may be a useful to approach the magnitude of muscle
damage. MyomiRs may have a future interest in the diagnosis of muscle damage both in sport
medicine and in the monitoring of physical activity.

Keywords: exercise, rhabdomyolysis, ultra endurance, muscle function, cardiac stress, acute kidney
injury, biomarkers
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Introduction

La course a pied est I'une des activités sportives les plus populaires au monde. Elle est pratiquée
a des fins de santé, mais n’est pas pour autant dénuée d’effets indésirables. Nous proposons dans
cette étude épidémiologique, d’analyser les liens existent entre I’évaluation globale du style de
course choisi spontanément par le coureur (telle que définie par la méthode Volodalen) et les
blessures de surcharge liées a la pratique. L’approche conduite par Volodalen distingue le long
d’un continuum, un modele de course Aérien (AER) fondé sur le stockage et la restitution
d’énergie élastique ; et un modele de course Terrien (TER) basé sur I’horizontalité avec un long
temps de contact, un temps de vol réduit et une faible oscillation verticale. Nous émettons
I’hypothése que ces manieres différentes de courir pourraient étre associées a des blessures
différentes.

Méthodes

Les données anthropométriques (age, sexe, taille, poids, IMC) ; d’entrainement (années d’expériences,
activité hebdomadaire, fréquence d’entrainement, autres activités physiques) ; des chaussures

de course (marque, modele, poids, drop, hauteur du talon) ; et de I’historique des blessures (ex-
amen clinique, localisation, pathologie, douleur) ont été collectées via une enquéte rétrospective

en ligne menée depuis décembre 2020 a I’échelle mondiale. Deux entraineurs expert en course

a pied ont noté subjectivement avec 1’échelle Volodalen®) le style de course des participants.

Ce score subjectif global a permis de classer les coureurs en deux catégories (AER et TER).
Une analyse des proportions des blessures entre AER et TER a été mesurée a ’aide du Test du
Chi-2. Le niveau de significativité a été fixé a p< .05.

Résultats

Sur les 322 coureurs ayant répondus, les expérimentateurs ont identifiés 169 AER et 153 TER.
Au total, 152 coureurs déclarent avoir eu au moins une blessure liée a la pratique de leur sport au
cours des douze mois précédant I’étude. La fréquence des blessures pour les AER (0.52 blessures
par coureur par an) est similaire aux TER (0.48 blessures par coureur par an). Concernant
la localisation anatomique, le genou constitue la région la plus touchée (31.1%) suivis par la
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cheville et le pied (27.0%), qui représentaient plus de la moitié des blessures signalées, avec une
différence significative entre les deux catégories de coureurs (p< .05). Parmi les pathologies
courantes, le syndrome de la bandelette ilio-tibiale (9.9% AER et 7.2% TER), la tendinopathie
Achille (8.6% AER et 5.4% TER) et la lombalgie (0.9% AER et 5.4% TER), sont les plus
fréquemment relevées, avec une différence significative entre les deux groupes (p< .001).

Discussion/Conclusion

Les résultats de cette enquéte rétrospective en ligne montre une distribution des blessures liées a
la course différente entre les coureurs AER et TER, contrairement aux taux d’incidence qui sont
statistiquement non différents. Les coureurs AER favorisent une foulée verticale, appliquant une
force de réaction au sol plus importantes permettant une meilleure restitution d’énergie élastique,
ce qui explique les blessures de tendinopathie d’Achille chez ces coureurs, contrairement aux
coureurs TER qui atténuent les forces de réaction avec une flexion proximale de hanche-genou,
et une pose de pied en talon, semblable a un risque important de blessure au genou. Des études
complémentaires axées sur une analyse prospective et des évaluations régulieres, sont nécessaires
pour expliquer les blessures.

Keywords: Course a pied, blessures, étiologie, épidémiologie, biomécanique
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Introduction

Physical activity (PA) has positive health-related effects in adults with chronic diseases. Be-
cause motivation is a proximal determinant of PA, a better understanding of how interventions
can increase motivation in this population is needed to improve their efficacy. According the
M-PAC approach (Rhodes, 2017), motivation refers to several constructs linked to one of the
three phases of the behavior change process (intention formation; adoption of action control;
maintenance of action control). There is currently a lack of research exploring constructs repre-
sentative of all three phases (Knittle et al., 2018). The present meta-analysis aims to assess
the efficacy of behavior change interventions in impacting motivation for PA in adults with
respiratory, metabolic, and/or cardiovascular chronic diseases. In addition, this review seeks
to identify clinical and intervention characteristics associated to this efficacy, including disease,
mode of delivery, nature of motivational outcome and behavior change techniques (BCTs) using
vl taxonomy (Michie et al., 2013).

Methods

The electronic bibliographic databases consulted were PubMed, PsycINFO, Web of Science and
Open Grey. Studies involving adults (> 18 years) with chronic cardiovascular and/or respira-
tory and/or metabolic diseases were included. For study design, only randomized control trials
(RCT) were eligible for inclusion, and all modes of interventions explicitly targeting a change
in PA motivation - measuring a motivational outcome at pre and post intervention - and/or in
PA behavior were eligible. We applied a multilevel approach in order to deal with the interde-
pendency of effect sizes.

Results
The meta-analysis was conducted on 43 studies (k=202; N=15 361); the analyses revealed a
medium effect of interventions on motivation at the end of the intervention (d=0.5; 95% CI
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[0.283;0.716]; p < .001; k = 200) and a few months after (d=0.40 (95% CI [0.008, 0.801]; p
< .001; k = 30). The presence of BCT 13.2 Framing/reframing led to a higher effect on PA
motivation (d=1.586; 95% CI [1.055;2.117]; p < .001; k = 16). Other BCTs as well as clinical
/ intervention moderators were not significant.

Discussion

There is a need for research assessing the constructs related to the sustainability of behavior
change (habit and identity)and which implement BCTs associated with them (BCT 7. Associ-
ations; 8. Repetition and substitution; 13. Antecedents).

Conclusion

This meta-analysis is the first to consider a variety of constructs using the M-PAC model. The
results indicate that PA interventions are effective to change motivation and the BCT fram-
ing/reframing leads to higher effects.
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More than 25% of people around the world do not practice enough Physical Activity (PA)
(Guthold et al., 2018), which makes it a public health issue. Antecedents of motivation for PA
were primarily studied through individual factors. However, from an interactionist perspective,
individual motivation is influenced by interest in activity. For Deci (1992), interest is defined as
an interactive individual-environment experience, supported by activity and social context. For
twenty years, situational interest theory propound a construct and methodological tools (e.g.,
EMIS-EP ; Roure et al., 2016) to study students’ interest in a learning task in Physical Education
(PE). Situational interest in a PE setting has been reduced to five sources or dimensions (Chen
& Darst, 2001) : novelty, challenge, attention demand, exploration intention, and instant enjoy-
ment. Nevertheless, to date, alternative dimensions of SI have never been examined out of PE,
in other PA contexts. Moreover, given the recent debates on the structure of situation interest
construct (Garn, 2017), the purpose of this study is to explore and to adapt SI construct in an
exergames setting and, more specifically to explore social dimensions of the situational interest
construct in PA with young adults participating to solo, cooperative and competitive exergames.

A qualitative design including 20 young adults was used. They participated in exergames ac-
cording to 4 conditions: (1) single player, (2) single player with peer support, (3) competition,
and (4) cooperation. Three types of data were gathered: declared PA (IPAQ-SF; Craig et al.,
2003), PA levels during exergames (ActiGraph GT3X+ accelerometers), and retroactive ver-
balizations about experiences in exergames (semi-structured interviews). The analysis followed
an inductive thematic analysis steps (e.g., Braun & Clarke, 2006). Using mixed method, data
relating to declared PA, PA levels and qualitative categories were processed by discriminant
factor analysis to identify possible prototypical experiences.

The results will consist of dimensions that will emerge from the qualitative-quantitative data
analysis. We expect an extension of the situational interest construct with the emergence of
hypothetic social and context-specific dimensions. Integration of PA level data is supposed to
consolidate content validity of the experience reported by participants (triangulation).

From this exploratory study, one perspective is to develop a new scale for measuring situa-
tional interest in PA, integrating the experience’ social dimensions. A better understanding
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of situational interest in a exergames setting allows to design PA program, supporting lasting
motivation for PA in sedentary young adults (Chen & Hancock, 2006).
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Introduction

Fach year, physical inactivity is responsible for five million deaths worldwide. To counteract
this pandemic of physical inactivity, many studies have examined the effects of interventions
on the adoption of active behaviors. Nevertheless, meta-analyses show that these interventions
exert a small effect on behaviors. At least two features explain this limited influence. First,
the majority of interventions only target deliberative processes (e.g., intention). Yet, it is now
widely admitted that automatic processes (e.g., approach tendencies) also govern physical ac-
tivity. Only a handful of studies have developed interventions targeting automatic processes,
yielding promising results. Second, previous interventions have focused on the forces driving
individuals toward physical activity, but disregarded the forces restraining them to convert their
intention into action. According to the theory of effort minimization in physical activity (1),
individuals’ ability to resist the innate attraction toward sedentary behaviors plays a key role in
the adoption of active behaviors. Our study aims to develop an intervention addressing these
two limitations. Using a gamified approach, we designed a smartphone videogame, the MoVe
toward Physical Activity (MVPA) game, which intends to reduce the intention-action gap by
developing approach tendencies toward physical activity, in the presence of sedentary opportu-
nities.

Methods

This study will be a two-arm randomized controlled trial. Participants with a moderate-to-strong
intention to be active will be included in the study (N= 70) and their approach tendencies toward
physical activity will be first assessed using a manikin task. Their level of physical activity will
be measured using a device-based measure (i.e., Actigraph GT3X+) during a seven-day period.
Then, they will be randomly allocated to one experimental condition: the MVPA condition or
the Control Game (CG) condition. In the MVPA game, participants will move their finger on
the screen to move an avatar in order to follow a winding path, with the aim of traveling the
longest distance as possible. To obtain bonus points, the player will have to approach physical
activity opportunities by collecting related items and to avoid sedentary opportunities by getting
away from related items. In the CG condition, participants will play a similar game (i.e., Temple
Run) which includes bonus coins, instead of items of physical activity and sedentary behaviors.
Participants in both conditions will be asked to daily play for at least ten minutes for a period
of seven days. After this period, participants’ approach tendencies and level of physical activity
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during a seven-day period will be measured again. Mixed-effect models will be used to compare
the effects of experimental conditions on the pre-post evolution of the level of physical activity
(primary outcomes) and approach tendencies toward physical activity (secondary outcome).

Results and Discussion

We predict that, in comparison with the CG condition, participants in the MVPA condition will
report a greater increase of level of physical activity and of approach tendencies toward physical
activity.

Conclusion

This protocol study introduces an innovative intervention, whose feasibility, acceptance and ef-
fectiveness remain to be examined.
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Introduction

Approach and avoidance motivations have been conceptualized as two competing attractors, the
landscape of which is determined by a control parameter K: K = (C x Bs) — [Ts x (1 — C)],
with C as competence expectancies, Bs as benefit for the self, and Ts as threat for the self [1].
The present study aimed to bring evidence for the existence of these attractors within time series
of athletes” motivational states regarding a sport goal to achieve.

Method

Five regional- or national-level athletes (3 males, 2 females; age = 17-45) from various sports
(tennis, running, and kayak) indicated on an online platform their most important sport goal to
achieve over the coming months. Then they responded every week to 11 items belonging to the
Approach-Avoidance System Questionnaire, which measures C, Bs, and Ts with respect to the
goal pursued [2], the scales Behavioral Approach (BAp) and Behavioral Avoidance (BAv) that
we created specifically, and the revised Sport Motivation Scale (SMS-II) [3].

To allow the analysis of sufficiently long time series, only participants who responded to the
items for at least 50 weeks were retained (i.e., two men for 87 and 62 weeks). Times series of
Z scores of the parameter K (as calculated from the values of C, Bs, and Ts), as well as BAp,
BAv, and a Perceived Autonomy Index (PAI) calculated from the scores of the scales of the
SMS-ITI [4] were analyzed using cluster analyses. The non-hierarchical k-means analysis method
was used to test hypotheses with two (approach, avoidance) and three (approach, avoidance,
neutral) recurrent motivational patterns within each time series.

Results

For both participants, only two clusters could be clearly identified (see Figure below).

For participant 1, one cluster-the adaptive cluster-included K, BAp, and PAI positive, as well as
BAv negative (n = 44), and an opposite cluster-the maladaptive cluster-included K, BAp, and
PAI negative, as well as BAv positive (n = 43). The same clusters were observed for participant
2 (n = 47; n = 15), except that PAI was close to 0 for both clusters.
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Discussion and Conclusion

This two-cluster solution emerging from time series supports the two-attractor dynamics that
has been proposed in the dynamical model of approach and avoidance in achievement context
[1]. This support needs to be confirmed more broadly, for every gender and in various achieve-
ment contexts.
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Introduction

Less than half of French people over 15 meet the recommendations of the World Health Or-
ganization in terms of physical activity (PA). Exergames (digital games involving whole body
movements) could be introduced in Physical Education (PE) to arouse students’ interest and
increase their PA (Trout & Christie, 2007). Situational Interest (SI) is an individual’s form of
intrinsic and ephemeral motivation for an activity or content (Chen & Darst, 2001). However,
the issue of maintaining IS, beyond a discovery phase of a novel activity, has been little ad-
dressed until now (Roure et Pasco, 2017). The objective of this pilot study was to design a PE
program based on exergames in order to maintain SI and moderate-to-vigorous PA (MVPA) in
high school students throughout the five weeks of program implementation.

Method

45 students from two high schools in Brest (France) took part in this program during their PE
lessons. This five-week pilot program was developed by a research team, based on three differ-
ent exergames . This program’s design was based on the different dimensions of SI that were
supposed to sustain motivation and PA over time. Repeated measures were performed during
PE lessons. Accelerometers were used to record PA intensity during each session. SI 19 items
questionnaire (Roure et al., 2016) was used to collect SI on lesson 1 and 3.

Results

The program had negative effects on students’ SI and positive effects on their PA displayed
during the lessons. MVPA increase between first lesson (M=39.326; SD=9.259) and second
lesson (M=44.683; SD=11.479; t(23)=-3.678, p< .01) and decrease between second and fourth
lesson (M=39,497; SD=11,763; t(20)=2.155; p< .05). Moreover, the overall decreasing is not
significant and the percentage of time spent in MVPA is 39.56% in 4 lessons. SI decrease from
lesson 1 (M=16.379; SD=3.401) to 3 (M=14.550; SD=5.559) t(26)=3.229, p< .01). SI average
obtained over all sessions is 16.47 (min 5, max 25).

Discussion
These results partly agree with those of Sun et al. (2013) which conclude that PA increases,
but SI decreases over the course of an exergames program in PE. First, 39.56% MVPA is very
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positive, compared to a study of 232 middle school students reporting an average of 25% MVPA
in conventional EP (Brusseau & Burns, 2015). SI average over all sessions is also a positive
result compared to SI measure in conventional PE carried out on 422 students in France, with
an average score of 14.1 (Allard-Latour et al., submitted).

Conclusion

This 5-week program, based on exergames, appears to be beneficial for SI and effective PA
compared to conventional PE. It offers a favourable prospect for the promotion of PA to a type
of public that is little involved in practicing PE outside the school setting, thanks to its design
oriented towards increasing the SI. However, it remains to test the hypothesis of the transfor-
mation of IS into a more stable ”individual interest” in PA on programs of a longer duration.
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Introduction

Technology and media are often involved in high-risk sports (Fischer et al., 2011). The amount
of TV adolescents watch may be likely to bias their views of high-risk behavior and it may lead
to rekless risk taking (Russell & Buhrau, 2015). The study explored the psychological links that
may exist among adolescents between the feeling of being threatened and the perceived risk of
sports situations, the interest for television sports programs, and the interest for conversations
about these television sports reports. Within the reversal theory, the concept of protective frame
could explain these links (Apter, 2001). It was never tested among adolescents from quantitative
approach to understand the attractiveness for risky sports program on TV.

Method

The participants were 181 adolescents (Mage = 15.23; SD = 1.76). As in Fruchart et al. (2018),
there were six questionnaires. Each of them presented 15 sports situations where the risk in-
volved varied, and each of them focused on a singular dimension : (1) the degree of threat, (2)
the perceived risk, (3) the amount of personal experience, (4) the viewing habits, (5) the degree
of interest for television sports programs, (6) the degree of interest shown for participating in
conversations about these sports programs. Bivariate Pearson’s correlations between the assess-
ments under the six dimensions were conducted.

Results

The main findings were that (i) the more the sports were considered threatening and perceived
as risky, the more the participants were interested in watching these sports on television and to
talk about these television programs and (ii) the perception of risk was more associated with the
threatening character of the real sports situations (no protective frame) than with the interest
for watching (one protective frame) and for hearing conversations (two protective frames) about
TV sports programs.

Discussion/Conclusion

The findings were consistent with Fruchart et al. (2018)’s results showing that adolescents are
more interested in watching frightening television programs and in choosing conversation topics
about high risk situations. The protective frame explains the links between the feeling of being
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threatened and the perceived risk of sports situations, the interest for television sports programs,
and the interest for conversations about these television sports reports (Kerr & Mackenzie, 2014).
It is necessary to taken into consideration this concept to understand high-risk sport.

Keywords: television, protective frame, high, risk sports, adolescents
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Background

A sedentary lifestyle is associated with higher mortality and the development of chronic patholo-
gies. In children and adolescents, sedentary behavior for more than 2 h/day is associated with
unfavorable body composition and physical condition, and lower levels of self-esteem, sociability
and school level. However, more than 50% of children (6-10 years) spend on average more than
3 h/day in front of a screen, and this time continues to increase (+20 min from 2007 to 2015)
[1]. In this context, designing and testing effective interventions to decrease sedentary behavior
in children is a major public health research gap.

Objective: The CIPRES intervention is co-constructed with key local actors, multilevel with a
socio-ecological approach [2], and theory-based on the transcontextual model [3]. The CIPRES
intervention aims to reduce sedentary time in school-age children (7-10 years). A secondary aim
is to evaluate the effect of the CIPRES intervention on sedentarity according to social depriva-
tion level.
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Methods

The intervention will be evaluated by a cluster-randomized and controlled study. The target
population will be made up of 1000 children in CE2-CM1 from primary schools in 4 towns in
Toulon area with different levels of social deprivation. The study involves 2 phases: (1) Co-
construction of an intervention for sedentary prevention adapted to the local context by using
a participatory approach including representatives of each ”level” of actor (i.e., children, teach-
ers, parents, associative and municipal staff, educational advisers). (2) Implementation of the
intervention in the local context [4]: the intervention lasts 6 weeks and aims to reduce sedentary
behavior at different times in the child’s life: school, after-school and family times. The effects
of the intervention will be assessed before (T0), after the intervention (T1) and 6 months after
the end of the intervention (T2). Main outcomes include sedentary behavior, level of physical
activity, sleep, and variables of the transcontextual model (i.e., motivation, attitudes, norms,
perceived control, intentions), and will be measured by accelerometry, diary or questionnaires.

Results/discussion

A pilot intervention was co-constructed and a feasibility study is currently underway. This feasi-
bility study involves around 90 children from primary schools. The first results on the feasibility
of the implementation and the pre- vs post-intervention effects on children’s sedentary time and
variables of the transcontextual model will be available by summer 2021.

Conclusion

The CIPRES study will assess a multilevel intervention aiming at reducing sedentary behav-
ior in school-aged children. The intervention is based on the socio-ecological perspective and
relies on a participatory design, in line with recent concerns regarding complex public health
programs, social inequalities and the need to combine both agentic and structural strategies in
such interventions.
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L’éducation physique et sportive (EPS), en inteégrant la dimension corporelle (Caumel, 2000).
Pour cela, elle utilise les Activités Physiques et Sportiveset Artistiques comme moyens d’ensei-
gnement. Parmi celles-ci, figurent de nos jours les Activités Physiques Traditionnelles (APT),
conformément aux recommandations de 'UNESCO. Face a la menace d’une disparition des
APT au Congo-Brazzaville, nous nous sommes investis activement pour sauvegarder ces APT
et maintenir les traces de cette culture physique populaire. C’est dans ce cadre que nous avons
mené une dissertation doctorale en 2012 sur ” Recontextualisation des activités physiques tradi-
tionnelles a l’école primaire en République du Congo” (Lembé, 2012), suivie d’autres travaux
(Lembé et al., 2020, 2019). Ces études ont permis d’effectuer une ethnographie minutieuse des
APT congolaises et montrer I'existence des logiques internes au sein des APT congolaises suiv-
antes : Ekienga, Mfongo et Ndzango, en se focalisant sur leur décontextualisation en vue de
leur intégration dans l’enseignement de 'EPS a I’école primaire congolaise. La présente étude
qui poursuit les précédents travaux, a pour but d’identifier et analyser les comportements mo-
teurs des pratiquants de l'activité traditionnelle congolaise Ekienga, et proposer des contenus
d’enseignement de cette activité a 1’école primaire dans le contexte de I’EPS. Elle s’est appuyée
sur la théorie de Parlebas (2003) qui traite du processus de sportification des pratiques cor-
porelles régionales. Notre réflexion part du questionnement suivant : l'intégration d’Ekienga
dans I'enseignement de I’EPS concourt-t-elle & aboutir a la mise en valeur de cette APT et de
sa spécificité ? L’hypotheése qui en découle peut étre ainsi formulée : si Ekienga se pratique
selon la logique interne existante, sa décontextualisation peut permettre son intégration dans
I’enseignement de 'EPS a ’école primaire. La recherche, observationnelle et didactique, s’est
reposée sur 1’évaluation des gestes corporels réalisés au cours d’Ekienga chez 34 hommes adultes,
et la construction de programmes d’enseignement. Apres filmage des pratiques d’Ekienga chez
ces sujets, le décryptage et le séquengage des films ont été effectué. Par la suite, en s’appuyant
sur la logique interne d’Ekienga, des contenus d’enseignement ont été élaborés dans le but de
contextualiser la pratique d’Ekienga chez des écoliers congolais au cours d’éducation physique.
Les principaux indicateurs évalués, en lien avec les gestes corporels exécutés, étaient : 1) la vision
périphérique pour apprécier le mouvement de I’engin ou de la cible ; 2) 'angle d’ouverture du
bras pour le lanceur et la posture idéale pour le rouleur du cylindre ; 3) la position des sujets de
Pautre groupe et du cylindre roulant ; 4) les capacités relationnelles ; 5) ’anticipation et I’adresse.
Deux baremes descriptivo-numérique de type Likert élaborés dans les études antérieures ont été
utilisés. Les résultats obtenus montrent que la logique interne d’Ekienga permet la construction
de savoirs et des contenus d’enseignement pertinents en éducation physique a ’école primaire
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au Congo. De plus, les contenus d’enseignement d’Ekienga, ont permis d’élaborer des savoirs &
enseigner en termes d’objectifs et de contenus notionnels.

Keywords: activité physique traditionnelle, Ekienga, savoirs, contenus d’enseignement, éducation physique
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Introduction

Preventive actions of sedentary behavior and/or promotion actions of physical activity (PA)
are needed among children and adolescents as their physical activity level decrease with age,
progressively replaced by sedentary behaviors (1), mainly screen-related activities. Intervention
strategies often focus on intraindividual factors, mainly according to the social cognitive theories
(2). However, to be effective, public health interventions must consider health behaviors in the
light of the contexts in which they take place. In this perspective, the socio-ecological model
is of particular interest, as it involves consideration of multiple levels of agency from macro to
micro, and focuses on the interrelationships between individuals and the social, physical and
policy environment (3).

The aim of this systematic review is to evaluate the effectiveness of multilevel controlled inter-
ventions (or targeting at least 2 levels) in reducing sedentary time (ST) in young populations
aged 5-14, without any disease.

Methods

According to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, articles were searched in 3 databases (PubMed, PsycInfo and ERIC). Trials were
stratified depending on their methodological quality (using an 11-item scale derived from the
Cochrane tool). We applied the PICOS method to check if the data fit the inclusion criteria.
Moreover, trials were stratified according to the number of levels targeted, and type of strategies
(e.g., informative, behavioral) used in each level. Degree of involvement of caregivers were also
described.

Results

40 studies were included (for a total of 6572 publications screened). Trials mostly showed ac-
ceptable (scoring > = 6, n = 35) to high (> = 8, n = 25) methodological quality. Most of
interventions targeted sedentary factors in three levels (n= 27), mainly with a combination of
intrapersonal, interpersonal, and organizational levels. More than half of them (n= 14) were
efficient in reducing ST. Few trials (n = 10, 8 studies being efficient) targeted four levels (i.e.,
intra, inter, organizational and community), and no intervention achieved to target the macro-
environment or public policies level. Studies mainly used a combination of informational and
behavioral strategies (e.g., key learning messages and active break in class). Most of studies
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actively engaged caregivers (i.e., parents, teachers, educators), using not only informational,
passive approach (e.g., newsletter sent to parents) but also involving them as a key target of the
intervention (e.g., giving homework family activities).

Discussion

Overall, in line with previous works, our findings showed a high heterogeneity (e.g., duration,
settings, strategies), but suggest that interventions tend to be more effective when they involve
several levels, targeting intrinsic determinants (e.g., with strategies using behavioral strategies),
in the organizational environment of the child (i.e., school, home), including an active and high
involvement of caregivers (e.g., parents, teachers).

Conclusion

Findings of this review underline the relevance of multilevel strategies using both agentic and
structural strategies to reduce ST in young populations. A systemic approach as the socio-
ecological model is thus relevant, but still represents a challenge to operationalize in public

health interventions (4).
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Introduction

The child must organize the space according to himself (his body, his experience, his way of
thinking) and perceive the dimensions, the shape, the limits, the layout of the places, obstacles,
and this to be able to dispose of them according to their needs (Piaget &Inhelder, 1948). Indeed,
Péruch&Corazzini (2001) describe spatial cognition as the ability to combine spatial information
from different sources and events and to use this knowledge to estimate directions and distances
and manage movements. In fact, spatial knowledge which is an integral part of school knowledge
concerns sensitive space in the sense that it leads the child to master the usual relationships
maintained with this space (Douaire, Emprin & Rajain, 2009). Research by Cheng and Mix
(2012) also asserts that improvements in spatial thinking lead to improvements in math and
geometric scores. Consequently, geometry is constituted above all in the field of sensory and
mechanical experiences. The main goal of this study was to examine the effect of practicing
orienteering Game OG on directional skills and geometric thinking.

Method

Forty students 7.3 years had voluntarily participated in this study. They are schooled in both
mixed classes of the second year of primary school each one containing twenty students. The
classes belong to the same public school and with two different teachers. But we chose two
teachers with the same basic training and with the same number of years’ experience. To this
end, we arrange to work with an experimental group EG and a control group CG.

Our procedure would be of a quasi-experimental type and based on an OG . Our intervention
program was spread over 8 weeks, with 3 sessions of 40 minutes per week. The CG followed
conventional learning respecting the same hourly volume as the EG.

This program is used to, provide these children with OG that challenge their directional skills
and geometric thinking through played learning situations. In this study, we used two tests:
-RTD (Topological and Directional Relation Test byLacert (2010)

-A drawing for geometric thinking

Results and discussion

The main findings from this study were: the benefits of practicing OG on directional skills.
Analysis of the RTD Test results confirms them for EG in all variables at p < 0.05. Our results
are consistent with the propositions of Piaget &Inhelder (1948) which mention that movement
is at the source of spatial knowledge. In the same sense, many studies have documented the
intertwined nature of motor and cognitive development. This evidence supports the embodied
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cognition theory in which the development of cognitive processes is rooted in the physical inter-
actions of the body with the world (Daniel 2018).

Otherwise, the child acquires during his development, first of all, the ability to orient his body,
then to understand and designate his position in space, and finally to locate himself in the en-
vironment until developing a real organization of space (De Liévre et Staes, 2012 ; Bidet-Ildéi,
Orliaguet & Coello 2011).

To be represented, space must be experienced because, by moving, the child simultaneously
modifies his perception of the environment and thus develops his directional skills acquisition.
The drawings of the children in the experimental group also show an improvement in observed
reality as well as in proportionality.

This study is one of the rare works that have been interested in studying the effect of the practice
of OG on the directional skills and geometric thinking of the child, but additional studies are
essential to improve his interest on cognitive and motor needs.
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Cette communication rapporte les résultats d’une étude exploratoire sur les effets du confinement
COVID-19 sur les comportements d’agression chez des footballeurs congolais en fonction du type
de violence et du poste occupé par le joueur. En effet, la pandémie de la COVID-19 qui frappe la
planeéte est un ’événement au sens plein du terme, un surgissement imprévu qui chamboule notre
quotidien, jusque dans nos gestes, nos espaces les plus intimes et nos projets particulierement
les projets de recherche. La pandémie de la COVID-19 et les mesures sanitaires pour la con-
tenir s’accompagnent chez les individus d’une modification radicale des activités quotidiennes
et des routines de vie, avec des conséquences nombreuses dont la perturbation importante des
rythmes biologiques. En situation de confinement, la majorité des synchroniseurs environnemen-
taux ou " Zeitgeber” (lumiere, activité physique, alimentation, interactions sociales) se trouvent
fortement modifiés voire supprimés-en conséquence, les troubles du sommeil et des rythmes
veille-sommeil peuvent apparaitre. Par conséquent, le confinement est susceptible d’affecter cer-
tains parametres psychosociologiques notamment les comportements d’agression. C’est dans ce
contexte que des footballeurs présélectionnés dans 1’équipe nationale masculine de football en
vue du Championnat d’Afrique des Nations (CHAN) de Yaoundé-Cameroun 2021, ont été suivis
tout au long du confinement. Au total, 25 footballeurs ont participé a I’étude. Ces sujets ont été
observés et enquétés lors des matchs tests avant le confinement (février 2020) et a la reprise des
entrainements (octobre 2020). En référence a la démarche ethnologique, la théorie de référence
privilégiée dans ce travail était celle des buts d’implication de 1’égo (White et Duda, 1993) qui
porte sur les interactions aversives (Pfister, 2010). Celles-ci sont définies comme des actions par
lesquelles on s’oppose, des actions réalisées contre autrui ou soi-méme, contre un objet ou une
circonstance. Lorsque, dans la pratique sportive, de telles actions d’opposition transgressent les
regles de l'activité, nous les appelons ” Interactions Aversives non codifiées 7 (IANC). Celles-
ci sont observées telles qu’elles surviennent au cours de situations réelles de compétition qui
leur conferent leurs significations. Une analyse qualitative de ces interactions a conduit a la
distinction entre deux catégories fondamentalement différentes : TANC opératoires et IANC
non-opératoires. L’instrument de mesure de ’agressivité était le questionnaire de Buss et Perry,
version frangaise du Buss-Perry Agression Questionnaire. Il a été mis sous forme numérique
et envoyé par mail ou WhatsApp chez les joueurs retenus apres les matchs tests. Apres rem-
plissage, les questionnaires nous ont été retournés par le méme canal. Ainsi, n’ont été inclus
dans I'étude que les joueurs maitrisant 1’outil informatique et disposant d’un microordinateur ou
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d’un smartphone. Ainsi n’ont été retenus dans 1’étude que 21sujets. Il a été observé chez tous
les sujets, avant et apres le confinement, une augmentation significative (p< 0,05) des IANC
opératoires et non-opératoires. Un effet négatif du confinement COVID-10 sur les repulsions et
les retentions a été retrouvé. Les défenseurs et les milieux de terrain présentaient un niveau
élevé de comportements transgressifs, tant pour les intimidations verbales que physiques. En
somme, les conduites violentes des joueurs étudiés sont exacerbées en situation de confinement
COVID-19, tout en se positionnant au coeur méme de la logique sportive.

Keywords: confinement COVID, 19, comportements agressifs, football, Congo, Brazzaville
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EPS a I’école primaire : un état des
pratiques d’enseignement

Laurence Munoz *' 12, Eric Hermand * ¥ 12, Valentin Smee® !

I Université du Littoral Céte d’Opale — Univ. Lille, Univ. Artois, Univ. Littoral Céte d’Opale, ULR
7369 - URePSSS - Unité de Recherche Pluridisciplinaire Sport Santé Société — Lille — France
2 Unité de Recherche Pluridisciplinaire Sport, Santé, Société (URePSSS) - ULR 7369 - ULR 4488 —
Université de Lille : ULR7369, Université du Littoral Cote d’Opale — France

L’activité physique (AP) est aujourd’hui reconnue comme un pilier fondamental d’'une bonne
santé, et sa pratique en est recommandée a tous les ages, selon des modalités variées. Ainsi, ces
habitudes d’AP prennent une importance particuliere chez ’enfant puisqu’elle en conditionnera
en partie sa pérennité a 1’age adulte. A ce titre, 'Education Physique et Sportive (EPS) a I’école
primaire reste parfois le lieu unique de la pratique d’une AP pour I’enfant et les modalités de son
enseignement y revétent donc un réle fondamental. Bien qu’aucune enquéte n’ait été menée au
niveau national, des rapports parlementaires au début des années 2010 ont cependant souligné
que 'EPS constituait une ” variable d’ajustement horaire ” en regard de matieres sujettes a ”
pression 7 comme la langue francaise ou les mathématiques. Pour cerner plus objectivement les
contours de 'EPS a ’école primaire, nous avons lancé un questionnaire en ligne a 'intention des
Professeurs des Ecoles du Pas-de-Calais afin de connaitre leurs usages d’enseignement d’EPS,
mais également, le cas échéant, les freins pouvant les limiter.

Les résultats préliminaires confirment que le volume horaire fixé par les programmes n’est pas
atteint. Les freins principaux aux enseignements de I'EPS concernent le manque et 1’éloignement
d’infrastructures ainsi que les conditions météorologiques.

En revanche, il n’existe pas de différence selon la formation initiale de I'enseignant (STAPS,
Littérature, Economie,...) ou ses habitudes d’activités physiques et sportives (personnelles ou
en club), soulignant l'investissement néanmoins dans I'enseignement de 'EPS des professeurs
des écoles & priori n’ayant pas d’affinités avec le sport en général.

Keywords: EPS, enseignement, premier degré, freins : volume horaire : intervenants
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Evaluation des parcours aménagés dans le
domaine des STAPS : une approche
pluridisciplinaire

Fanny Dubois * !, Fatia Terfous !, Christine Amans Passaga

L CRESCO — Université Fédérale de Toulouse — France
2 UMR EFTS - laboratoire EFTS, toulouse UT2J — France

Depuis la loi du 8 mars 2018 relative & I'Orientation et A la Réussite des Etudiants (loi ORE)
visant a répondre a I’hétérogénéité des étudiants et & 7 leur permettre de mieux réussir leurs
études supérieures[1] 7, des dispositifs d’accompagnement sont proposés a ceux qui sont affectés
par la nouvelle plateforme en ligne Parcoursup au sein d’une formation avec la mention ” Oui
Si”. Si la ventilation des publics dans ces dispositifs est faite par le ministére de I’enseignement
supérieur, le parcours, quant a lui, est défini par les équipes de formation puisque ” rien n’est
dit dans la loi sur le contenu et les modalités de cette formation adventice, dont la définition
est laissée entierement a la charge (et a la discrétion) des universités ” (Beaud, Vatin, 2018, p.
692).

La présente communication s’inscrit dans la continuité des études scientifiques concernant la
réussite des étudiant-e-s a l'université en général (Morlaix et Suchaut, 2015 ; Duguet et al.,
2016) et, en particulier, dans les UFRSTAPS (Chevalier et Coinaud, 2008 ; Danner et al., 2016 ;
Erard et al., 2017 ; Guégnard et al. 2019). Nous partons du postulat selon lequel I’évaluation des
parcours aménagés doit passer par une étude pluridisciplinaire considérant a la fois les variations
individuelles, les identités plurielles (rapports des étudiants a I'institution scolaire, aux savoirs,
au sport, etc.) et les pratiques pédagogiques des professionnel-le-s de 1’éducation/formation.
Notre étude prend donc pour socle les apports issus de la sociologie dispositionnaliste (Lahire,
2006) et les connaissances produites en sciences de ’éducation et de la formation dont notam-
ment celles ayant trait a ’évaluation ” écologique ” des dispositifs de formation (Younes, 2010).

La recherche combine des méthodes de recueil de données quantitatives et qualitatives. La
premiere étape de l'enquéte a été de construire un questionnaire transmis a 38 étudiant-e-s
ayant intégré le parcours aménagé d’un département STAPS au cours des trois derniéres années.
Il s’agissait de saisir les caractéristiques socio-démographiques, les trajectoires et environnement
d’études, les parcours sportifs et les rapports a la formation et au parcours aménagé. Une
analyse descriptive des réponses apportées par les étudiant-e-s et des tris (tri & plat, tri croisé)
sont en cours de réalisation et seront présentés lors du congres. La deuxieme étape de I'enquéte
(qui sera réalisée en 2022) consistera a recueillir des données qualitatives via des entretiens
semi-directifs permettant de saisir finement les dispositions des étudiant-e-s et leur rapport au
parcours aménagé. Enfin, 'organisation de ce dernier et les pratiques pédagogiques afférentes
seront appréhendées dans la derniere étape du recueil de données (envisagée également en 2022).

Keywords: STAPS, parcours aménagé, réussite, université, Parcoursup
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Influence de la formation initiale sur ’action
didactique des enseignants d’EPS Congolais

Paulin Mandoumou *' !, Brice Merlin Lépébé !,
Euloge Moboza Ndongo !

! Université Marien Ngouabi — Congo - Brazzaville

L’objectif de cette communication est de comparer les pratiques enseignantes chez les différentes
catégories d’enseignants d’EPS: Professeurs Certifiés d’éducation physique (PC), Professeurs
Adjoints d’éducation physique (PA) et les Maitres d’éducation physique et sportive (MEPS)
évoluant au lycée Savorgnan De Brazza dans 'approche pédagogique dite pédagogie par objec-
tifs (PPO). Il s’agit de comparer les contenus enseignés de méme que les mécanismes d’aiguillage,
de controle et d’ajustement des éleves effectués par les trois catégories socioprofessionnelles en
s’intéressant aux variables didactiques mises de ’avant par ces enseignants. La théorie de I’action
conjointe en didactique (TACD) (Sensevy, 2007 ; 2011) a été le cadre conceptuel de la recherche
dans deux perspectives : transitoire et comparatiste. De I'analyse, on ne note pas d’écart aux
résultats obtenus au triple saut. Cependant, au cycle de basketball les écarts ont été obtenus.
S’agissant des régulations didactiques, les stratégies régulatrices et organisationnelles sont simi-
laires. Cette similarité témoigne sans doute les insuffisances, surtout celle des professeurs certifiés
puisque I’étude a été menée dans leur champ d’intervention

Keywords: Formation initiale des enseignants d’EPS, pédagogie par objectifs, régulation didactique,
transposition didactique.
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L’effet de 'utilisation de certaines méthodes
d’enseignement sur le niveau de certains
éléments de forme physique chez les
étudiants en éducation physique de
I’Université technique de Palestine

”"Khadouri”

Fatema Abualhayja* 2, Talel Madeh' 2,
Abderraouf Ben Abderrahman 8§ 2

! Département d’éducation physique, Université technique de Palestine - Khadouri, Palestine. —
Palestinian Territories
2 Institut supérieur du sport et de I’éducation physique, Université de la Manouba, Ksar-Said — Tunisia

Introduction

Enseigner est un concept plus extensif (Mosston et Ashworth, 2006). Cela a favorisé I’apparition
de plusieurs styles d’enseignement préconisés par les intervenants pour améliorer le transfert de
lapprentissage (Legendre, 2005 ; Therer et Willemart, 1984).

L’objectif consiste a analyser la différence entre I'utilisation de trois méthodes d’enseignement.
1. Le style transmissive (ST) fondée sur les directives de l'enseignant, 2. Le style associa-
tive (SA) avec l'aide de pairs. 3. le style incitatif (SI) avec auto-application des éleves, sur le
développement des aptitudes physiques (vitesse (V), force musculaire des bras (FMB) et flexi-
bilité (FL)) chez les étudiantes en éducation physique (EP).

Méthode
60 étudiantes (age : 19+0,92) formant les groupes expérimentaux (GExpl, GExp2, GExp3).
L’intervention du formateur été réalisée suivant un modele longitudinal de trois mois. Les

données ont été traitées (SPSS version 24) en utilisant le test d’analyse de la variance a deux
facteurs (Howell, 1998).

Résultats

Une amélioration des résultats des tests de V et de FMB entre les trois moments de prélevements
pour la valeur de p < 0,05. Il se montre que c’est le GExp2, en comparaison avec les autres
groupes, qui a enregistré une meilleure progression en termes de moyennes entre T1, T2 et T3.
Aucune amélioration de V et FMB n’a été enregistré d’'une part, entre les différents groupes
respectivement pour les valeurs de p = 0,208 et p = 0,476, d’autre part, entre les groupes et
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selon T1, T2 et T3 respectivement pour p = 0.347 et p = 0.234.

Les résultats pour FL soulévent une différence significative entre les groupes étudiés (p = 0,000),
entre les trois moments de prélevements (p = 0,04) et entre les groupes combinés avec T1, T2
et T3 (p = 0,001) pour la valeur de p < 0,05. Il se montre que c¢’est toujours le GExp2 qui s’est
mieux progressé en termes de moyennes (40,07 + 7,86 a T1, 41,23 4+ 8,41 a T2 pour atteindre
finalement une moyenne 43,15 + 8,05 a T3).

Discussion

Une amélioration plus grande en termes de moyennes du GExp2 concernant les deux tests V
et FMB. Il se montre que c’est le SI combinant un effet centré au méme temps sur ’apprenant
(Therer et Willemart, 1984) et les connaissances été mieux adapté pour les étudiantes de notre
échantillon. Les résultats du FL reconfirment les mémes propos (SI). Nous supposons que le SI a
entrainé des changements positifs concernant leurs autonomies (Caudron, 2001) permettant une
focalisation sur leurs besoins et leurs intéréts (Sarrazin et al., 2010) tout en augmentant leurs
motivations pour l'apprentissage (Karsenti, 1993) ainsi que leurs sentiments d’auto-efficacité
(Bandura, 2007).

Conclusion
Nous poussons qu’il serait intéressant au future de procéder par l'usage des devis mixtes (Cress-
well & Plano Clark, 2003). Cela favoriserait sans doute la compréhension du pourquoi de 'action

des différents intervenants.
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Le ” Body language ” exemple de formation

en communication a la fin de cursus
universitaire des métiers liée a la profession
enseignante quel (s) enjeu(x) et quelle(s)
formation(s)

Aymen Hawani * !

! Institut Supérieur du Sport et de I'Education Physique — Tunis — Tunisia

This research aims at experimenting a training program ” Body Language and Public speaking
7 at the end of initial training in physical education teachers. Materials and methods: The
sample formed by student volunteer is divided in to 2 groups. The first reference group (A) n
= 25 (15 men, 10 women) and the second experimental group (B) n = 22 (9 men, 13 women).
For the observation, each of these two cohorts (A and B) we will retain 10 students (subsample)
volunteers for the observation. Résultats: We find that the Experimental Group showed a much
better distribution of learning time than the Control Group. Indeed, the distribution of learning
time after the training makes it possible to affirm that at the level of the time devoted to the
Preparatory Situation (PS): a decrease of 11.5% was recorded for experimental group and of 5,
01% for Control Group. While at the level of the time devoted to the Cognitive Development
(CD) and Motor Development (MD) significantly greater increase in the experimental group
than the control group. Conclusion: The results of this study showed that the training program
has a positive impact on the time spent in the situations of: Motor Development (MD), Cognitive
Development (CD) and Preparatory Situation (PS).

Keywords: Training, preparatory situation, physical education, body language and public speaking,
cognitive development, motor development.
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Lockdown and gender effects in 1219 young
athletes aged 15 to 21

Narjiss Mekaoui * !, Pascal Bourgeois' ', Marie-Stéphanie Abouna *,

V Serau !, Sébastien Freddi !

1 CY ILEPS - L'Institut Libre d’Education Physique Supérieur (ILEPS) — France

Introduction

75% of young people aged 16 to 25 practice a sporting activity at least once a week. What
happened when 38% of French people restricted their practice during the lockdown (INJEP,
2021)?7 Based on a survey involving 1,219 young sportsmen and women aged 15 to 21, this
paper attempts to shed light on the impact of the first lockdown on their pace of life, their fears
of the disease (for themselves, for their loved ones), their training (duration and frequency)
and their daily practices (sitting, walking, time in front of the screen), depending on their age,
gender and level of sport.

Methods

608B and 611G with a average of 18.3 4+1.8 answered a 78-item questionnaire inspired by the
HAS survey (2020). The statistics used (repeated measures anova Fact3 Sex, Age and Sports
Level) were carried out using Statistica 13 software and Bonferoni post hoc tests. We present
here the significant effects. The level of sport was broken down into: sedentary (sed): -1h/week;
occasional: -3h without sport level; department, region, national, international). Fear of disease
was rated from "not at all” (1) to "very afraid” (5). Maintaining a healthy lifestyle was rated
from "not at all” (1) to "very healthy” (5).

Results

We notice a gender effect on the number of hours of practice during the 3 months of lockdown
(p< 0.0001) as well as on the practice frequency (p< 0.001) and a tendency just after the lock-
down (p< 0.06). Girls practiced on average (1.1 hours) less than boys (3.3 hours).

The level of the athlete has a very significant influence. The higher the level, the more the ath-
lete practised before and the more the athlete kept a high duration of training (2.4h versus (vs)
1h sed) (p< 0.0001). This decreased by almost 2.7h for the international level vs. unchanged
for the sed (p< 0.0001).

The higher the level, the more the athlete is afraid for their family (3.7 vs. 2.4 sed) (p< 0.0001),
and the more they are afraid of going back to school or university (p< 0.02). Fear for oneself
does not depend on the sports level.

The higher the level, the more the athlete managed to maintain a healthy lifestyle (3.8 vs. 3
sed) (p< 0.0001). Finally, both girls and boys spent more time in front of a screen (+3.2h) with
no indicative difference between girls and boys. However, the sportmen stayed 1.1h less than
the sedentary ones (8.8h/day) (p< 0.0001). The sportsmen also spent less time sitting (3.8 hrs
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vs. 4.6 hrs sedentary (p< 0.0001) and had a significantly higher walking time (1.8 hrs vs. 1.3
hrs sedentary) (p< 0.0001). We do not notice indicative age effects on these variables.

Conclusion

We note significant effects of gender and level of sport before, during and after the lockdown on
duration of practice, frequency of training, and greater continuity of a healthy lifestyle. Fears of
the disease, especially for their family and friends, and fear of returning to school are also notable.
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Problématique de I’élaboration de la fiche
pédagogique sur les contenus
d’enseignement en EPS

Gabin Fernandes Balou * !, Jean Itoua Okemba * T !

! Institut Supérieur d’Education Physique et Sportive — Congo - Brazzaville

Au Congo-Brazzaville, ’analyse des rapports des conseils nationaux sur I’enseignement de 'EPS
tenus chaque année révele la complexité des taches des enseignants dans l’applicabilité de la
fiche pédagogique actuelle. L’objectif de cette étude exploratoire était d’identifier les difficultés
qu’éprouvent les enseignants d’EPS dans la préparation de la fiche de préparation pédagogique.
Nous avons recouru a la théorie de I’action conjointe de Sensevy (2011, 2007) qui s’appuie sur les
notions de généricité, de spécificité, de contrat didactique, de ’environnement et de I’action di-
dactique. L’étude a été réalisée dans la commune de Brazzaville de Novembre 2017 & Mars 2018.
Au total, 250 enseignants d’EPS actifs ont participé a 'enquéte: 80 Professeurs de lycées, 57
Professeurs de colleges, et 113 Maitres. Ils évoluaient au sein des colleges et lycées de Brazzaville
(Congo). Un questionnaire apres pré-enquéte, a été proposé aux enseignants afin d’identifier et
analyser leurs difficultés sur la préparation de la fiche pédagogique proposée par les instituions
et actuellement mise en ceuvre. Il comprenait 10 items ouverts et fermés, répartis en 3 parties
essentielles :

1) identification de l’enseignant ;

2) connaissances générales et spécifiques sur la fiche de préparation d’une legon d’EPS ;

3) Perceptions des enseignants sur la fiche de préparation.

Par la suite, 195 fiches de préparation ont été tirées de 8 cycles de gymnastique, 3 de saut en
longueur, 4 de lancer de poids, 2 de triple saut et 5 de la course de vitesse (100m). L’analyse
documentaire s’était appuyée sur les écarts des contenus des fiches préparées par les enseignants
selon la grille d’analyse de Kinyoka Kabalumuna (2011). Elle a permis d’évaluer et analyser
la qualité des objets pédagogiques mis en place pour favoriser 'appropriation des compétences
chez les apprenants. Quatre poles d’indicateurs d’observation ont été retenus selon les normes
de rapports aux savoirs et de transaction didactique

Les données obtenues montrent que malgré I'importance que révele la fiche de préparation de
la legon, 65% des enseignants éprouvaient des difficultés dans la mise en ceuvre des contenus
d’enseignement. Les indicateurs d’observation étaient moins connus et respectés par les en-
seignants. De plus, 3 registres ont été retrouvés au cours de l'analyse des fiches :

1) 75 % des fiches ne permettaient pas de lire leur conformité. Elles restituaient plus les simples
taches motrices ;

2) 10% des fiches analysées se focalisaient sur les propositions des taches motrices a faire exécuter
par les apprenants et l'identification des obstacles & surmonter par ces derniers, assorties des
variables de régulation ;

3) 15% seulement des fiches pédagogiques ont obéit aux normes didactiques et pédagogiques.
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Par ailleurs, les objectifs de ’enseignant sur un probléeme identifié, I’activité de 'apprenant, le
role de l'enseignant et les situations pédagogiques proposées y ont été clairement définis. En
somme, 'application de la fiche pédagogique actuelle retenue dans la préparation des legons
d’EPS renseigne sur les faiblesses (négligence dans 'utilisation et la bonne tenue des documents
pédagogiques) des acteurs de I’enseignement et les insuffisances dans la formation initiale.

Keywords: Contenus d’enseignement, Enseignants, EPS, Difficultés, Perspectives

236



Regards sur les motivations
psychosociologiques des adultes congolais a
la pratique des activités physiques et
sportives

David Sylvain Mabassa * !

! Institut Supérieur d’Education Physique et Sportive, Université Marien Ngouabi — Congo - Brazzaville

Dans le cadre de la lutte contre ’obésité et les comorbidités associées, et suite a I’augmentation
de l'inactivité physique au Congo-Brazzaville [prévalence : 29,2%-29,6% selon des données de
I’OMS (2018)], le Ministere de la Santé et de la Population a institué une journée nationale
mensuelle de pratique de l'activité dans les centres urbains du pays. Par ailleurs, afin de pro-
mouvoir cette politique la commune de Brazzaville (capitale de la République du Congo), par
arrété municipal, a décidé de la fermeture (interdiction de circulation aux véhicules et engins
motorisés) de I'avenue de la Corniche tous les dimanches, avenue qui longe la rive droite du
Fleuve Congo afin de facilité la pratique des activités athlétiques et autres dans et autour de ce
couloir. Malgré ’existence de plusieurs clubs de marcheurs, il n’existe pas a notre connaissance
d’étude ayant apprécié les motivations des pratiquants adultes des diverses activités physiques.
D’ou cette communication qui rapporte les résultats d’un travail qui s’est fixé pour objectif
d’identifier et analyser les motifs de pratique des APS chez les adultes brazzavillois.

Pour effectuer cette analyse, nous sommes parti de la question de recherche suivante : Quels sont
les liens qu’entretiennent la motivation et la qualité de vie avec la pratique de ’activité physique
? Afin d’identifier quels sont les principaux prédicteurs psychologiques qui favorisent ’adoption
et le maintien de 'activité pratiquée par chaque individu, nous nous sommes intéressés aux
concepts de motivation intrinseque et extrinseque de la théorie de I’Autodétermination (TAD,
Deci et Ryan, 2000), ainsi qu’a 4 dimensions de la qualité de vie (Santé physique, Bien-étre
psychologique, Relations sociales, et Environnement).

Au total 106 sujets agés de 21 a 63 ans ont été recrutés pendant la période du 16 mai au
16 novembre 2020 (période d’un confinement COVID-19 allégé), a I’aide d’affiches publicitaires
et prospectus distribués le dimanche matin le long de I’avenue de la Corniche. Un lien internet
permettait de s’informer sur ’enquéte et les conditions de participation. En se connectant sur
le smartphone, le programme affichait deux questionnaires : ”Motivation for Physical Activi-
ties Measure-Revised” (MPAM-R) de Frederick et Ryan (1993) et ”World Health Organisation
Quality of Life-Bref” (WHOQOL-Brief) de 'OMS (1998). Cependant, seuls 72 sujets ont pleine-
ment participé a 'enquéte en remplissant correctement les 2 questionnaires. La présence des
répondants dans les sites de pratique jusqu’a terme a été vérifié chaque semaine a l'insu des
pratiquants. Les résultats obtenus révelent que les choix des AP pratiquées étaient fonction de
I’age et du sexe. Par exemple, la gymnastique était 'apanage des femmes, alors que les hommes
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s’adonnaient plus au footing. Les activités étaient a caractere plus collectif qu’individuel. Le
classement des motifs de pratique mettait en évidence la place prépondérante qu’occupent la
santé et la forme physique. Enfin, il existait une relation entre motivation autodéterminée et
assiduité observée dans la pratique de 'activité physique.

Keywords: motivations de pratique, activités physiques et sportives, adulte, Brazzaville, Théorie de
Nicholls
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Relationship between physical literacy and
physical activity levels among college
students

Charlie Nezondet * !, Gautier Zunquin * 7!

I Mouvement, Equilibre, Performance, Santé — Université de Pau et des Pays de I’Adour : EA4445 —
France

Background

The national prevalence of overweight and obesity has been stable for the past decade among
adolescents (6-17 years), respectively 17.0% and 3.9% of adolescents. However, their level of
physical activity (PA) is clearly decreasing (between 2014 and 2018, we go from 16 to 14% in
boys and from 9 to 7% in girls reaching the recommendations). On the other hand, we are
witnessing a significant increase in time dedicated to sedentary activities. Indeed, 73% of them
spend more than 2 hours a day in front of screens. Physical literacy (PL) is defined as the
possession of knowledge, will and power with respect to physical activity. Thus, having a high
level of physical literacy would be associated with an active behavior and a less degraded health
status.

The purpose of the study is to assess associations between college students’ LP levels and levels
of PA, sedentary behavior, and physical fitness.

Methods

The level of physical literacy was assessed in 82 adolescents of a 6th grade school in the Basque
Country by a French adaptation of the ”Perceived physical literacy instrument” (PPLI). The
first version of 18 items was used, they are scored on a 5-point Likert scale. These 18 items are
divided into three subscales related to PL ”knowledge and understanding”, ” personal expression
and communication with others” and ”self-confidence”.

PA time and screen time were assessed by the Youth Risk Behavior Surveillance System ques-
tionnaire. Physical fitness was measured by the ”20-m adapted walk/shuttle run test” and

anthropometric data are being analyzed (TANITA MC-780MA S).

Results and discussion

82 adolescents, 53 boys and 29 girls. A mean PPLI score of 76 (11) out of 90 possible points. A
mean maximum aerobic speed of 11.2km/h (1.4) and a mean PA time of 325 minutes per week
(149.9). A positive significant association (r = 0.3, p = < 0.05) was found between physical
fitness and LP score and between LP score and PA time (r = 0.5, p = 0.001). A significant
negative association was found between screen time and LP score (r = -0.4, p= < 0.001). The
associations between the relationships were considered weak to moderate. These results are
consistent with those found in the scientific literature. Having a high level of physical literacy
would be associated with better physical fitness and higher PA behavior. The small number of
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subjects and the limitations of each measurement tool used do not allow us to conclude strong
links between PL and physical fitness and between PL and PA behavior.

Conclusions

These results show that physical literacy is associated with physical fitness and PA behavior,
which are two determinants of adolescent health status. Assessing and developing PL in health
promotion programs would therefore be relevant.
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Introduction

We are trying to prove the interest of music in physical education (PE) and at school to promote
the development of physical abilities, in order to create a sport habit and favor the well-being
of the students.

We used 3 variables: with music proposed by the teacher, by the students and without music.
We want to know for which of these variables the students perform better on a 400m and what
the impact on their motivations.

Methods

101 students from 4th, 3rd and 1st grades, 55 boys and 46 girls with an average age of 14.9 years
+/- 1,25 years participated in the study. Our protocol will be detailed in 3 parts:

One week before the physical tests, the students took a survey about their music’s taste. The
scale was between 1 to 10 (1 is the lower). We created 3 homogeneous groups in each class based
on their music choices and frequency (BPM).

The tests were realised in different order of execution (race with music from the teacher, race
with music from the student, race without music) in order to exclude the fatigue from the pa-
rameters. The students used their phones with headphones during the races. They ran, by
grade, all together.

At the end of each race, the student had to ”analyse” their feeling in a survey (muscular, effort,
breathing, heat) (scale from 1 to 10). The sensations scale was built on the Borg model (in 10
descriptive adjective points = 1 to = 10).

At the end of the 3 races, the students have to complete a survey about their motivation to run
according to these 3 variables (teacher’s music/ student / without) and to classify them by the
order of preference.

We have done our statistical analyses (PCA, Anova repeated measures, Post Hoc Bonferroni)
on Statistica 13.

Results and discussion

The performance in the races with student’s music was significantly better than without (p
< 0.04). The difference between students’ music and teacher’s music was not significant and
there was only a trend between teacher’s music and no music.

In terms of the motivational impact of music, we observed that the students enjoyed running
with music and that motivated them. The students would like to have music more often in PE.
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Finally, the students preferred running with their music instead of the teacher’s music (p< 0.001)
which was itself preferred to running without music (p< 0.01), (student music versus no music,
p< 0.001). There were also gender and/or age effects on the sensations experienced (muscular,
heat, breathing, effort) after the races (Gender: perception of the first race p=0.001, age: per-
ception of the first race p=0.002), and on the preference of the variables (Gender: race without
music p=0.0003).

We obtain results similar to those of Simpson and Karageorghi who use 3 variables: neutral
music, motivating music and without on sprints of 400m. The subjects were also significantly
faster on runs with music (neutral and motivating) than without. They also didn’t find signifi-
cant differences between the 2 types of music.

Conclusion

In a school setting, we can conclude that music has an impact on performance and motivation to
run and therefore has an important place in PE. However, this choice is more or less accentuated
according to gender and age. We would like to deepen this study by looking at its influence in
other PE activities.
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In 2018, Canada had 289,000 players and France 125,000. Although these statistics place both
countries far behind their respective neighbors, the United States and Germany, they show
that women’s participation in soccer is quantitatively significant. Moreover, Canada (2015) and
France (2019) were the last two nations to host the FIFA Women’s World Cup, demonstrating
the federations’ investment in developing women’s football. However, the organization and
development of women’s soccer in these two countries is also subject to institutional, cultural
and geographical differences. In Canada, women’s football developed massively during the 1960s,
with the creation of teams and championships in different provinces of the country, and it was
not taken into account by the Canadian Soccer Association (Canadian Federation) until 1977
(Hall, 2003). In France, on the other hand, the French Football Federation first institutionalized
women’s soccer (in 1970), before it slowly spread throughout the country (Prudhomme-Poncet,
2002). However, until 2010 and the strengthening of public action in terms of gender equality in
sport, women’s participation was marginalized. These different chronologies and development
strategies mean that today, soccer is massively practiced by young girls/women in Canada, even
though the activity is poorly organized at the federal level and the professionalization of female
players is almost non-existent. Conversely, in France, although girls play soccer much less than
boys, more and more female players are under federal contracts and live from playing soccer
(Arrondel & Duhautois, 2020). Furthermore, the cultural positioning of soccer in each country
also differs greatly. While in France, soccer is "the” national sport, a bastion of masculinity
(Plaza et al., 2017), in Canada, it is a ”sport of choice,” i.e., massively invested by young
people, but not an identity symbol, like field hockey (Lorrain, 2018). Finally, the geographical
differences between the two countries and the differences in the organization of championships
(Bourg & Gouguet, 2012) lead to different ways of practicing: while in France women play in
a pyramidal championship, which extends from the departmental level to the national level, in
Canada, the championships are organized by province, there is no national championship. In
light of these similarities and differences, thirty French and thirty Canadian players will be, or
were, interviewed through semi-directive interviews allowing for a life story approach (Bertaux,
2010). The objective of these interviews is to account for the impact of material conditions
(Delphy, 2013) and the impact of the players’ interactions with their various social spheres
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(Forté, 2006) on the evolution of their careers. In fact, this contribution is part of a thesis
that compares the careers of French and Canadian women footballers in order to account for
the impact of the historical, structural, social and cultural context on the development of the
material conditions of women players. The first interviews (19) were conducted in France and
allow us to distinguish different types of careers according to the interactions maintained by
the players with their different social spheres. Thus, 3 constructed ideals (Becker, 1940) were
developed: the favored career, the thwarted career and the pleasure career. Interviews with
Canadian players have not yet been conducted.

Keywords: football, comparison, women, France, Canada
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Introduction

Bariatric surgery is the most effective treatment for severe obesity, but it must be combined with
increased physical activity to maintain weight loss (e.g., Varkevisser et al., 2019). Despite rec-
ommendations for physical activity, most individuals are not sufficiently physically active after
bariatric surgery, as evidenced by objective technological measures by devices like pedometers
and accelerometers. Technology can also serve as an intervention to promote physical activity
in many contexts (Gao, 2019). Although several reviews and meta-analyses have focused on
the problem of obesity (e.g., Cotie et al., 2018), little is known about technology-based physical
activity interventions pre- and post-bariatric surgery. A scoping review seemed called for to
identify the types of evidence in the field.

Methods

The main objectives of this study were to highlight current trends in the emerging field of
technology-based physical activity interventions pre- and post-bariatric surgery and to identify
and discuss the knowledge gaps. The protocol of this study was drafted using the PRISMA
Extension for Scoping Reviews (Tricco et al., 2018) and has been preregistered on the OSF plat-
form (osf.io/tcn9p, December 2020). Eight electronic databases were searched to select original
articles published in English between 2000 and 2020 and focused on eHealth, bariatric surgery,
and physical activity.

Results

Nine full-text articles were included in the scoping review. No articles were published before
2015, the country of origin was often the United States (n=5), and the studies were often
feasibility studies with limited sample sizes. The technology-based physical activity interven-
tions resulted in no or small increases in physical activity. The underlying mechanisms of the
technology-based interventions were barely detailed, and the mechanisms of acceptability were
not measured based on established theoretical concepts.

Discussion

Our review revealed that technology-based physical activity interventions pre- and/or post-
bariatric surgery are a focus in an emerging area of research, with varied objectives and method-
ologies and numerous knowledge gaps.
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Conclusion
Further research is needed in this context to clarify the effects and acceptability of technology-
based physical activity interventions.
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Introduction

Falls are common among older adults aged 65 and over. A number of recent reviews and meta-
analyses (e.g., Neri et al., 2018) revealed that new technologies have opened the door to a new
generation of intervention programs designed to prevent the occurrence of older adults’ falls,
whose effectiveness has often been validated (e.g., Mirelman et al., 2016). Among these new
technologies, the use of virtual reality headset (VRH) appears promising, because interven-
tion program may combine gait training and virtual environments strewn with obstacles (e.g.,
Mirelman et al., 2013), providing more realistic/ecological stimulations of physical, cognitive,
and sensory resources. But to be effective, these programs based on VRH must first be accepted
by older adults. Based on the Technology Acceptance Model (TAM, Davis, 1989), the aim of
the study was to examine, before a first use, the acceptance among older adults of a virtual
reality headset (VRH) used in a subsequent intervention program designed to prevent falls.

Method

The study included 271 French older adults (mean age 73.69 years, SD 6.37 years) who volun-
tarily and anonymously filled out a questionnaire containing i) the TAM constructs (perceived
usefulness, perceived enjoyment, perceived ease of use, intention to use) adapted to the VRH de-
signed to prevent falls, and ii) two external variables (fall-related self-efficacy and self-avoidance
goals).

Results

A structural equation modeling analysis was conducted. Perceived usefulness, perceived enjoy-
ment, and perceived ease of use were positive predictors of intention to use the VRH. Fall-related
self-efficacy (i.e., the perceived level of confidence of an individual when performing daily activ-
ities without falling) and self-avoidance goals (i.e., participating in a physical activity to avoid
physical regression) were negative and positive predictors of perceived usefulness of this VRH,
respectively.

Discussion

These findings validated the TAM with older adults and a particular technological device: the
VRH intended to be used in intervention programs designed to prevent falls. They also high-
lighted that psychological variables (fall-related self-efficacy and self-avoidance goals) may influ-
ence perceived usefulness of this VRH.

*Speaker

247



Conclusion

Examining the initial acceptance among older adults of such a VRH is necessary to better under-
stand the involvement of older adults in intervention programs designed to prevent falls based
on this technological device.
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Introduction

Gamification is the use of game elements in nongame contexts (Deterding et al., 2011). Made
possible by the advent of numeric devices in our daily life permitting to track activities in natural
context, gamification appears as a promising avenue to change behaviors and promote physical
activity. However, we do not have yet evidence of the effectiveness of gamified interventions
with the existence of mixed results in the literature and a meta-analysis appears as timely as
there are now enough randomized controlled trials to conduct such analysis.

Methods

We conducted a systematic review and meta-analysis on randomized controlled trials to evaluate
the effectiveness of gamified interventions on physical activity outcomes. To this end, five elec-
tronic databases (Pubmed, EMBASE, Scopus, Web of Science, and CENTRAL) were searched
for trials published in English from 2010 to 2020. Different meta-analyses using a random ef-
fects model approach were performed associated with sensitivity analyses, influence analyses
and publication bias analyses to examine the robustness of our results.

Results

The main meta-analysis performed on 16 studies and 2407 participants, revealed a small to
medium summary effect of gamified interventions on physical activity behavior (g = 0.42 (95%CI
[0.14, 0.69]). No statistical difference between different population subgroups and no interaction
effects with moderators like age, gender or BMI were found, suggesting good generalizability of
gamified interventions to different user populations. The effect was statistically significant both
when gamified interventions were compared to inactive control group such as waiting lists (g
= 0.58, 95%CI [0.08, 1.07]) and to active control groups including an equivalent non-gamified
intervention (g = 0.23, 95%CI [0.05, 0.41]), suggesting that gamified interventions are not only
efficient in changing behavior but also effective compared to other similar interventions. The
long-term effect, measured with follow-up averaging 14 weeks after the end of the intervention,
is weaker but still statistically significant with a very small to small effect (¢ = 0.15, 95%CI
[0.07, 0.23)).
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Discussion

This meta-analysis confirms that gamified interventions are promising to promote PA in various
publics. The effect persists after follow-up periods, suggesting that the effect of gamification is
not just a novelty effect due to its playful nature. Many health benefits can be envisaged with
gamification considering its effect and its assets from an interventional point of view. This kind
of intervention can potentially challenge current interventions and be implemented in prevention
or in care for patients requiring adapted physical activity. Future rigorous trials are needed to
confirm these perspectives and to better understand the mechanisms underlying the gamification
effects.
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Introduction

Adapted and regular physical activity (PA) is considered a necessary care conveyor for peo-
ple with cancer(1) or cystic fibrosis(2). However, PA access remains often limited by physical,
organizational and psycho-social factors(3), especially for frail population. Recent technology
advances play a facilitator role to allow adapted PA, with a proven efficacy in the field of oncology
or cystic fibrosis (an APA program entirely carried out with the VisioMoov(®) videoconferencing
system developed by Mooven). To increase the impact of this innovation, Mooven designed
mutualized sessions across different pathologies, the assumption being a positive educational,
motivational and economic impact.

Method

After an initial interview, 120 patients suffering either from cancer or cystic fibrosis were re-
cruited from five French centers. They were grouped according to their physical tests, objectives
(health objective, and personal objective), and prefered activities, but not according to their
pathology and syndromes. After a 3-months intervention, they filled in questionnaires (”System
Usability Scale”, CSQ-8) and had a follow-up interview with their PA instructor.

Results

(1) The number of slots offered to participants increased 3-fold over a 3-month period without
inducing an extra-cost; (2) participants were able to access more varied interventions than be-
fore the mutualization. (3) 69% of participants rated the intervention in terms to satisfied needs
with a score at least equal to 3 on a 4-point scale, and 28% with the top score of 4, saying that
most of their needs were met. (4) The cancellation rate for shared sessions has decreased. And
(5), interviews showed that shared interventions create motivation and social links despite the
distance and the screen, this last result being relevant with previous observations on remote PA
through videoconference.

Discussion

Mutualized sessions allowed an economic gain by optimizing PA sessions. This support during
the period of confinement due to the COVID19 sanitary crisis allowed participants not only to
maintain a PA whereas all structures were closed (inducing also more overall videoconference
sessions than usual), but also to maintain a social link and conviviality for isolated people).
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Conclusion

Mooven innovation showed that not only mutualization impacts economic levels by optimizing
the number of virtual rooms and their occupancy rate, but also care levels. Indeed, grouping
participants by objectives rather than pathology breaking stigma and associated stereotypes.
Despite strong suggestions of the benefits of such strategy, further studies need to be conducted
to precisely evaluate the nature of these impacts and the underlying mechanism at the bio-
psycho-social levels. Finally, monitoring motivation and behavioral change will be necessary to
drive such procedure toward the standards of an evidence-based intervention.
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Introduction

The Physical Education Teachers in Training (PETT) is underpinned with intense emotions (Ria
& Durand, 2013). The traditional post-lesson student teacher interviews seem to be questioned
by the francophone literature (Bertone, Chalies & Clot, 2009). It would appear that the su-
pervisor supports the PETT emotionally, by masking his/her criticisms to protect him /herself,
through overlooking the student’s difficulties and mistakes.

Methods

During a longitudinal qualitative study with five PETTs (with a contract as PE teachers in a
secondary school), all PE lessons were filmed with a tablet and transcribed language material
from 24 self-confrontation interviews (SCI) was collected.

The research contract was: a) To film all the PE lessons of the chosen class with the tablet lent
by the researcher, b) If nothing emotionally significant occurred, the filmed sequence could be
deleted, c) If an emotionally significant situation occurred, the participant had to contact the
researcher for a SCI. The PETT selected, Before the SCI, the moments he/she wanted to share
with the researcher, because they were significant for him/her, positively or negatively.

The professional development of PETTs is treated here from the perspective of the clinical activ-
ity (Clot, 1999). The developmental process has its origin in the actor’s capacity to be affected
by a situation (in this case, the fact of seeing oneself on a screen during teaching) and generates
intrapsychic conflicts especially regarding the impeded activity (what the actor was unable to
achieve).

Results and discussion

The transcriptions show that the PETT, confronted with tracking his experience at the SCI
with the supervisor and the presence of the researcher, is in a favourable position to develop
his teaching. The findings from the SCI highlight the "realisation” is evident in I realise when
I see this or I hadn’t thought about it appear as indicators of the potential development of the
PETTS’ activity.

The value of this type of interview is that it takes into account the subjective data of the PETTS’
activity. Indeed, the vision of oneself teaching may be full of emotions, as when a PETT says
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that she would have preferred that the video be lost to avoid seeing herself losing control by
getting angry in front of the pupils. Or when another PETT, watching himself, mentions his
lack of professionalism, his I don’t care attitude and says that he sweats when he sees himself
teaching. He ended the interview by saying that it was confronting to observe himself teaching.
The fact of being confronted in the post-lesson interview with their own image as a PETT in
activity allows them to explore new possibilities to bring forward their teaching and explain new
learning. PETTs become aware of their activity by reliving it, as they develop (Descoeudres,
2019). This research has led to the resolution of particular professional challenges, with recom-
mendations of possible solutions to consider as alternatives.

Conclusion

To conclude, we can say that despite the psychological cost of the self-confrontation interview,
we propose the potential use of these SCI for teacher education, in order to contribute to pro-
mote the development of PETTS’ activity. The use of digital technology during school placement
improves PETTs teaching and allows new professional skills.
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Introduction

While yoga has recently been integrated into the Physical and Sports Education (PSE) pro-
grams in high school, this activity remains little taught. The aim of this paper is to show
how the follow-up of training and teaching experiences in yoga can feed the design of training
paths. Using the theoretical framework of culturalist anthropology (Chaliés and Bertone, 2017),
this paper proposes (i) to study the experiences of seven ”pioneer” PE teachers in exploiting
yoga in the teaching of Learning Field (LF) #5, (ii) to propose a professional training device for
PE teachers so that they can exploit yoga as a supporting activity to achieve the goals of LF #5.

Method

This study is part of a multidisciplinary exploratory investigation project on the ”Scolarisation
du Yoga, Formations et Rapports au Métier d’Enseignant” (SYFRAME) carried out in collab-
oration between a Sociology team (Cresco Toulouse) and another in Education and Training
Sciences (UMR EFTS Toulouse). This project studies the modes of institutionalization of yoga
in schools, the privileged knowledge and uses, as well as the professional trainings dedicated
to PE teachers. Within this project, a qualitative study was conducted. The ambition was to
access the activity of PE teachers and their meanings of the experiences mobilized to teach this
activity to students. The perspectives were (i) to understand the most favorable circumstances
for the process of schooling yoga in the school environment, (ii) to encourage the design of new
professional training devices for teachers in the process of schooling new practices.

Results

The first results underline that when we finely follow the flow of the experiences of the PE
teachers, from their initial training to their teaching of yoga in class, we notice (i) that there is
a significant ”porosity” between these different lived experiences, (ii) that the redeployment of
the experiences of yoga training in the framework of the teaching of PE is mainly nourished by
the finalities and the school concerns of the LF #b5.
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Discussion

Of the avenues of discussion engaged, the one that seems most interesting is undoubtedly that
relating to how PE teachers create intermediate spaces of schooling where singular forms of
yoga practice are played out. In other words, PE teachers create spaces of schooling that both
maintain a ”family resemblance” to the spaces in which they initially practiced yoga and allow
for the displacement of yoga practice into a school context.

Conclusion

Based on these initial results and their discussion, we wished to propose a training device in-
tegrating digital tools (Tribet and Chalies, 2017). It is composed of several successive training
sequences aiming at signifying experiences as a yoga practitioner and learning to teach yoga
from the experiences signified as a practitioner. In the end, this study tried to propose ways
to adapt the training of PE teachers to the teaching of yoga in order to meet the challenge of
?well-being” of students in PE and more broadly at school.
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Introduction

Cette recherche analyse I'activité de deux enseignants en éducation physique et sportive (EPS)
issus de deux milieux différents (éducation ” prioritaire ” et ” ordinaire ”), au cours d’un cycle
de football avec deux classes de 4e en college. L’activité enseignante observée est déterminée
par un artefact qui est le débat d’idées (DI).

Méthodes

Cette étude prend appui sur I'approche clinique de 'activité en ergonomie (Amigues, Faita,
Saujat, 2004) et la théorie de l'action conjointe en didactique (Sensevy et Mercier, 2007 ;
Schubauer-Leoni et Leutenegger, 2008) afin de mobiliser une nouvelle approche ergo-didactique
(Briere, 2017). Le recours a cette approche novatrice vise a apporter un regard original sur
les enseignants d’EPS, entre ce qu’ils veulent faire, ce qu’ils devraient faire et ce qu’ils ont fait
réellement en termes d’arbitrage de dilemmes, sur I'activité et le role de I'enseignant, entre sens
et efficience, et enfin, sur la place des éleves.

Résultats

Les données recueillies a la suite des autoconfrontations simples et croisées ainsi que les synopsis
montrent que 'activité des deux enseignants, au-dela de leur appartenance, a été perturbée par
rapport a appropriation et I'instrumentalisation de l'artefact (DI) durant leur enseignement.

Discussion

Avec le premier enseignant, le débat d’idées a retrouvé plus ou moins sa robustesse en tant
qu’artefact didactique, et sa viabilité et son potentiel éducatif en tant qu’artefact instrumen-
talisé dans le développement de 'activité enseignante. A contrario, ce moment discursif n’a pas
résisté lors des enseignements du deuxieme enseignant. Dans ce cadre, il nous parait légitime de
recourir & nouveau aux réflexions qui ont alimenté notre piste de recherche. Ces auteurs essayent
de combiner la didactique et I’ergonomie, une fusion difficile mais souhaitable pour avoir une
vision plus large sur les poles (enseignant - éleve - savoirs) constituant le champ de recherche en
EPS et ainsi prendre en compte 'activité des éleves du point de vue ergonomique.
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Conclusion

Nous pouvons dire, en guise de conclusion, qu’il existe une différence au niveau de 'instrumenta-
lisation du débat d’idées (Rabardel, 1995) par les deux enseignants. Celui-ci est manipulé
uniquement du point de vue didactique depuis son apparition il y a vingt ans. Donc, le recours
a une double approche ergo-didactique en EPS s’inscrit dans la réflexion de plusieurs chercheurs,
telle I’équipe ADEF a Marseille (Briere-Guenoun, 2018).
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Background

Derived from ideas of Newell (1986), Davids et al. (2008) and Immonen et al. (2018), teach-
ers can be considered as complex adaptive systems. Consider that the strategies used by an
individual emerge from a network of interacting constraints related to the characteristics of the
individual and his or her history, the tasks pursued and the characteristics of the environment
(Newell, 1986; Immonen et al., 2018).

Indeed, the comprehensive lens of ecological dynamics is illustrated on multiple levels of analysis
to define strategy for using new technology among PE teachers.

The main purpose of this study is to identify the determinants of the different strategies for the
use of new technologies in PE.

Method

According to a set of variables characterizing the PE teacher’s strategies (professional & personal
utilization, connexion’s score, professional material, digital training, material barriers, etc.), so-
ciological variables (motivation, age, gender, etc.), his or her environment (professional and
personal) and the types of activities with new technologies, it is necessary to identify typologies
of PE teachers relating to new technologies and their use in PE setting.

281 teachers in Hauts-de-France participated in the study. Data were collected by questionnaire
between September 2019 and Decem