
RUGBY SCIENCE
A FRENCH PERSPECTIVE…



In 2009…
Romain 01/05/1999 (10)
Melvyn 30/06/1999 (10)
Antoine 15/11/1996 (13)
Cameron 07/11/1998 (11)



« RUGBY SCHOOLS » (U6 – U14)

New game laws from the 2009/2010 season !

“One of my first scientific interventions in 2008…”



What does a young player actually do when he plays rugby ?

Passes Kicks Rucks/Mauls
Deliberate Play VS
Deliberate Practice 

(≈ match)
+ 40% + 120% - 13%

+70% +130%

« RUGBY SCHOOLS »  (U6 – U14)

Total Dis tance (m / m in)

Deliberate Practice Deliberate Play Deliberate Practice Deliberate Play

HI Dis tance (m / m in)
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« RUGBY SCHOOLS »  (U6 – U14)

“the future, you don't  have to 
predict  it , but a llow it”

A. DE SAINT EXUPERY



2009/2010 Season : a “sad” record of catastrophic injuries 
in France

GAME SAFETY

6 serious cervical 
spine injuries… 
3 in scrum …



Scrum Biomechanics

GAME SAFETY

The Scrum  Sim ulator by Thales  Group (20 10 )



Scrum Biomechanics

GAME SAFETY
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Scrum Biomechanics

GAME SAFETY
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Scrum Biomechanics

GAME SAFETY

200ms Post Impact Force (N) 
(vertical Force Fz)

« Type of engagement » Effect
(8 vs 5+3 vs Placement (No Impact) → p < 0.01

Vertical Ins tability Effect → p = 0 .77
Horizontal Force Effect→ p = 0 .11
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GAME SAFETY

Scrum Biomechanics



Effect of variation of scrum laws in amateur community 
rugby union (No Im pact Engagem ent, No Scrum  resetting)

GAME SAFETY



Effect of variation of scrum laws in amateur community 
rugby union (No Im pact Engagem ent, No Scrum  Reset)

GAME SAFETY



« XV DE FRANCE » – MEN & WOMEN



OLYMPIC RUGBY SEVENS



YOUTH NATIONAL TEAMS

1900 clubs

14 national youth teams or 
academies



SPORT SCIENCE & PERFORMANCE DEPARTMENT
THE REARBASE OF THE NATIONAL TEAMS

Support for all national team 
performance projects:
• Human Resource provision (S&C 

coaches, Perf. Analysts , Sport 
Scientists, Nutritionnists , 
Psychologists , Data Scientists, etc.), 

• Access to facilities , equipment , tools
& methods ,

• Consulting.

1 2 3

Carry out Research and 
Development program s 
to offer a  com petit ive 
advantage to national 
team s or increase in 
player safety and 
welfare

Ensure scientific and 
technological 
dissemination as  well as  
skills  transfer to elite  
rugby and participate in 
the im plem entation of 
professional education .

National Rugby Centre 
(Marcouss is , 24km  from  Paris )
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TRAINING & 
EDUCATION 
Department

S&C 
Perf Analysis
Psychology 
support for
Coaching

PERFORMANCE ANALYSIS
V.Krischer Responsable Analyse Performance

N.Buffa / E.Urdampilleta / Q.Labit (XV France)
V.Péducasse (XV Féminin)

JB.Pascal (France 7)
(Germain Igarza) Entraîneur National Adjoint 7F / 

B.Dedenis (France 7 Féminin)

+ 6 -7 External Experts

STRENGTH & CONDITIONING
T.Giroud / N.Jeanjean / E.Plaza / Q.Bernard (XV France)

A.Saboua / T. Debon (XV Féminin)
G.Boissard (France U20)

R.Ladauge (France U18 & APER)
J.Robineau (France 7)

M.Brick / A.Saboua (France 7 Féminin)

+ 4-5 External Experts

PSYCHOLOGY & STAFF 
SUPPORT

JM Bederede
M.Campo (Burgundy University)

Roberta Antonini Philippe

+ 3-4 External Experts

SPORT SCIENCE – R&D
O.Chaplain (Chef de Projet R&D) 

Q.Rinaldi (XV France)
B.Mathieu (France U20)

A.Peeters (France U18 & APER)
N.Lopez (France 7)

+ 5-6 External Experts

SPORT SCIENCE & 
PERFORMANCE 
DEPARTMENT

VIDEO Unit
O.Nouailles

NUTRITION & 
RECOVERY Unit 

E.Tiollier
(INSEP)

F.Mullie (PhD student)
M.Fabre

A.Aloulou

DATA Unit
J.Cheradame

N.Pinczon Du Sel 
(PhD Student)

SPORT SCIENCE & PERFORMANCE DEPARTMENT
THE REARBASE OF THE NATIONAL TEAMS



A SPORT PERFORMANCE: A WORK OF ART



HIGH PERFORMANCE SPORT : ARTISANAL KNOW-HOW
…SKILLED ARTISANS WHO THINK THROUGH AND WITH THEIR “MATERIALS”…
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La vie est une navigation 
dans un océan d'incertitudes 
à travers des archipels de 
certitudes.

“ life is a navigation on a 
sea of uncertainties
dotted with islands of 
certainties ”

Sport Performance

HIGH PERFORMANCE SPORT : ARTISANAL KNOW-HOW
…SKILLED ARTISANS WHO THINK THROUGH AND WITH THEIR “MATERIALS”…
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HIGH PERFORMANCE SPORT : ARTISANAL KNOW-HOW
…SKILLED ARTISANS WHO THINK THROUGH AND WITH THEIR “MATERIALS”…



Sports Data Providers

HIGH PERFORMANCE SPORT : ARTISANAL KNOW-HOW
…SKILLED ARTISANS WHO THINK THROUGH AND WITH THEIR “MATERIALS”…



EVIDENCE BASED PRACTICE…OUR DNA

Researchers, PhD, PhD Students, Engineer

XV de France

Other National Teams



CONTACT LOAD IN ELITE RUGBY
HEAD ACCELERATION EVENT (HAE)

“Extreme” thresholds (99 th Percentile)
PLA > 44g

PAA > 3500 radian/s²
PLV > 2,5 m/s

PAV 22 radian/s



Variable Value

Peak Linear
Acceleration 52 g

Peak Angular
Acceleration 4700 rad/s 2

Peak Linear
Velocity 1,8 m/s

Peak Angular
Velocity 13,7 rad/s
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Variable Value
Peak Linear
Acceleration 21 g

Peak Angular
Acceleration 3800 rad/s 2

Peak Linear
Velocity 0,6 m/s

Peak Angular
Velocity 23,2 rad/s

7



Variable Value
Peak Linear
Acceleration 83 g

Peak Angular
Acceleration 5300 rad/s 2

Peak Linear
Velocity 3,1 m/s

Peak Angular
Velocity 38,6 rad/s
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Variable Value
Peak Linear
Acceleration 89 g

Peak Angular
Acceleration 6400 rad/s 2

Peak Linear
Velocity 4,4 m/s

Peak Angular
Velocity 37,2 rad/s

21



Critical HAECritical Thresholds

CONTACT LOAD IN ELITE RUGBY
HEAD ACCELERATION EVENT (HAE)



CRITICAL VS NON CRITICAL HAE

Situation Non Critical HAE Critical HAE
Tackler 34 % 52,5 %
Carrier 13 % 25 %
Maul 23 % 12,5 %
Ruck 27 % 7,5 %
Collision (without ballon) 1 % 2,5 %
Line out 1 % 0 %
Scrum 1 % 0 %
Total 100 % 100%

Studied on Critical HAE in T6N23 matches, and on a sample of Non -Critical 
control HAE with the same Forwards/Backs distribution.

CONTACT LOAD IN ELITE RUGBY
HEAD ACCELERATIONEVENT (HAE)



Players m ost at risk
Extension Force ≤ 41 Kg

13% lower risk of sustaining a 
concussion for every 10%

increase in cervical extension 
force

NECK INJURY & CONCUSSION PREVENTION



NECK INJURY & CONCUSSION PREVENTION



Front 
Row

Other
Forwards Backs

Extension (kgf) 45 40 35
Flexion (kgf) 30 26 23

« Acceptable » Performance U22 Men

1ère Ligne AVT TQ

Extension (kgf) 38 34 30
Flexion (kgf) 24 21 19

« Acceptable » Performance U18 Men

1ère Ligne AVT TQ

Extension (kgf) 30 26 23
Flexion (kgf) 20 17 15

« Acceptable » Performance U18 Women

Handheld 
dynamometer 

made available to 
all Elite clubs

NECK INJURY & CONCUSSION PREVENTION
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INTERNATIONAL FEMALE PLAYERS HAE EXPOSURE

A HAE is labelled « EXTREME » if:
- PLA > 44 g, or
- PAA > 35 0 0  rad/ s2, or
- PLV > 2,2 m / s , or
- PAV > 25  rad/ s
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Player is plotted red if tes ted below
one of these thresholds (1s t  quartile)

FLEX EXT

Forward 14,4 kg 21,3 kg

Back 10,9 kg 17,1 kg

Legend

INTERNATIONAL FEMALEPLAYERSHAE EXPOSURE



PLAYER LOAD GUIDELINES
LIMITATION TO 30  MATCHES /  SEASON ?

Total Matches played by Top14 Players

Top 14 Player Proportion



Full Name Position Team(s) Tot Minutes Tot Games Played Total Contacts
Brian Alainu'uese Lock RC Toulon 2304 35 980

Alexandre Roumat Flanker Stade Toulousain 2162 35 926
Finn Russell Outside Half Racing 92 2388 35 473

Gregory Alldritt Number 8 Stade Rochelais 2314 34 1300
Richie Arnold Lock Stade Toulousain 1943 34 997

Dany Priso Prop RC Toulon 1455 34 638
Uini Atonio Prop Stade Rochelais 1589 34 634

Antoine Gibert Outside Half Racing 92 1280 34 213
Reda Wardi Prop Stade Rochelais 1492 33 835

Peato Mauvaka Hooker Stade Toulousain 1367 33 674
Ultan Dillane Lock Stade Rochelais 1545 33 635

Jiuta Wainiqolo Right Wing RC Toulon 2417 33 576
Setariki Tuicuvu Full Back CA Brive 2431 33 575
Anthony Belleau Outside Half ASM Clermont Auvergne 1528 33 339

Will Skelton Lock Stade Rochelais 2004 32 1131
Romain Sazy Lock Stade Rochelais 1383 32 802

Dorian Aldegheri Prop Stade Toulousain 1654 32 763
Janick Tarrit Hooker Racing 92 1374 32 744

Quentin Lespiaucq Hooker Stade Rochelais 1210 32 672
Ulupano Seuteni Left Centre Stade Rochelais 2235 32 543
Julien Marchand Hooker Stade Toulousain 1581 31 1067

Emmanuel Meafou Lock Stade Toulousain 1939 31 872
Beka Gigashvili Prop RC Toulon 1569 31 786

Maxime Lamothe Hooker Union Bordeaux-Begles 1519 31 770
Yoram Moefana Left Centre Union Bordeaux-Begles 2145 31 658

Baptiste Chouzenoux Flanker Racing 92 1833 31 648
Antoine Dupont Scrum Half Stade Toulousain 2206 31 545

Matthis Lebel Left Wing Stade Toulousain 2323 31 455
Antoine Hastoy Outside Half Stade Rochelais 2157 31 323

Leo Barre Left Centre Stade Francais Paris 1694 31 292
Ihaia West Outside Half RC Toulon 1805 31 265

Sebastien Bezy Scrum Half ASM Clermont Auvergne 1496 31 261

PLAYER LOAD GUIDELINES
DO WE NEED “STRICT” OR “SMART” MATCH NUMBER REGULATION ?



SHARED (UNION - CLUBS) MONITORING SYSTEM FOR 
PROFESSIONAL RUGBY PLAYERS

Competition

No Com petit ion

No CooperationCooperation

No Relationship

ConfrontationCoopetition

Partnership

“Within coopetition, organisations can
compete due to conflicting interests,
and at the same time, cooperate due to
a common interest in developing
specific knowledge”



SHARED (UNION - CLUBS) MONITORING SYSTEM FOR 
PROFESSIONAL RUGBY PLAYERS



RESEARCH & DEVELOPMENT IN FRENCH RUGBY

PubMed Rugby Union publication networks 1990 -2018 – pubs >= 3, co-pubs >= 2



RESEARCH & DEVELOPMENT IN FRENCH RUGBY

Three new PhDs in 
2023 for France 
Rugby !



Scientific & 
technological 

Support

ResearchPerform ance

RESEARCH & DEVELOPMENT IN FRENCH RUGBY

Industrial Research Training Contract
(created to promote integration of PhDs into private sector)
Contract between a company (employer), a PhD 

student (employe) & a laboratory
Public funding  Net Cos t for em ployer

≈10 k€ / year

PhD or PhD s tudent
at France Rugby
≈ R&D Engineer

Research Tax Credit
30% tax credit  for any research expense

40% tax credit  for any public research ins titute
200% tax credit  for the firs t  em ploym ent contract 

(of indefinite  duration) of a  PhD

POLYMATH



RESEARCH & DEVELOPMENT IN FRENCH RUGBY
60 + PUBLICATIONS

Physical & Technical 
Demands (U18, U20, 

Sevens, Women)

Training - S&C

Rugby Injury & 
Prevention

Recovery & 
Nutrition



RESEARCH & DEVELOPMENT IN FRENCH RUGBY
60 + PUBLICATIONS

Psychology

Sociology

Youth“Rugby is Medicine”



RESEARCH & DEVELOPMENT IN FRENCH RUGBY
NATIONAL RESEARCH PROGRAMS

Olympic Research Program « Performance 2024 »

« MANAGE THE SENSE OF 
US-NESS» 

TEAM DYNAMICS AS A KEY 
FACTOR FOR COLLECTIVE 

PERFORMANCE 



Professional Clubs and Province Rugby Unions

FRENCH RUGBY SCIENCE NETWORK

Strategic 
Support 

(Scientific project,
Funding, Student 
recruitment, etc.)

Clubs /
Research 

Organisations
Connections

Communication
(“Sciences & Rugby” 

Days, 
Webinars,

Master Class, etc.) 



RESEARCH & DEVELOPMENT IN FRENCH RUGBY
PhD Project : Prom ot ion of well being and pos it ive youth developm ent through the pract ice of rugby



ANNUAL SCIENCE & RUGBY SEMINARS/ WEBINARS

My Rugby PhD in 7’

https://www.youtube.com/watch?v=7eIcs8qj -IU https://www.youtube.com/watch?v=mqKrsuSDYSo

Nutritional Support for Elite Rugby Players



TACKLE LAW TRIAL

Following the World Rugby Symposium in March
2019, the French Rugby Union presented a
proposal to test new tackle laws adopted by World
Rugby.

1. Below the waist
2. Ball carrier not allowed to dip

into contact
3. No double tackles allowed

50



TACKLE TRIAL & BLUE CARDS (SUSPECTED CONCUSSION)

s2018/2019 s2019/2020 s2020/2021 s2021/2022

Blue Cards Incidence (nb/1000h.p)
2nd and 3rd amateur divisions
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THE FRENCH PERSPECTIVE OF RUGBY SCIENCE !

Saint André Cathedral (Bordeaux)

?
« Allégorie des trois 
tailleurs de pierre »

“Allegory of the three 
stonemasons”
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