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INTRODUCTION

Prevention in elite sport is today a real

challenge.

Durations of training increased, many

pressure of performance concern the athletes.

News injuries appear, that we never saw

few years ago (hip prosthesis before 30 years

old !).

What happens to ex-athletes when their

career stopped ?

The health of our athletes is now an

important aim, for today and tomorrow.



INTRODUCTION

Injury risk in the FINA World Championships 2015 was significantly higher than

in 2013 and 2009.

Of all athletes with complaints in the 4 weeks prior to the championships, 30% 

did not modify their training regime, 70% had overuse injuries, and 80% used at

least one medication in this period.

The majority of athletes were interested in health education.
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The French National Institute of Sport, Expertise 

and Performance - INSEP



INSEP presentation

Created in 1945, INSEP is in charge of providing optimal sport training conditions 

and education tools to the elite French athletes and coaches

27
Sports

750
Elite Athletes

150
National coaches

30
Training

+300
staffs dedicated to the Elite 

Performance

28
hectares



INSEP sport facilities



INSEP key figures

1 / 3 of the athletes selected to the last Olympics

50% medalists



INSEP key figures

+

Total 

medals

France 

Total 

medals

INSEP 

1988 16 8 50%

1992 29 17 58%

1996 37 19 51%

2000 38 21 55%

2004 33 19 57%

2008 41 21 51%

2012 34 19 56%

2016 42 21 50%



INSEP key figures

+

Training 
center

Teaching 
institute

Medical 
department

Research
laboratories

Performance Optimisation Mission

Evaluation, coordination in link with the 
Olympicand paralympicfederations

Great INSEP mission 

Contributions to an organisation and 
labelisationof the different highlevel
French centers (14 centersin 2017)

Double careerHigh performance



INSEP organisation chart



Medicalunit

+



The medicalservice answersall emergencies concerningINSEP ( athletes, 
coaches, personals, visitors). No appointmentisnecessary( from Mondayto Friday from 8 

AM to 8.30 PM, Saturday and  national  holydaysfrom 9 AM to 1 PM). A permanent telephoneisavailable
Sundayand duringthe night.

The medicalfollow-up for training  consistsof setting up check-ups, 
examinationsand fonctionnaltests for highlevelsportmenand women. These
exams are legislatedonce a year.

The physiotherapyunit where preventionacts, healthcare, and recoveryacts
are realized

The health and dental center wherethe athletsare treated in different
specialities



MedicalUnit

ACTIVITES

ANNEE

2016

Permanence médicale
8250

Actes infirmiers
584

Suivi de l'entraînement

Bilans cliniques
1358

Biologie
1081

Epreuves énergétiques
545

Epreuves isocinétiques
1061

Cryothérapie Corps Entier
5049

Podologie
412

suivi psychologique
1992

Entretiens diététiques
507

Centre de Santé

Consultations spécialisées Vacataires
3052

Consultations Médecins contractuels
11497

Pressions intra Musculaire (PIM)
12

Tests Hypoxie
41

Imagerie (radio. Echo, IRM)
6829

Kinésithérapie
18675

Activité dentaire
1198

Récupération       (hydrojet, balnéo)
2253

TOTAL DES ACTES
64396

Permanence 
médicale

14%

Centre de santé
23%

Surveillance 
Médicale de 

l'entrainement 
11%

Imagerie
10%

Activité dentaire
2%

Actes 
récupération

3%

Cryothérapie 
Corps Entier

8%

Kinésithérapie
29%

Statistics for the 2016 Year



Presentation video of INSEP



French SwimmingFederation

FFN includes the 5 disciplines of FINA :

Å Swimming

Å Open water

Å Synchronized swimming

Å Diving

ÅWaterpolo

In Olympic Games Rio 2016, all the disciplines were

present.

More 300 000 persons have sport license in 2017.

In World Championships of Budapest 2017, France

wins 9 medals (6 Gold, 1 Silver, and 2 bronze) : 2 in

swimming, 1 in diving, and 6 in Open water.



Open Water Team

In the last International championships :

Å European Championships Berlin 2014 :

Gold medal in 25 kms Men

ÅWorld Championship Kazan 2015 :

Gold medal in 10 kms Women

Å European Championships Horn 2016 :

Gold medal in 25 kms Men

Gold medal in 10 kms Women

Å Olympic Games Rio 2016 (only 10kms) :

Bronze medal in Men

ÅWorld Championship Budapest 2017 :

6 medals !!



SwimmingTeam



4 men and 5 women was in the team for the last World
ChampionshipsBudapest2017.

Wewin 2 medals:
- 1 Bronze medal with Mehdy METELLA(100m

Freestyle)
- 1 Goldmedalwith CamilleLACOURT(50m backstroke)

The swimmers are training in differents swimming club
duringthe year: Marseille,Nice,Amiens,Clermont,Χ

Some of them stopped their career recently (Yannick
AGNEL,Florent MANAUDOU,FabienGILOT,and now Camille
LACOURT),and ƛǘΩǎa new challengefor the team, with new
youngswimmers,andnewtechnicalmanagement.

Before the international championships,or the Olympic
Games,the terminal trainingperiodisusuallyin INSEP.

SwimmingTeam



Technicalaspect

Å Freestyle
Å Breaststroke
Å Butterfly
Å Backstroke

For each one, 5 phases :
Å Input 
Å Carry
Å Pull
Å Push
Å Recovery

Stresses on the joints are related to specificities of different techniques

4 strokes



Å The leadingcause of injury of 
swimmer

Å Joint often injured, and more 
specificallywith freestyle, 
backstroke, and butterfly

Å Overuseinjuries, by a repetition of 
movementsin a maximum range of 
motion

Shoulder



Shoulder
Elite swimmerswims
Å 8 to 15 kms per day
Å 5 to 7 daysper week

That is to say10 000 to 17 000 strokesper weekΧΧ1 
million strokesper arm per year!(1)

40 to 80% of elite swimmershadaffectedby shoulderpain

(1) Matzkin E, Suslavich K, Wes D : Swimmerôsshoulder : painful shoulder in the competitive swimmer. J 

Am Acad Orthop Surg 2016 Aug24(8):527-36



Many factors may be involved :
ÅHyperlaxity
ÅScapular dyskinesis
ÅSubacromialimpingment
ÅAcromial bone spur
ÅLabraldamage
ÅSubscapular nerve entrapment
ÅGlenohumeralrotational imbalances

An understanding of the mechanics of the swim 
stroke is essential to the comprehension and 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀƛƴŦǳƭ ǎǿƛƳƳŜǊΩǎ ǎƘƻǳƭŘŜǊ

Shoulder



What about prevention ?

Å Correction of technical defects
Hand entry in water
Crossing arm in propulsion
Breathing

Å Alternate the different stroke during training session
Å Be watchful with swim paddles
Å Strengthening exercises, especially scapular muscle endurance, and external 

rotator strength
Horizontal row with elastic band, push-up with variations,..
Low loading and small ROM, but many repetitions of movements.

Å {ǘǊŜǘŎƘƛƴƎΣ Υ ƛǘΩǎ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ŜƭƛǘŜ ǎǿƛƳƳŜǊ ǘǊŀƛƴƛƴƎ
Anterior and posterior capsule, pectoralisminor, upper trapezius

Shoulder



Å ά.ǊŜŀǎǘǎǘǊƻƪŜǊΩǎƪƴŜŜέΣresults from the breaststrokekick (valgusload).
34%of Olympicswimmersreportedkneepain(1)

Å Breaststroketypicallycausesmedialandanterior kneepain
Å Many etiologies can be found : recurrent medial collateral ligament

sprain,patellofemoralsyndrome,patellartendinopathy
Å Many factors were involved : patellar instability / subluxation, hip

abduction,ankleexternalrotation
Å Be careful to excessivebreaststrokekick training volume and intensity.

Alternatewith other strokeswhichlessstresson the knee.
Å Preventionand treatment require to establishan accuratediagnosis,and

to identify contributingfactors.

(1) Nichols AW. Medical care of the aquatics athletes. CurrSports Med Rep 2015 Sep-Oct;14(5):389-96 

Knee



Spine

Lumbar spine pain is common in swimmers, specially with
butterfly andbreaststroke.

Undalating, hyperextension, flip turn, and also the physical
training, like squat exercises, can be responsibleof an excessive
posterior spine loads. And it may lead to spondylolisis, and
spondylolisthesis.

So, a program of trunk strenghteningand stretching of lower
limbs may be implementedto prevent this injuries. IǘΩǎoften done
becauseƛǘΩǎalsoa performancefactor. (Examplein video)



Groin Pain

Itôsagain often a breaststrokerôsinjury, or

individual medley swimmer.

Hip adductor injury, or abdominal muscle

overwork can be found.

Most cases improve with correction of

breaststroke kick technique errors, and

implementation of strenghtening and stretching

program.

2 cases in french open water team has been

described, caused by a femoro-acetabular

impigement. For one of them, arthroscopy has

been necessary to treat labrum tear.



ENT diseases
- Otitis externa commonly affects all the aquatic athletes.

At the FINA World Championships 2015, otitis represents 13,7%

of total of illnesses (1).

Frequent cleaning of the ear canal furthers the risk. Use

cotton must be avoided. Application of an oil product (like sweet

almond oil) can be prescribed before to swim.

Itôsnecessary to remind to dry meticulously the ear canal

after the training.

- Chronic rhinitis is also common, furthered by chlorine by-

products. In prevention, use of nose clip, rinse of nasal cavities,

and sometimes corticoids nasal spray can be necessary.

(1) Prien A, Mountjoy M, Miller J, Boyd K, Van den Hoogenband C, Gerrard D, Cherri MY, Lu Y, Nanousis

K, Ortiz Liscano EI, Shahpar FM, Junge A. : Injury and illness in aquatic sport : how high is the risk A

comparison of results from three FINA World Championships.Br J Sports Med 2017 Feb;51(4):277-282



Exercise-InducedBronchoconstriction

Exercise-Induced bronchoconstriction (EIB) is a temporary

narrowing of the respiratory airways, during or after exercise.

This one is involved for the persons who have asthma, or recent

upper respiratory infection.

In comparison of all other olympic sports, swimming,

synchronized swimming, and open water are in the top 5 sports

for asthma /EIB (1).

The combined effects of repeated chlorine by-products

exposure and chronic endurance training can lead to airway

dysfunction.

(1) Mountjoy M, Fitch K, Boulet LP, Bougault V, Van Mechelen W, Verhagen E : Prevalence and

characteristics of asthma in the aquatic disciplines. J Allergy Clin Immunol 2015 Sep;136(3)588--594



Exercise-InducedBronchoconstriction
But what is the prevention?

- Change the methods of swimming pool desinfection

(without chlorine)

- Swim in outdoor swimming pool !! or ventilate wherever

itôspossibleé

- Do a desensitization to other possible allergies

- But use of inhaled corticosteroids and bronchodilatator

is unfortunately often necessary



Swimmingand infections

The consultations for ENT diseases are higher (double) in the swimmers population

than in general population.



Swimmingand infections

Repartition of ENT consultations between the different disciplines of FFN

Average age : 19,7 y.o. + 3,3 years (1)

Frequency of consultations for ENT and pneumological ilnesses was twice as 

aquatic athletes as other athletes. (ENT 24,4% vs 12,73% - Pulmonology 4,09% vs 

1,98%)

(1) Study INSEP ïLevan P, Filliard JR - 2004

Répartition des consultation ORL suivant la discipline 

(n= 203)

91

60

35

16

Natation synchronisée

Natation course

Water polo

Plongeon



Swimmingand infections

Reasons of ENT consultations in swimmers population

Répartitons des motifs de consultation ORL (n=203)

15

49

29
21

87

2
Nez

Gorge

Oreille

Sinus

Multiple

Vertige



69
33

2
67

21
12
13

12
17

3
40

10
61

15
64

14
3
2
2
3
1

13
17

Athlétisme

Aviron

Badminton

Basket

Boxe

Canoe Kayak

Cyclisme

Equitation

Escrime

Football F

Gymnastique

Haltérophilie

Handball

Judo

Natation

Rugby 7

Taekwondo

Tennis

Tennis de Table

Tir

Tir à l'arc

Voile

Volleyball

Nombre de consultations/sport

Numberof consultations by sport for french teams duringRio 2016
(« Swimming» includedwaterpolo (M&W), Synchronisedswimming; diving, and 

swimming)



Finally, prevention is easyéé



ÅReducethe riskof transmission disease

ÅHave a sleepof quality

ÅHave a quality feeding(carbohydrate, polyphenols, flavonoids)

ÅBe vaccinated

ÅSometimes, takesupplementationswhenƛǘΩǎnecessary

To prevent againstinfection diseases:



Letter sent to the elite french swimmers before winter



Recovery protocol for the athlets

Whole body cryotherapy

-110Á: 3 min
Water bed :15 min

Contrast bath 15min 

(6 x 1min C&H)



Å Establishedat the beginning2009

Å Initially intendedonly for Elite athletes

Å Beginning2009 May, it wasopen for the patients with pathologies

Å More than 30 000 sessions over 8 years

Å TheWholebodycryotherapyis integratedin the medicalservice

Å Thesessionsaresupervisedby medicalprofessionnals

Å A medicalcheckisdonebeforethe first session

The cryotherapy center of INSEP



WhenWBC isdoneat the end of the training :
- improvethe qualityof sleepduringthe night 
- decreasethe body temperatureand facilitatethe failing

asleep.



TAKE HOME MESSAGE

ÅInjuries and ilnessesin swimmingare various, relatedto 
technicalaspect, repetitionsof movements, and aquatic
environment.

ÅPreventionisbasedon good physicaltraining, technical
adaptations, and recoveryprotocols.

ÅRhythmof life, and life style, are alsoessential for a good 
health.



Olympic games in 2024



Olympic games in 2024

We hope, we want the Olympic Games in 2024

Thank you for your attention


