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Van Mechelen W et al, BJSM 2015

http://bjsm.bmj.com/content/early/2013/03/18/bjsports-2012-092136


Part I - Prevention
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Target group ?
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Important elements in prevention

• Epidemiology of problems

• Causes

• Feasibility of interventions

• Effectiveness of prevention measures

• Cost-benefit/efficiency analyses

© Boris Gojanovic @DrSportSante 6



Willem van Mechelen
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Sports Medicine 1992

http://www.ncbi.nlm.nih.gov/pubmed/1509229


1. Incidence

• Incidence
Number of injuries per 100 athlees per season
(= absolute injury rate)

• Exposure
Number of injuries per hour of sports training 
(= relative injury rate, often reported /1’000h)
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Cave! Numbers…
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My response in the media

http://www.suva.ch/fr/startseite-suva/die-suva-suva/medien-suva/medienmitteilungen-suva/2015/90-prozent-mehr-jogging-unfaelle/medienmitteilung-detail-suva.htm?WT.mc_id=sm_unternehmen_allg_gplus_f_mm-mehr-jogging-unfaelle_150414
http://www.suva.ch/fr/startseite-suva/die-suva-suva/medien-suva/medienmitteilungen-suva/2015/90-prozent-mehr-jogging-unfaelle/medienmitteilung-detail-suva.htm?WT.mc_id=sm_unternehmen_allg_gplus_f_mm-mehr-jogging-unfaelle_150414
http://www.la-tour.ch/fileadmin/user_upload/autres/Faut-il_avoir_peur_du_jogging_Interview_parue_dans_la_Liberte_du_8.5.15.pdf


1. Severity

Every injury must be categorized per severity

• Was medical assistance necessary or not

• Usually, the duration of absence from play (training or 
competition) is used

• Minimal: no absence

• Light : 1-3 days

• Moderate : 3-7 days
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• Severe: 8-28 days
• Very severe: >28 days



Alpine skiing
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World Cup skiing – injury study

Interview 
retrospectively 
of athletes and 
coaches
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Florenes et al, BJSM 2009

http://bjsm.bmj.com/content/43/13/973.abstract


Absolute injury rates

Many severe and very severe injuries

No real male/female differences
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Florenes et al, BJSM 2009

http://bjsm.bmj.com/content/43/13/973.abstract
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Florenes et al, BJSM 2009

http://bjsm.bmj.com/content/43/13/973.abstract
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Football

Prospective 
recording by 
medical staff, for 
all injuries
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Hägglund et al, SJMSS 2009

http://www.ncbi.nlm.nih.gov/pubmed/18980604
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Hägglund et al, SJMSS 2009

http://www.ncbi.nlm.nih.gov/pubmed/18980604


When during the season?
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Training Match

x 12.3

Noya Salces J et al, JSS 2014

http://www.ncbi.nlm.nih.gov/pubmed/24787731


Track and field

Questionnaire 
retrospective
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Jacobsson et al, AJSM 2011

High incidence of lower limb injurie 
(knee, leg, ankle).

 overuse mostly, few traumatic lesions

http://www.ncbi.nlm.nih.gov/pubmed/22053325


Epidemiology foot and ankle 
overuse injury
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1. Highest incidence 1000 athletes per season:

sports dance (ballet), running and gymnastics

Sobhani et al. Scand J Med Sci Sports 2012

2. Highest incidence 1000 athletes per year:

orienteering, gymnastics and dance

3. Highest incidence 1000 athlete per hour exposure:

Soccer and rugby.

https://www.researchgate.net/publication/230587828_Epidemiology_of_ankle_and_foot_overuse_injuries_in_sports_A_systematic_review


Epidemiology foot and ankle overall
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Hunt et al. AJSM 2016

The top 4 types of 
injuries
- sprains/strains 
- impingements
- contusions
- fractures

+ bone stress reaction
& tendinopathy

https://www.ncbi.nlm.nih.gov/pubmed/?term=10.1111/j.1600-0838.2012.01509.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.1111/j.1600-0838.2012.01509.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.1111/j.1600-0838.2012.01509.x


2. Causes & mechanisms
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Walden M, BJSM 2015

http://bjsm.bmj.com/content/early/2015/04/23/bjsports-2014-094573.full.pdf+html


Lateral defensive play
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3. Introduce a preventative measure

«The mission»
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3. Prevention measure - Intervention

Knee brace

Taping

Supplements

Stretching
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Warm-up

Strengthening

Rules of the game

Equipment
(boots/shoes and floor/turf)



Knee braces & injuries

Systematic reviews show 

unconclusive results in 
athletes without pre-
existing injuries
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Pietrosimone BG et al, JAT 2008

Rishiraj N et al, Sports Medicine 2009

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2474821/pdf/attr-43-04-409.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19827861


The «11»

Complete warm-up program aiming to prepare players for 
training, whilst executing prevention-oriented drills
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http://f-marc.com/11plus/home-page/
http://f-marc.com/11plus/home-page/


Switzerland from 2003

5000+ coaches of youth football instructed for the «11»

Teams integrating the 11 showed after 4 years (2008):

- 12% reduction in match injuries

- 25% reduction in training injuries

Coaches were interviewed by telephone and had to 
remember the injuries of the past 4 weeks…
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Junge A et al, AJSM 2010

http://www.f-marc.com/downloads/scientific_papers/countrywide.pdf


The 11 in Switzerland 2004-2008
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The 11 – RCT 125 clubs Norway

The «11» manages to reduce:

• Injuries to knee ligaments

• Overuse injuries in lower limbs
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In girls aged 
13 to 17 yo

Soligard T, BMJ 2008

http://www.bmj.com/content/337/bmj.a2469


Jump landing, single leg squat SLS



Jump landing, single leg squat SLS



Cutting manoeuver

© Boris Gojanovic @DrSportSante 35

Soligard T, BMJ 2008

http://www.bmj.com/content/337/bmj.a2469


Single Leg Squat - SLS
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RCT 230 clubs football Sweden

64% reduction in ACL risk (IC 95% 0.15 à 0.85)

21 total injuries (14 control, 7 intervention)
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Walden M, BMJ 2012

83% (IC 95% 0.05 à 0.57)

when high compliance

http://www.bmj.com/content/344/bmj.e3042


The program

15 minutes, 2x/week

Exercises
• SLS

• Squats

• Pelvic lift

• Bridge (variations)

• Lunges

• Jump/landing technique
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Football adult male - RCT
«high-level amateur soccer»

23 teams. The 11 for each training session
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van Beijsterveldt AMC, BJSM 2012

Compliance 70%

Injury rate unchanged 9.6/1’000h

Less knee injuries

http://bjsm.bmj.com/content/early/2012/08/08/bjsports-2012-091277.full.pdf+html


Comparing 2 decades in Belgium
Elite men

Bollars P et al, AJSM 2014

Before« 11 » - After

Massive injury reduction 
in Jan-Feb

Rules regarding pitch 
state & temperature 
changed

http://www.ncbi.nlm.nih.gov/pubmed/24481826


Prevent – really, and for whom?

The more prevalent the problem, the better chance there will 
be an impact of the preventative intervention

<18 yo 2-4x more chances of effectiveness

Women 4-8x > ACL than men
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Harmon KG, Ireland ML, CJSM 2010

Hormones Dynamic 
valgus

Tight 
notch

Weak 
core

Thin 
ACL

Myer GD, AJSM 2013

https://www.researchgate.net/publication/12575074_Gender_differences_in_noncontact_anterior_cruciate_ligament_injury
https://www.researchgate.net/publication/12575074_Gender_differences_in_noncontact_anterior_cruciate_ligament_injury


Factors thast cause knee and 
ankle injuries in young athletes
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https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Quadriceps dominance 

Dysbalance between front & back 
thigh muscles

hamstrings / quadriceps

Hecc / Qconc
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https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Muscle lateral dominance

Assymetry in strength L / R

Dominant leg develops more strength  loading upion 
landing and running is assymterical  higher risk

© Boris Gojanovic @DrSportSante 46



© Boris Gojanovic @DrSportSante 47

https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Ligament dominance - valgus

Lack of proximal control and 
anatomical peculiarities

 Valgus knee

 Adduction/internal rotation 
of the femur

 External tibia rotation

 Ankle pronation
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https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Muscular pre-activation

Anticipatory (feed-forward) actions at 
landing phase, rather than neuromuscular 
feedback reflex.

Young prepubertal adolescents anticipate 
impacts less and have less pre-activation.

 They develop it with maturation (and 
training). 

© Boris Gojanovic @DrSportSante 50



© Boris Gojanovic @DrSportSante 51

https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Dynamique balance

Necessitates visual, vestibular and proprioceptive inputs.
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https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Trunk dominance

Insufficient trunk control

 Large/wide movements which 
generate important torque on 
the lower elements of the 
closed kinetic chain.
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https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Performance Matrix
Weak links & uncontrolled movement
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Hip, Direction = valgus 
(dynamic)  medial 
rotation & adduction
Threshold = low



© Boris Gojanovic @DrSportSante 57

Mottram & Comerford, Phys Therapy in Sport 2008

http://www.physicaltherapyinsport.com/article/S1466-853X(07)00109-5/abstract
http://www.physicaltherapyinsport.com/article/S1466-853X(07)00109-5/abstract
http://www.physicaltherapyinsport.com/article/S1466-853X(07)00109-5/abstract


Single knee bend lunge & lean
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Performance matrix

© Boris Gojanovic @DrSportSante 59

Mottram & Comerford, Phys Therapy in Sport 2008

http://www.physicaltherapyinsport.com/article/S1466-853X(07)00109-5/abstract
http://www.physicaltherapyinsport.com/article/S1466-853X(07)00109-5/abstract
http://www.physicaltherapyinsport.com/article/S1466-853X(07)00109-5/abstract


Risk factors for injuries

1. Intrinsic factors

2. Extrinsic factors

3. Load management

3 domains

1. Tissue capacity/tolerance

2. Actual Load 

3. Frequencey/exposure
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https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj
https://www.ncbi.nlm.nih.gov/m/pubmed/26856339/?i=4&from=readpj


Ankle injuries – important elements

• Balance/proprioception

• Strength of ankle/foot 
evertor muscles

• Trunk control
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Ankle injuries - APP
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Taping and bracing



Useful ?

• Taping seems to be useful to prevent re-injury in the 
rehabilitation/return to sports phase.

• It is not known for how long one should wear a 
tape. 

• Braces have not been evaluated adequately…but 
recent research supports their use for ankle sprains.



Kinesiotaping



K-tape

Kenzo Kase, chiropractor, Japan, 1980s

Stretches the skin and activates subcutaneous
sensor/receptor, activate blood flow, stimulate or inhibit
muscle contractions (depending on how it is applied)

Colours: red  activates, blue  relaxes



Preventive Interventions ANKLE

Braces

Taping

Supplements

Stretching
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Warm-up

Strengthening

Rules of sport

Equipment/
environment



Jan Ekstrand

research leader in soccer injury 
prevention/management.

« internal communication is essential, medical staffs 
must learn to communicate strategically about 
performance outcomes and economic outcomes. »
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Prevention training, anyone?

So-called «prevention» exercises should not be labelled as 
such, but should be integrated as a regular part of training 
it will improve compliance
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Mahler PB et al, BJSM 2016

https://www.ncbi.nlm.nih.gov/pubmed/27324874
https://www.ncbi.nlm.nih.gov/pubmed/27324874
https://www.ncbi.nlm.nih.gov/pubmed/27324874


Prevention = performance

36 male pro players 17-20 yrs

11+ for 2 months (3x/wk = 24 sessions) 
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Improvement hamstrg/quads ratio +8%

Daneshjoo A et al, PLOS one 2012

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3513304/pdf/pone.0050979.pdf


Performance

Inverse correlation between health status / 
number of missed playing days on soccer team  
and performance (standings Premier League) 
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Costs

A Premier League’s player absence for a month (severe 
injury) costs an estimated:

Euros 600’000.-
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Ischial tuberosity

long

½ tendinosus (ST) Biceps femoris (BF)
½ membr. (SM) short

Pes anserina peronel head
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MEDIAL LATERAL



Epidemiology – hammies in pro foot

36 clubs, 12 countries, 14 yrs 
(=5216 player-seasons)

• 50.5% of injuries to right side

• 5-6 injuries per season and per team

• 66% acute, 34% progressive onset
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Ekstrand J et al, BJSM 2016



Incidence – evolution over 13 yrs
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4.1% annual increase 

of time out-of-play 
due to injury



Incidence – hamstring 1.2/1000h

Training
0.51/1000h

2001
training injuries

Match injuries
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Ekstrand J et al, BJSM 2016

Match
4.77/1000h

2014
training injuries

Match injuries

x9

↗
=



Why such an evolution?
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• Match actions have changed
Between 2006 and 2012: 30% increase in high intensity 
running (distance and nb of repetitions)

• More intense training to simulate game situations (more 
sprints accel/deccel)  training stress is more important

• Training < match ? survivors are stronger (natural 
selection of those injured in training)

Barnes C et al, IJSM 2014;35:1095



Citius, altius, fortius
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Barnes C et al, IJSM 2014;35:1095

@YLMSportScience

Sports are 
changing and 
the pattern of 
injuries can also 
be modified
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