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Assessing contributors to performance and injury 







Structure, Strength & Skill 

Assessing athletic performance & injury risks 



In Running 

Understanding muscular contributors 

Muscles as 

shock 

absorbers 

Early swing: 

Only hip flexors 

activated 

Late swing: 

Hamstrings 

working 

eccentrically 

Novacheck, 1998 



Running vs Walking 

Understanding muscular contributors 

Novacheck, 1998 



 

 

 

Image retrieved from:  

https://www.si.com/olympics/photos/2012/08/06-0london-2012-olympic-games-day-9 

https://www.sportsrec.com/1011275-sprinting-isnt-just-athletes.html  

ug/2018/04/12/bolt-to-return-to-borussia-dortmund-for-three-weeks/ 

 

• Anthropometry 

 

 

• Range of motion 

 

 

• Mobility 

 

 

• Stability 
 

VS 

- Longer muscle fascicle length 

 

- ↑ Leg Length = ↑ SL= ↓ SF 

 

- ↑ Type IIa/x muscle fibers 

 
- Risk of muscle strains 

 

- Ineffective motion execution 

Structure 



Image retrieved from:  

https://www.sportsrec.com/1011275-sprinting-isnt-just-athletes.html  

http://masteringmovement101.blogspot.com/2015/11/functional-movement-screen-opinion-post.html 

 

Structure: Functional Movement Screen 

Range of Motion, Mobility & Stability 



Concentric Hip Extension 

Strength Assessment 

Strength/Power of Isolated Joint 

 

Performance 

• Concentric Hip Flexion 

• Concentric Hip Extension 

Injury Prevention 

• Eccentric Hamstring 

Novacheck, 1998 

Video retrieved from:  

https://youtu.be/p1cQWGu5fOg 



 

 

 

Explosive Strength for Block Starts 
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Squat Jump w/o arms 

Left Right

Left Peak:    719N 
Right Peak:  740N 

“Squat Jump Power strongly correlated 

with 10m sprint from block start” 

(r = -0.72, p = 0.026) 
(Maulder, Bradshaw & Keogh, 2006) 

Strength Assessment 



Strength Assessment 

Video retrieved from:  

https://youtu.be/-7DgwQv1bPk 



Image retrieved from:  

https://www.youtube.com/watch?v=3-McOQw2KII 

Skill 

Is there transfer from strength to skill? 

• Block starts 

• Top speed sprinting 

 



 

 

 

Block Starts (2D Video) 

VS 

Skill Assessment 

Poorer force transfer  

through centre of mass 

Better force transfer  

through centre of mass 



 

 

 

Block Starts (3D Motion Analysis) 

Skill Assessment 



 

 

 

Block Starts (Strength to Skill) 

Skill Assessment 

 Total force (Blocks): ~1500N 
 

 Total force (Squat Jump): ~1450N 

 

 Force application similar! 

Force Direction 



Skill Assessment 

LEFT RIGHT 

Forward Swing 

Velocity (Knee) 
4.3 m/s 4.7 m/s 

Backward Swing 

Velocity (Knee) 
4.4 m/s 4.7 m/s 

Skill 

Top Speed Sprinting (Stride Asymmetry) 

LEFT RIGHT 

Hip Flexor  

Peak Torque 
75.3 Nm 61.6 Nm 

Forward Swing 

Velocity (Knee) 
4.3 m/s 4.7 m/s 

Hip Extensor 

Peak Torque 
116.9 Nm 110.3 Nm 

Backward Swing 

Velocity (Knee) 
4.4 m/s 4.7 m/s 

Strength VS Skill 



 

 

 
Force Direction 

Skill Assessment 

Utilising more tools to provide more resolution 

How to change the posture? 



Skill Assessment 

Utilising more tools to provide greater resolution 

Vision and Action 



 

 

 

Skill Assessment 

Utilising more tools to provide greater resolution 

Vision and Action 

 

Using gaze manipulation to alter start posture 



All Rounded Assessment 

Towards a more holistic approach  

Game-realistic visual environments to assess & train skills  



Structure Strength 

Screening and Evaluation Protocol 

Skill 


