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ÅRange of movement

ÅStrength

ÅNeuromuscular control

ÅOthers

ïgeneral fitness maintenance

ïmaximising adherence 

Components of rehabilitation
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specific
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ÅEmphasis on early protected motion

ÅFlexibility needs to be RELATIVE

Flexibility

http://www.cardiff.ac.uk/
http://www.cardiff.ac.uk/
http://www.cardiff.ac.uk/


5/17/2009

3

Strength

Strength

Power

Strength

Endurance

Bulk Strength

Power

http://www.cardiff.ac.uk/
http://www.cardiff.ac.uk/
http://www.cardiff.ac.uk/


5/17/2009

4

Strength Endurance

ÅElias et al (2003)

ïSoleus acts as 
antagonist to ACL

ÅHopkins et al (2000, 
2001)

ïReciprocal 
excitation in soleus 
following effusion ï
vs medialis 
inhibition

Noffal (2003),            
Bak & Magnusson (1997), 
Wilk et al (2002)          
Am J Sp Med

Importance of eccentric 
external rotator strength 
in throwing activities
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ÅExisting evidence supporting 
use of:

ïproprioceptive/neuromuscular 
control

ïmotor skill acquisition principles

Irrgang et al. 1994 , Beard et al 1994,         
Wojtys et al. 1996, Voight and Cook 1996,                 
Wilk et al. 1997, Prapavessis and McNair 
1999,  Fitzgerald et al. 2000, Paterno et al 
2004, Liu-Ambrose et al 2003

Incorporating principles of 

neuromuscular control in rehab

Neuromuscular control deficits and injury

Å Ď JPS in sh instability

ïBarden et al (2004) Clin Orth

and Related Research

Å JPS pre and post sh repair/rehab

ïZuckerman et al (2003) J Sh

Elb Surg

Å Iwasa et al (2000) Clin Orthop, 

Valeriani et al (1996) Brain

ïĆ JPS after ACL injury

ïĆneuromuscular control in 

ACLD

Å Fu & Hui Chan (2005) AJSM, Hiller 

et al (2004) AJSM

ïĆbalance after ankle injury

Effect of pain

ÅExperimental pain 

changes upper limb co-

ordination 

ïErvilha et al (2004) Eur J 

Physiol

ïErvilha et al (2005) Expt 

Brain Res

ïFalla et al (2007) Expt 

Brain Res

Warwick Sports Shoulder 2009
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ÅBonifazi et al (2004)

ïPain affected the function 

of the prime mover in 

ballistic tasks but not the 

synergist

ÅErvilha et al (2004)

ïPain reduced JPS, 

increased timing of 

activation relative to pain 

level in demanding task

Effect of fatigue

ÅReduced Joint 

Position Sense

ïLattanzio et al 

(1998), Johnstone 

et al (1998)

ÅReduced balance 

(čCOP excursion)

ïJohnstone et al 

(1998), Vuillerme et 

al (2002)

Effect of fatigue

ÅReduced Joint 

Position Sense

ïTripp et al (2007),  

Carpenter et al 

(1998), Forestier & 

Nougier (1998)

http://www.cardiff.ac.uk/
http://www.cardiff.ac.uk/
http://www.cardiff.ac.uk/


5/17/2009

7

Vuillerme et al (2002)
Similar increases in postural sway following 

fatigue and/or vibration of ankle muscles

Increased reaction time of cognitive task

Efferent symptoms with afferent mismatch

ÅPianists with focal dystonia

ïLim et al 2001 Human Movement 

Science

ÅMotion sickness - ?drivers less 

susceptible

ïRolnik & Lubow 1991 Ergonomics 

ÅProprioception ex and motion 

sickness

ïCaillet et al 2006 Brain Research Bulletin

ÅInjury linked to skill 

level                  
Petersen et al 2000, 

Langran and Selvaraj 

2004, Anderson et al 

2004, Fry et al 1998, 

Walden et al 2005
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