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Overview  

Aimed at junior therapists 
 
Proposed learning outcomes: 
 
1. Key elements of assessment pertinent at different time 

points in the disease course 
 

2. Overview of evidence for (some) commonly used 
interventions 
 

3. Identify (some) measures feasible for clinical practice, and 
how they can guide management 
 



MS Symptoms 

• Fatigue 

• Weakness 

• Poor co-ordination 

• Spasticity 

• Sensory disturbance  

• Visual disturbance 

• Swallowing difficulties 

• Bladder & bowel dysfunction 

• Sexual dysfunction 

• Communication difficulties 

• Pain 

• Vertigo 

• Cognitive difficulties 

• Depression & anxiety 

  

Variable, unpredictable, multi-factorial, 
generally progressive…. constantly changing 
need over the course of a lifetime  



Natural History of MS  



Natural History of MS: 
inflammation & axonal degeneration 

Relapsing Preclinical Progressive 

Relapses and impairment MRI Total T2 lesion area 

Time  

MRI activity 
Measures of brain volume 

RIS – radiological 

isolated 

syndrome  



• Reduced speed 

• Shorter strides                                                
• Prolonged double limb support phase 
• Altered muscle activity and kinematics 
• Skeletal changes  

 

(Gehlsen et al 1986, Benedetti 1999, Morris 2002; Savci 2005, Martin 2006)  
 



Balance impairment in those with   
no / minimal functional disability   

(Kurst 2005, Martin 2006) 



• During recent years application of exercise 
therapy has become generally accepted in 
MS rehabilitation. 

 

 

   

 

 

 

 

 

Mult. Scler 2005; 11:4:459-63 

 

Lowered physical activity level 



MS patients vs.  
healthy controls 

Muscle strength 
Muscle mass 
Muscle activation 
Aerobic capacity (VO2-max) 
CVD risk 
Depression 
Fatigue 

 

 

 

 

 

 

 

Daily activity level 
Functional capacity 
Balance 

  

  

 

QoL  

 

 

 

 

 

 Slide from Dalgas, RIMS 2014 

MS patients vs. healthy controls 

Dalgas et al. Mult. Scler.14(35);35-53:2008  

Red arrow = Impaired in MS patients 
  

Motl & Pillutti, Nat Rev Neurol; Sep;8(9):487-97.2012  

ICF level 

Body Functions 

Activity  

Participation 



One of the first questions to ask is…. 

What are you currently doing to manage your 
health? 
 
What exercise do you currently undertake? 
 
Is there anything that is putting  you off exercising?  
 
Lets see how I can help  as exercise has proven to 
be beneficial.  
  



Exercise Research:  
Bench to Bedside   

Neuroplasticity 

Neural health  

Immunology  

Muscle   

and  

neural physiology 

Factors impacting 

on exercise 

capability 

Evaluation of 

effectiveness  

Collaboration between basic scientists, clinical trialists  and clinicians  
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Tallner et al. Mult Scler, 2011 

Safety of Exercise  



Resistance Exercise: 2-3/week at moderate intensity (60-80% 1RM, 
10 – 15 repetitions, 1-3 sets), minimum 8 weeks  
 

Aerobic Exercise: 2-3/week at moderate intensity (60-80% max HR), 
30 minutes, minimum 4 weeks  



MS patients vs.  
healthy controls 

Muscle strength 
Muscle mass 
Muscle activation 
Aerobic capacity (VO2-max) 
CVD risk 
Depression 
Fatigue 

 

 

 

 

 

 

 

Daily activity level 
Functional capacity 
Balance 

  

  

 

QoL  

 

 

 

 

 

 Slide from Dalgas, RIMS 2014 

Effects of Exercise therapy 

Dalgas et al. Mult. Scler.14(35);35-53:2008  

Red arrow = Impaired in MS patients 
Green arrow = Improved after exercise in MS patients 

  
Motl & Pillutti, Nat Rev Neurol; Sep;8(9):487-97.2012  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

 
 



Slide from Tania Burge / BrAMS / October 2014 



Slide from Tania Burge / BrAMS / October 2014 







Impact of Physical Activity  
on Brain Health and the Immune System 

 

• Neuroprotective, 

• Neuroregenerative   

• Neuroplasticity  
 

 enhancement of neurotrophic factors 

 enhance stress resistance 

      influences balance  of pro/anti-inflammatory response 
 

(Gold et al 2003; Heesen et al 2003; White et al 2006;  White and Castellano 2008; Golzari et al. 2010)  



…..what about balance interventions?  

• 75% report balance problems, even in the very early stages                                                       
(Martin 2006)   
 

• Balance characteristics  
– ↑ sway in quiet stance 
– delayed anticipatory & automatic postural adjustments 
– ↓ ability to move towards the limits of stability  

       (Cattaneo 2009, Huisinga 2012) 
 

 
• More impairment in progressive forms of MS  

(Soyeur 2006) 
• Associated with increased risk of falls    

(Gunn et al 2013, Cattaneo et al)  

 



Balance  



Assessment 1: 

At baseline  

Pilates (n= 34 ) 
 
 
 

 

Community / Outpatients screened and 

recruited  (n = 100) 

Blinded Allocation 

Standard Exercise (n= 33) 

 

 30 minute face to face intervention for 12 weeks 
15 minute home ex programme   

 

Assessment 3:  

At 16 weeks  

Assessment 2:  

At 12 weeks   

Contract Relax Placebo (n= 33 ) 
 

 

 

 

 

 Independently continue with 15 minute home ex programme 
(recorded)    

 

Pilates versus standardised exercise versus control ; a 

blinded randomised multi-centre controlled trial  

 

Freeman 2012, Fox  2013 



Pilates    Versus    Relaxation Control    versus    Standard Exercise   

Balance and mobility improved with both exercise interventions (but not control) 
Standardised exercises produced a larger magnitude of change, affected a broader  
range of measures, with a longer lasting effect 

       Fox 2013 



Dual Tasks 

Slower velocity  
Increased double stance 
Increased effort  / concentration 
Increased risk of falls  

Clinical implications:  
• Assess under different conditions  
• Dual task activities need practice 
• Specificity of balance & gait training  



Wii / exergaming  
Theoretical basis:  
• Frequent, repetitive, varied movement essential for 

plasticity   
• Ongoing feedback and progression of activities to ensure 

they are challenging   
 
Typically:- 
• 3-5 sessions/week  
• 30 minute sessions  
• Supervised / Not supervised 
• Balance activities progressed  
• Patient choice of games incorporated 
• Telephone support / monitoring provided in some studies  

(eg Prosperini 2013) 

 



Results of Wii studies suggest …. 
• Standing balance (static and dynamic) improved   

– clinical  (Berg, TUG, 4Sq Step Test, Gait variability, Timed balance tests) 
– lab based measures  (force platform – reduced sway) 

 
• Results compare to conventional balance training  (but are not better)  

 
• Increasing the training stimulus by playing on an unstable surface 

further enhances improvements with dual task conditions  
(Dettmer 2014) 

 
• Adherence is very good in short term; although wanes over time  

 
• Safety good (no incidents while training in any study) – some adverse 

events related to knee pain / hip pain similar to healthy literature    
(Prosperini 2013; Plow 2011) 

• May reduce falls  
 

 



 
Another key question to ask is…. 

Do you ever fall? 
 

 
• more than 50% fall within a 6 month period   

 
• 30-45% prone to recurrent falls  

 
• a progressive disease course is associated with a twofold 

increased odds of falling  
 

• twofold increased risk of fall-related injuries compared to 
healthy individuals 
 

• and a fear of falling which can lead to a loss of confidence 
and restriction in activity levels 

 
(Nilsagard 2009, 2014; Gunn et al 2013, 2014) 

 



 
 
 Laboratory studies  

Falls  

Postural control &   balance   
 

 (Casadio 2008, Cattaneo 2009, 
Cameron 2010 , Van Emmerik 2010, 
Porosinska 2010, Prosperini et al 
2013 )   

Outcome     
 measurement 

(Cattaneo 2006, 2007; Nilsagard 2009; 

Lord  2010)    

Clinical studies  
  

• Establishing extent of 
problem 
 

• Predicting those at risk 
 

• Exploring patient perceptions  
    (Nilsagard 2009, 2014;  Martin 2006. 

Matsuda et al 2012; Gunn et al 2013, 
2014)   



 
 
 

                 Falls  
• Impaired balance 

especially during 
transitions  

  
• Alteration of two sensory  
     inputs sharply impacts  
      on balance scores 

 

• Delayed motor 
responses  
 

• Use of a walking aid  
     (transition from not 
      using a walking aid to      
      using one) 
 

Gunn 2013, 2014; Nilsagaard 2009, 2014, Gianni 
et al 2014; Matsuda et al 201   



Natural History of MS 
 

Relapsing Preclinical Progressive 

Relapses and impairment 

MRI Total T2 lesion area 

Time  

MRI activity 

Early / diagnosis  Relapse remitting   Progressive    



Postural 
management  

 
Multi-disciplinary 

team working  

Pope 1991, 1997, 
2006; Dolan 2014 



Baker 2007; Hendrie  2013 



Postural management is 
needed to prevent 
people becoming 
unseatable   





Clinician 
Rated 

Measures 

10 Metre Timed Walk Single Leg Stance 

Lateral Reach  Forward Reach  Timed up and go   



Self report measures  

MS – 12 Walking Scale  



Databases of outcome measures   

http://www.rehabmeasures.org
/default.aspx 
 

http://www.neuropt.org/profession
al-resources/neurology-section-
outcome-measures-
recommendations 
 

MS–Edge Outcome measures 
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Impact of MS on Walking:  
 

• At 15 years 50% require a walking aid +/- wheelchair 
(Runmarker & Andersen 1993) 

 

• By 30 years this has increased to 83%   
                                                      (Weinshenker 1989)  
 

• In progressive MS, 50% require a walking aid within 5 
years  

   (Weinshenker et al 1989) 

 

• People with MS rate walking  as the most important 
function  

(Heesen 2007)   

 



 

Kiesseir 2012, 
Learmonth 2013 



Association between walking tests  

12 centers in 9 different EU countries and 1 US, N=189+22 
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Gijbels, Dalgas, Feys & RIMS Group (2012) MSJ 



Prediction of walking performance  
based on walking capacity tests 

 

6MWT is the best predictor  for habitual walking 
performance ….(but 2MTW comes a close second) 
 

Gijbels, Feys et al (2010) MSJ 





ICF 

Impairments 

Grip Strength 

Sensory – monofilaments   

Activities 

Nine Hole Peg Test  

Participations 

Paucity of measures 
evaluated for use in MS  
 
Few easily applicable  to 
clinical practice  
 
Lack of measures to 
assess: - 
• Motor control 

(selectivity, timing, 
quality)  

• Active ROM 
• Endurance  



In summary:  
Considerations for Physiotherapy Practice 

• Early intervention is beneficial. Timely referral requires 
good communication with MS nurses and Neurologists  
 

• Evidence shows that physiotherapy interventions can be 
beneficial throughout the disease course.   
 

• The principles of frequency, intensity, specificity and 
progression is required to optimise outcome, regardless of 
physiotherapy intervention.  

 

• Evaluating effectiveness is essential  using 
psychometrically sound measures that detect change    

 



Thank you for listening 
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