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Outline and Objectives 
 Summary of effects of exercise 

 Brain Health- Neuroprotective and role of Cytokines  

 Relapse rate and exercise 

 Efficacy of exercise in improving cognitive dysfunction 

 Types of exercise and what works best 

 Where to go from here 
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Exciting and Dynamic Times 
What do we 

know about the 
effects of 
exercise?? 



Impairment Level 
 Muscle Strength 

-Giesser et al 2015 

-Protocols have included 
progressive resistance 
training, aerobic exercise, 
combining the above 

-Latimer-Cheung et al 
2013 

More research needed to 
definatively determine 
minimal dose 

 



Resistance Training 
 2 RCT’s reported a 

significant increase in 
Functional Reach as a 
result of progressive 
resistance training 



Muscle Strength 
 Study concluded that 30-

60 minutes of moderate 
intensity aerobic training 
performed at least 2/3 
times a week improves 
physical capacity and 
that resistance training 
performed 2/3 times per 
week increases muscular 
strength 

 But…. 

Study underscored the NB 
of 2 fundamental training 
principles… 



Fatigue 
 Most common symptom, 

incidence of up to 90%. 

 Multidimensional 
symptom 

 Pilutti et al 2013- meta-
analysis 

 

 

Multi-dimensional 

 

Neuro-degenerative  

 

De-conditioning 



Mobility 
 Often used to track 

disease progression 
over time. 

 Most commonly assessed 
using performance 
measures such as 
6MWT, timed 25FTW 
and TUG. 

 + Evidence that exercise 
improves speed and 
endurance. (Latimer-Cheung et 
al 2013) 



Exercise and Brain Health 
 





Neuroprotective Effect 
 Cytokines- play a 

prominent role in the 
process of demyelination 
and axonal damage in 
MS.  

 



BDNF 

BNDF 

Neuronal 
Repair 

Plasticity 



Brain Health 
 Aerobic fitness is 

associate with gray 
matter volume and white 
matter integrity in MS. 

 Prakash et al 2009-  A 
positive association 
between 
cardiorespiratory fitness 
and regional gray matter 
volumes were reported. 

 Prophylactic 

 



Brain Health 
 Physical activity was 

significantly correlated 
with cognitive 
processing. 

 Less in learning and 
memory 



Reduction in Relapse? 
 Tallner et al 2011 

 Examined the 
relationship between 
physical activity and MS 
relapses over 2 years in 
600 MS patients. 

 Self reported 

 Most active group had 
the lowermost mean and 
standard deviation 



What does 
all this 
mean??? 

Where to 
start… 



Type of Exercise 
 Aerobic plus Resisted –

for best effect on 
Cytokines  

  Balance Specific- 
individual and needs to 
be assessed 

 Agility Bootcamp 

 Guidelines 

• Secondary weakness 
from disuse is common 
and reversible 

 

 

 



Aerobic Exercise 



Resisted Exercise 



NFTP 
 Commenced Jan 2013 

 Initially a wait list 
management initiative 
and to facilitate 
discharge planning 



MS Programme in NFTP 
 Individual 

 Assessment pre 
commencement 

 Knowledge to overcome 
barriers 

 Frequency 

 Peer Support 

 Physiotherapy/Gym 
Instructor mix 

 

 

 MS Ireland support 

 Exercise Buddy 

 Categorisation 

 Progression of exercises 

 Outcome Measures 

 Relapse rate 



Summary and Key Suggestions 
 Extensive and consistent data supporting the beneficial 

effects of exercise training on muscular strength and 
aerobic capacity. 

 May have the potential to slow down disease process 

 Some evidence on the Neuro-protective effects of exercise. 

 Combined aerobic and resisted training is best 

 Physiotherapy assessment for tailored programme 

 Need to address at initial diagnosis – “Use it or loose it” 

 Can be perfomed anywhere! 

 MS Ireland support 




