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How to Ask Questions  
During the Webinar:  
• Chat Feature – Type in your questions using 

the chat box on the lower left hand side of your 
screen. 
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Objectives 
• Identify the causes and effects of cognitive 

challenges and understand how they are impacted 
by multiple sclerosis 

• Recognize how physical activity affects cognition  
• Implement exercises that address cognitive 

symptoms and improve overall brain health 
• Connect research related to exercise and cognition 

with practical, “real life” applications 
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Common Cognitive Challenges 
• What it is…..(www.nationalmssociety.org) 

• Impaired “processing speed” 
• Impaired “working memory” 
• Impaired “learning and memory” 
• Impaired “executive function” 
• Impaired “visual/spacial processing” 

• What it is not….. 
• Forgetfulness 

 
• What are your challenges? 

www.cortjohnson.org 



Paced Auditory Serial 
Addition Test – An Example 

www.figshare.com 





Brain Areas Associated with 
Cognitive Problems in MS 
• Thalamus 
• Hippocampus 
• Pre-frontal/frontal cortex 
• Connectivity 

www.webspace.ship.edu 



Challenges of Poor 
Cognition in Life 
• Employment 
• ADLs 
• Walking 
• Driving 
• Communication 
• Others you may have? 

www.pinterest.com 



Cognitive Remediation? 

• Treatment Strategies 
• Medications 
• Cognitive Rehabilitation: 

Occupational Therapy or 
Speech/Language Pathologist 

• Physical therapy….. 

•Exercise!! www.neuropsychdoc.com 



Many Benefits of Exercise in MS 



An Initial Proposal! 



White, L. J. and Castellano, V. Exercise and Brain Health – Implications for 
Multiple Sclerosis Part 1 – Neuronal Growth Factors. 2008 Sports Med: 38 (2); 91-
100. 



Neuro….. What? 
• Neuroprotection 

 
• Neuroregeneration 

 
• Neurogenesis 

 
• Neuroplasticity 

 
www.fitnessmash.com 



Exercise and Brain Health 

comments.bmartin.cc- 



Example Study in Aging 

• Who: 124 previously sedentary 
adults, 60-75 yrs old 

• What: Randomly assigned to 6 
months of either aerobic (walking) 
or non-aerobic 
(stretching/strengthening) exercise 

• Cognitive tasks: 
• Task switching – RT difference 

when performing same task or 
switching between tasks 

• Fitness: 5.1% increase in walking; 
2.8% decrease in 
stretching/strengthening 

 

Kramer et al. (1999). Aging, fitness, and 
neurocognitive function. Nature, 400, 418-419. 



Very Robust Effect 

Colcombe & Kramer (2003). Fitness effects on the cognitive function of older adults: 
A meta-analytic study. Psychol Sci, 14, 125-130. 



How does this occur? 

• Slowing of brain 
tissue loss/ 
neurogenesis 
 

• New cell growth 
• Brained-derived 

neurotrophic 
factors (BDNF) 

 
Colcombe et al. (2003). Aerobic fitness reduces 
brain tissue loss in aging humans. J Gerontol A 

Biol Sci Med Sci, 58, 176-180. 



How in the World Does this 
Work? 

Cotman & Berchtold  (2002). Exercise: A behavioral intervention to enhance brain health and plasticity. 
Trends Neurosci, 25, 295-301. 



What? How? Wow! 
• Protein (FNDC5) is 

produced by muscle 
contraction (PGC-1α 
regulatory molecule) 
and released into the 
blood. 

• FNDC5 increased 
expression of BDNF 
in hippocampus. 

• FNDC5 delivered via a 
virus in bloodstream 
increases BDNF, w/o 
exercise. 
 

Wrann et al. (in press). Exercise induces hippocampal BDNF through a PGC-1a/FNDC5 
pathway. Cell Metabolism. 





What is Known about Exercise 
and MS 

• Step 1: Exercise 
and Fitness 
Associated with 
Better Cognition 

• Step 2: Fitness 
Associated with 
Better Brain Health 
 

LETS GET MOVING! 



 
 
 
Does 
Fitness/Physical 
Activity improve 
CPS in MS? 





Fitness/Physical Activity and 
Brain Health 



Exercise and Cognition 



Very Exciting Case Study….. 

Aerobic 
Exercise 

Hippocampus 
Volume 

Memory 
in  

People 
with  
MS!! 



Research 
(Rob – Researcher) 

  

  “Real 
Life” 

(Mandy – Physical Therapist) 

YOU www.dailyfit.ru 

www.movieweb.com 



Exercising your  
body exercises  

your mind! 

 
 
 
    

               Why?       How? 



Components of an 
Exercise Program 
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Guidelines 
• FITT Principle  

•  Frequency 
• How often should you exercise? 

•  Intensity 
• How hard should you exercise? 

• Time/Duration 
• How long should you exercise? 

• Type/Specificity 
• What type of exercise is most  
   appropriate?  
Functional/“Real Life” Application 

 



Flexibility Exercise  

Research 
• Yoga 20 minutes may 

be helpful, but not as 
much as walking 

• Yoga has minimal effect 
cognition, but seems to 
improve fatigue 

• Yoga may influence 
attention performance 
 
 

Real Life 
• Frequency 

• Daily  
• Intensity 

• 2-3 repetitions 
• Time/Duration 

• Hold each repetition 
20-60 seconds 



Research 
(Rob – Researcher) 

  

  “Real 
Life” 

(Mandy – Physical Therapist) 

YOU www.dailyfit.ru 

www.movieweb.com 



Flexibility Exercise Ideas 
• www.nationalmssociety 

• Stretching for people 
with MS manual 

• Stretching with a 
partner manual 

• www.nchpad.org 
• Videos/online images 

• www.mstrust.org.uk 
• Videos/online images 
 

• Online yoga videos 
• Consult PT for specific 

needs 
• Your idea? 

www.cartoonstock.com 

http://www.nationalmssociety/
http://www.nchpad.org/
http://www.mstrust.uk/


Strength Training Exercise  

Research 
• 1-2x/week high intensity free 

weights and machine 
weightlifting improved 
cognition in elderly women 

• 2 year MRI follow up same 
ladies indicated less brain 
atrophy in resistance 
training group 

• No known research 
supporting resistance 
training to treat cognition for 
people with MS 

Real Life 
• 2-3 sessions/week 
• 1-3 sets, 8-15 repetitions 
• 1 session or multiple smaller 

sessions/day to minimize 
fatigue 

• Alternate arms/legs 
• Rest 1-5 minutes as needed 

between sets 
• Exercise for function 



Research 
(Rob – Researcher) 

  

  “Real 
Life” 

(Mandy – Physical Therapist) 

YOU www.dailyfit.ru 

www.movieweb.com 



Strength Training Ideas 

www.bodybuilding-
wizard.com 

www.themusclediary.com 

www.thoroughlyreviewed.com 
 

www.build-muscle-
101.com 

http://www.thoroughlyreviewed.com/


BALANCE: 
 
The Sixth 

Sense 



Balance Exercise  
Research 
• Personalized balance 

program demonstrates 
greater improvement than 
traditional for people with MS 

• Vestibular exercises improve 
walking, standing balance, 
and reduce fatigue 

• No research in people with 
MS on the effect of balance 
training on improving 
cognition 

• Balance function is 
associated with cognition  

Real Life 
• HIGHLY Individualized 

• Depends on 
systems of balance 
most involved 

 



Complexity of Balance: 
• Standing 

• Still/Statically – Concentration – No distractions 
• Multi-tasking 

• Walking 
• Concentration – No distractions 
• Multi-tasking 

• Influence on Falls 
• Others? 

 

www.robinsnestky.com 



Dual Task/Multi Task 
Standing/Walking Research 
Standing Research 
• Increased sway during 

dual task present in 
early disease and/or 
clinically isolated 
syndrome 

• Increased sway during 
standing dual task 
noted with increased 
disability 

• RRMS/SPMS decline in 
cognitive performance 
during dual task 
standing – less reserve 

Walking Research 
• Compromised in early 

disease and/or clinically 
isolated syndrome 

• Slower walking and 
changes to walking 
biomechanics noted 

• Dual task walking ability 
worsens with increased 
disability 

• Dual task walking ability 
decline closely associated 
with worsening fatigue 

 
 



Fall Risk Considerations 
• Falls NOT occurring when concentrating on 

balance 
• Common fall situations: 

• Dark/dim light 
• Uneven surface 
• Quick turns/changes of direction 
• Walking and talking 

• Yours? 

www.nursetogether.com 



Research 
(Rob – Researcher) 

  

  “Real 
Life” 

(Mandy – Physical Therapist) 

YOU www.dailyfit.ru 

www.movieweb.com 



Balance Exercise Ideas 
• Identify and explain to PT situations when 

balance is compromised or falls have occurred 
• Dual Task Training Ideas: (while performing 

appropriate balance task) 
• Counting 
• Reading  
• Doing a crossword or jigsaw puzzle 
• Turning head 
• Your ideas? 

FUNCTIONAL APPLICATION!! 



Balance Exercise Ideas 

www.exerciseforbalance.com 
 

www.functionalaginginstitute.com 

www.dizziness-and-balance.com 

http://www.exerciseforbalance.com/


Cardiopulmonary/Aerobic 
Exercise  

Research 
• Aerobic exercise may 

improve cognition in 8-10 
weeks among progressive 
MS 

• Increased brain volume in 
motor and cognitive areas, 
as per MRI, with aerobic 
exercise  

Real Life 
• Frequency 

• 3-4 sessions/week (minimal) 
• Intensity 

• Percentage of (MHR) Maximum 
Heart Rate 
• MHR=220-age 
• 60-85% of Maximum Heart 

Rate 
• Rate of Perceived Exertion  

• 1-2/10 Warm Up/Cool Down 
• 3-5/10 Exercise Zone 

• Duration 
• 20-30 minutes; 2 10-15 minute 

sessions 
 



Rate of 
Perceived 
Exertion 

•  0 - Nothing 
•  1 - Very, Very Light 
•  2 - Very Light 
•  3 - Moderate 
•  4 - Somewhat Hard 
•  5 - Hard 
•  6 
•  7 - Very Hard 
•  8 
•  9 - Very, Very Hard 
•10 - Maximal 



Research 
(Rob – Researcher) 

  

  “Real 
Life” 

(Mandy – Physical Therapist) 

YOU www.dailyfit.ru 

www.movieweb.com 



Aerobic Training Ideas 

www.Walmart.com 
www.nustep.com 

www.amazon.com 





The Quest Has Just Begun! 



Questions that remain….. 
• What type of exercise is ideal to encourage 

positive changes in the brain and cognition? 
• How much exercise is enough for lasting 

change? Duration? Frequency? 
• When is the ideal time to intervene with 

exercise to help with cognition? 
• Individual disease….individual 

challenges…..individualized exercise program? 
 



Final Thoughts….. 

 
• Aerobic exercise is associated with 

improved brain health and cognition in 
people with multiple sclerosis 

• You can exercise to improve brain health 
• Stay tuned! 

 



Thank You! 
Questions? 
Comments? 

 
 
 

 
 

 



Can Do MS Resources 

Find these resources at www.MSCanDo.org. 

http://www.mscando.org/can-do-ms-community/enews-archive/
http://www.mscando.org/living-with-multiple-sclerosis/ask-the-can-do-team/
http://www.mscando.org/living-with-multiple-sclerosis/can-do-library/


     National MS Society Resources  
 
 
 
 
 
 
 
 
 
NationalMSSociety.org/brochures        NationalMSSociety.org/videos 
 





Navigating Career Change: 
Working with MS is Possible! 

Part One of our Four-Part Employment Series 

February 9, 2016 
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