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1. FRAMEWORK
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How Do We Evaluate the Can We Evaluate the Questions?
Questions? How Well?
Disease Modification* Symptom Management Research Design Sample Characteristics
* Progression of disability ¢ Functioning ¢ Cross-sectional « Disability status
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This is NOT a New Idea!

PHYSICAL Exercise and disease progression in ——
multiple sclerosis: can exercise slow down i
ACTIVITY the progression of multiple sclerosis? e,

AND Ulrik Dalgas and Egon Stenager —
Abstract: It has been suggested that exercise (or physical activity) might have the potential
MULTIPLE oo s ity s ey s e e
process in MS patients. The objective of this terature review was fo identiythe taraturc.
linking physical exercise [or activity) and MS disease progression. A systematic literature

SCLE ROSIS s b e s e
iy, FEve SPORTSbes and 5 Web of o e

10 the problem have been applied including (1) longitudinal exercise studies evaluating

sl s bl the efects on clinical outcome measures, (2) cross-sectional studies evaluating th
he 4 ey Livease relatianship between fitness status and MR findings, (3] cross-sectional and longitudinal
udi actity and

rate and, finally, 4] longitudinal exercise studics applying the experimental autoimmune
encephalomyelitis [EAE] animal model of MS. Data from intervention studies evaluating
disease progression by clinical measures (1] do not support a disease-modifying effect of
exercise; however, MRI data 2), patient-reported data (3) and data from the EAE model (4]
indicale a possible disease-modiying effect of exercise, bul the strength of the evidence
limits definite conclusions. It was concluded that some evidence supports the possitilty of a
discase-modifying potential of exercise lor physical activtylin MS patients, but future studies
using better methodologies are needed to confirm thi

2. EVIDENCE -- THE CASE FOR
DISEASE MODIFICATION!

Jock Murray, MD
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Favorable effect of exercise training
MetaAnalysis

Motl et al, J Neurol Sci, 2012.
illinois.edu ! ’ stz s Snook & Motl, NNR, 2009.

effect of DMTs

Relapse -- Systematic Review and
. . . . . 1
.
Quantification Neuroimaging: T2 Lesion Volume
Number and rate of relapses, adverse events. and dropout reported per study.
e e =
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Neuroimaging: ROIs Neuroimaging: ROIs

Objectively Measured Physical Activity Is Associated with
Brain Volumetric Measurements in Multiple Sclerosis

Cardiorespiratory fitness and its association with thalamic, hippocampal, () cas
and basal ganglia volumes in multiple sclerosis

lizabeth A. Hubbard, Robert W. Motl' Lara A. Pilute,!
Nathan C. Wetter;? and Bradley P. Sutton®

Robert W. Motl**, Lara A. Pilutti?, Elizabeth A. Hubbard?, Nathan C. Wetter®, Jacob J. SosnofF, Bradley P. Sutton® Bocngmerog

wom
Ot o e ey of B - 1 B ———
TasLE 2: Correlations between levels of physical activity and scaled composite volumes of normalized brain volume measures in 39 persons
AxTicie inro AwsTracT with MS.
eanea 3 T Model 1 Model 2 Model 3
Mvps ghtphysical Sedentary o p,  Lightphysical Sedentary | i p, - |Light physical Sedentary
o (minfday) A€V behavior (Lo activity  behavior | L | activity  behavior
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B NGMV (mm’) 304 215 —099 297 167 ~156 370° 219 059
P ity pri arp<on NWMY (mm’) 418" 2% 124 359" 126 —029 | 433 171 281
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7= 3.5 9} mhen onlin for s desly nd oo MS Hippocampus (mm’) 325" 140 —.046 284 065 —151 499 018 164
strucuures that are involved in motor and cognitive functions in M. ———— ‘Thalamus (mm®) 404" 163 078 352% 065 —.058 380" 024 228
O oo snesy. Caudate (mm’) a18* 267 -065 405" 227 -123 539" 198 099
Putamen (mm’) NN 28 015 303 144 —072 | 369" 168 125
Pallidum (mm*) 4547 198 162 407** 074 .027 498" 145 253
Note: Model 1= Pearson product-moment correlations (r); Model 2 = partial Pearson product-moment correfalions (7r), controlling for days of valid

accelerometer data and accelerometer wear time; Model 3 = partial Pearson product-moment correlations (pr), controlling for sex, age, clinical course of
MS, and EDSS; **correlation is significant at the 0.01 level (2-tailed); *correlation s significant at the 0.05 level (2-tailed); MS = multiple sclerosis; MVPA =

illinois.cdu moderate-to-vigorous physical activity; NGMV = normalized gray matter volume; NWMYV = normalized white matter volume.

How Could Exercise Influence Preclinical Research: Exercise and
the Brain in MS? Animal Models

== A
Effects of exercise in experimental autoimmune encephalomyelitis W 30 - EfE
(an animal model of multiple sclerosis) » 40 0~ EAE + amrcise.
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Wrann etal., Cell Metab, 2013.
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3. EVIDENCE -- THE CASE FOR R
SYMPTOM MANAGEMENT! SR I

Favorable effect of
exercise training

Platta et al., Med Sci Sports Exerc, 2015.
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Other Outcomes: Cognition and

Muscle Strength Balance

tive dysfunction and multiple
developing a rationale for
considering the effiicacy of exercise
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Favorable effect of
exercise training

illinois.edu Platta et al., Med Sci Sports Exerc, 2015. illinois.edu
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Symptomatic Fatigue Exercise vs. Other Approaches
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Quality of Life

Effect of exercise training on quality of life in multiple
sclerosis: a meta-analysis

RW Motl and JL Gosney

Using meta-analytic procedures, this study examined the overall effect of exercise training interven-
tions on quality of life (QOL) among individuals with multiple sclerosis (MS). We searched MEDLINE,
PSYCHINFO and CURRENT CONTENTS PLUS for the period of 1960 to November 2006 using the key
words exercise, physical activity and physical fitness in conjunction with QOL and MS. We further
conducted a manual search of bibliographies of the retrieved papers as well as literature reviews and
contacted study authors about additional studies. Twenty-five journal articles were located and
reviewed, and only 13 provided enough data to compute effect sizes expressed as Cohen'’s d. One
hundred and nine effect sizes were retrieved from the 13 studies with 484 MS participants and
yielded a weighted mean effect size of g = 0.23 (95% Cl = 0.15, 0.31). There were larger effects

individuals with
MS. Muliple Sclerosis 2008; 14: 129-135. http?

large change

Motl & Gosney, Mult Scler, 2008.
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Other Outcomes

Effects of Exercise Training on Fitness, Mobility, @cmm
Fatigue, and Health-Related Quality of Life Among
Adults With Multiple Sclerosis: A Systematic Review
to Inform Guideline Development

Amy E. Latimer-Cheung, PhD,” Lara A. Pilutti, PhD," Audrey L. Hicks, PhD,"
Kathleen A. Martin Ginis, PhD,” Alyssa M. Fenuta, HBSc,” K. Ann MacKibbon, PhD,”
Robert W. Motl, PhD®

From the *School of Kinesiology and Health tudies, Queen's Universey, Kingston, Ontari; *Deportment of Kinesiology, McMaster Uniersity,
Hamittn, Ontario, Conade: and ir  University of Ilinois ot . Urbana, IL.

Abstract
Objective To condict 3 sytemtic review of evidence suraunding the effcts of exrcise tsining on physical iness, moliley, e, and
healthrlaied quality o e in adults wih muldple sclrosis (M),

Data Sources: 1980102011 (wk 12 E. 194710 52011
PeyINFO, 1967 to March (wk 4) 2011; CINAHL sl nclusive: SPORTDIscus al -inclsive: Cochrane Litrary allinclsive and Physitherapy
Evidence Daabise slkinclusie.

Study Selocton: x e

Data Eraction: One research asistan extacted data and ried sty quality. A second research asistan verified the exraction and sty

Data Synthests: From the 4362 stodics Keruifid, 54 stucies were inclded in the eview: Tho extactoddata were aralyzed wsinga descripive
apprach. There 2 imes po a muscular
srengh, The evidence was mot consisent reganing the effct of exercse training o otber cutcomes,

Conclusions: Among proving

apaciy and. st Excrcise fatigue qualty of lfe.
Archives of Physical Medicine and Rebalilation 201394150028
© 2013 by the American Congressof Rehalilston Medicine
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Summarizing and Linking the
Pieces Together

Physical activity behaviour
« Exercise training

» Lifestyle behaviour

i { i ] }

ICF model of MS.
S pathogenesis Body structures (CNS) Body functions Participation
= Inflammation = Axonal damage | = Mental: fatigue, = Quality of life
= Neurodegeneration or loss depression, cognition Activities of dally Iiving.
« Neuronal loss. = Cardiovascular: = Recreation, leisure:
aerobic power and work
gait, muscle strength
= Sensory: balance

Figute 1 | Interactiorks.het
of MS pathogenesis, includ|
Exercise could have benefid Modification ses, from influences on cellular p
inflammation, to improved unity. Abbreviations: ICF, Interna
Functioning, Disability and Health; MS, multiple sclerosis.

Management

Motl & Pilutti, Nat Rev Neurol, 2013.
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4. PARTICIPATION RATES
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Overall Physical Activity

Physical activity and multiple sclerosis: a meta-analysis

Robert W Motl*, Edward McAuley and Erin M Snook
Department of Kinesiology, University of Illinois at Urbana-Champaign, Urbana, IL, USA

Using meta-analytic procedures, this study involved a quantitative synthesis of the difference in physical activity among individuals with
multiple sclerosis (MS) compared with nondiseased and diseased populations and then examined factors (i.e. moderators) that explain
variation in the overall difference in physical activity. We searched MEDLINE, PsycINFO and Current Contents Plus using the key words
physical activity, exercise and physical fitness in conjunction with multiple sclerosis; conducted a manual search of bibliographies of the
retrieved papers; and contacted study authors about additional studies. Overall, 53 effects were retrieved from 13 studies with 2360 MS
participants and yielded a weighted mean effect size (ES) of —0.60 (95% Cl = —0.44, —0.77). The weighted mean ES was heterogenous,
Q=1164.11, df =52, P <0.0001. There were larger effects with objective versus self-report measures of physical activity, nondiseased
versus diseased populations and primary progressive versus relapsing-remitting MS. The cumulative evidence suggests that individuals
with MS are less physically active than nondiseased, but not diseased, populations.

Multiple Sclerosis (2005) 11, 459463

The general population is physically inactive (60%)!

illinois.edu

Moderate-to-Vigorous Physical Activity

Objectively Quantified Physical Activity in Persons ®c,mm
With Multiple Sclerosis

Rachel E. Klaren, BS, Robert W. Motl, PhD, Deirdre Dlugonski, PhD, Brian M. Sandroff, MS,
Lara A. Pilutti, PhD

From the of Ki and ity Health, University of Iilinois at Urbana-Champaign, Urbana, IL.
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Fig1  Minutes of MVPA hetween groups as a function of sociodemographic and clinical characteristics among persons with MS. Abbreviations:
PMS, progressive multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis. *Significance of P<.05.
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Canadian Guidelines: Process

1. Systematic review as evidence
base for guidelines
2. Consensus meeting of panel and

unanimous agreement

3. Stakeholder involvement UnlverS]_tY %@ g

(exercise professionals,

¥hys1c1ans, service providers)
or rating consistency between

evidence and guidelines

4. Ad‘;lltl\l/?;?ll\lfeedl;aﬁk flr(])lm adults
it =112 t]
5. PRESCRIPTIVE GUIDELINES e h T (e i
others (N=28)
5. AGREE II evaluation 1 of Evidence-Informed Physical Activity (@) cuss
Guidelines for Adults With Multiple Sclerosis

Amy E. Latimer-Cheung, PhD,” Kathleen A. Martin Ginis, PhD, Audrey L. Hicks, PhD,”
Robert W. Motl, PhD, Lara A. Pilutti, PhD,* Mary Duggan, Garry Wheeler, PhD,®
Ravin Persad, BASC, Karen M. Smith, MD%"
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Canadian Guidelines: Product

Howoften?  Two times per week Two times per week

o Aecbicad it e
= Rest your musdles for at least one day between strength training sessions

Howmuch?  Gradualy increaseyouracttty  Repatitions arsthe number of e you it
so that you are doing atleast 30 and !werawa
9 Tyto
each workout session. TR p e

Gradually work up to doing 2 sets of 1015
repetitions of

Howhard?  These a Pick cable pulers,
performed at  mederateitensity.  bands, otc) heavy ahoudh mat
e ey G Darahy. but afely i 1015 ropetitions of

activity is usually a5 o 6 on ascale  the last set.
causes your heart rata to Be sure to rest for 1.2 minutes between each
goup. setand exercise.
As a general re if you're doing
‘moderate-intensity activty you can
talk, but not sing a song, during

the activity.
.
TR — 6. LOOKING AHEAD: NEXT
Aerobic activities Strength training activities for the upper and
* Upper Body Exercises: o
am cycling * Weight machines
» Lower Body Exercises: » Free weights
walking, leg cycling + Cable pulleys
« Combined Upperand Lower
body exerases: ellrpﬁca] rainer -
types of exercise that may bring benefits. ﬂ
bands

Sk el
Aquatic exercise

illinois.edu « Calisthenics illinois.edu

Direct Comparison with Dru . e
Comparative effecgeness of exercise and drug g MeChanIStlc ResearCh

interventions on mortality outcomes:
metaepidemiological study

OPEN ACCESS The potential role of exercise

Huseyin Naci researcher’ fellow*, John P A loannids director* i 1
o i St Functional benefits Brain health immunomodulati
Sctatof o, Sariors, A Ush
Neuroprotection Anti-inflammatory
‘The findings of our review suggest that exercise and many drug Cardiovascular fiiness +  MNeuroregenesation [¢———|  Enhances
< 5 < L A Muscle funclion Neurogenesis Neuroprotective
interventions are often pf)tel}lmlly sufular in terms of d.EIr Mabiliy Neucoplasicily iy
mortality benefits; exercise interventions should therefore be Balance - <
considered as a viable alternative to, or alongside, drug therapy. g"ag:::ss"l:fmm v Reduces
: T . Attenuate Neurodegenaraive
Given the scarcity of financial resources to fund future trials of Moo | isabiity + 1 envionment
ice i : : : Reduces L st EEE—
exercise interventions, one. option wnu]‘d be to require such Seconoary Sssss
evidence from pharmaceutical companies that are under Fatigue
increasing pressure to perform active-comparator trials for ‘F“’I’I"‘*?‘c”
. all is
market entry.” * For example, regulators should consider o = . ;
gt < = = ig. 1. 1 model highlighting the hypothetical ef 1 e health, mobility and modulating dise
requiring pharmaceutical sponsors of new drugs to include mlfmme \ coreephat modl g .ol etical effects of exercise in improving health, mobility and modulating disease activity in
exercise interventions as an active comparator arm in drug trials.
In cases where drug options provide only modest benefit, . B
: 8 op 4 y Y ) 5 1 White & Castellano, Sports Med, 2008.
patients deserve to understand the relative impact that physical
illinois.edu activity might have on their condition. illinois.edu
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Project VIEWS: Views and Ideas on
Exercise among people with MS

Excluded (n=a)
—| Qualifies,

NMSS, IL 0017

Project COMPLETe: Coordinate
Multiple Sclerosis Exercise Toolkit

Objectives Methods

1. Develop a conceptual * Qualitative research
model - Patients — VIEWS

2. Develop a tool kit - Providers — Stage 2

3. Evaluate the efficacy of ~ Model - Stage 3

the toolkit — Tool kit — Stage 4
* RCT
— Tool kit efficacy — Stage 5
T NMSS, Health Care Delivery and

Policy Research mechanisms

Sit Less, Move More!

The Health and Wellness Initiative

» 1t meeting, October,

2014
» 2nd meeting, October
. 2015
* Makeover from
National programs through
Multiple Sclerosis geseanch
Society

I
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Thank you and questions

robmotl@illinois.edu
(217) 265-0886

Website: www.enrl.net
Email: exerci: lak il.com
Phone: 888 796-7966
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