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Exercising 60
minutes a day,
either all at once
or 20 minutes
3 times a day,

N\ | is beneficial to
| your health

FADAM.
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Frequency of Symptoms in ALS Patients
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Forshew and Bromberg, 2003
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3} (Strengthens stronger
muscles)

o 7|F F=t (Elevates mood)
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A2 7|sX™E Mot E3HA| L. Drory,2001

RCT (n=25) - slower decline ALSFRS, Ashworth
at 3 mos, trend at 6 mos

SSAHA +YAT ol

Transgenic SOD1 mice treadmill 10 wks vs no

exercise - prolonged survival  Kirkinezos,
2003



BRAIM REEEARCH 1313 (2010) 132-201

available at www.sciencedirect.com

. BRAIN
“e,? ScienceDirect RESEARCH

www.elsevier.com/locate/brainres

Research Report

Moderate exercise delays the motor performance decline in a
transgenic model of ALS

Isabel Carreras®?, Sinan Yuruker?:%4, Nurgul Aytanh"i, Lokman Hnssainh,Ji—Kyung Choi®,
Bruce G. Jenkins®, Neil W. Kowall™?, Alpaslan Dedeoglu®**

*Department of Biochemistry, Boston University School of Medicine, Boston, MA, USA

bResearch/GRECC, VA Boston Healthcare System, Boston, MA, USA

TDepartment of Histology-Embryology, Hacettepe University School of Medicine, Ankara, Turkey
“Department of Neurology, Boston University School of Medicine, Boston, MA, USA

“Department of Radiology, Massachusetts General Hospital and Harvard Medical School, Boston, MA, USA
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van Groenestijn et al. BMC Neurology 2011, 1170
http://www.biomedcentral.com/1471-2377/11/70

BMC
Neurology

STUDY PROTOCOL Open Access

Effects of aerobic exercise therapy and cognitive
behavioural therapy on functioning and quality
of life in amyotrophic lateral sclerosis: protocol
of the FACTS-2-ALS trial

Annerieke C van Groenestijn', Ingrid GL van de Port"", Carin D Schréder', Marcel WM Post', Hepke F Grupstra®,
Esther T Kruitwagen', Harmen van der Linde®, Reinout O van Viet®, Margreet GH van de Weerd',
Leonard H van den Berg' and Eline Lindeman'



FAE oM 230 chigt A+t

r rology Calculating Target Heart Rate
with the Karvonen Formula

STUDY PROTOCOL Open Access

Effects of aerobic exercise therapy and cognitive

behavioural therapy on functioning and quality » 220 -age = maximum heart rate

of life in amyotrophic lateral sclerosis: protocol « Maximum heart rate — resting heart rate = heart rate
of the FACTS-2-ALS trial reserye
e oo v e et G e s v G P e (Heartrate reserve x training%,) + resting heart rate

Leonard H van den Berg' and Eline Lindeman

e Iindividually tailored aerobic exercises on a cycle ergometer and a stepboard.
o %M_/.\_—E—% s = MHES| 50% of the HRR £ E| 75% HRR7JIX| &7} A|Z7| 12
SA 2 & 20 ol & =B At A(cycle ergometer) 15 &, EG|EE
10—.—, A HIH E (stepboard) 3 -5&



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=P1BZNakbaVKnLM&tbnid=qcuUQKRCytlSEM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.medicalexpo.com%2Fprod%2Fergo-fit%2Fbicycle-ergometers-68390-432505.html&ei=jcgWUtzVG6v1iQetjYGIAQ&bvm=bv.51156542,d.aGc&psig=AFQjCNF9IMpJr61zKSjqLq1Gw--JjK5kNg&ust=1377311179744889
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=SKf3fN-4v0XeJM&tbnid=7FdFUVAjLM7U6M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.fitnessmarket.com.au%2Fshop%2Faerobic-step-board.html&ei=fckWUqj7N6uPiAeuv4HwDA&bvm=bv.51156542,d.aGc&psig=AFQjCNEgdUyYVCSQdUlt3_EjqhP1lYSwLg&ust=1377311367514300

FA 01|*1 =30l chgh A+t

.gy Calculating Target Heart Rate
Y Open Access with the Karvonen Formula
Effects of aerobic exercise therapy and cognitive _ .
behavioural therapy on functioning and quality » 220 — ade = Maiimur hea_rt rate
of life in amyotrophic lateral sclerosis: protocol « Maximum heart rate — resting heart rate = heart rate
of the FACTS-2-ALS trial reserye

Annerieke C van

e P e e oo o v g P’ » (Heartrate reserve x training%) + resting heart rate

Leonard H van den Berg' and Eline Lindeman

e IHYRES 25 dk

o XN&Z 5F:40% of 1-RM, O 52r2 102|4 38 A|iStd 102|510 122 || =LCt
( with each exercise session consisting of 3 series of 10 repetitions each, with 1 minute of
rest between series.)
o L[IZ 63 L4E =7} 50% of 1-RM in week 6,
o 11FXH0|= 1528 o= =8{=L}

o Oz HZ7M0A 23E =2t AIZH0f CHo SEOHA =2
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o FX7 =& dedus 0|8 MY 2EY Y251
M 25 13 20|| 33| (3X a week) & 27HO| 2}A}
CH &

o ZrOo| A 2FA (Quality of life was better)

o TAE Uls HUF =4 2k (ALS functional rating score
was improved)

o LELATE E LA LEELY. (Muscle strength declined more
slowly)

\/ Dal Bello-Hass et al Neurology 2007 88.:2003-200/
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V/ Dal Bello-Hass et al Neurology 2007 88.:2003-200/7



=S4t FAl=E 88 242 (IGF-1)

E2MT 25 (02 6,12 A|Zt/&)nt 78X K| & (AAV-
IGF-1)Z H|ugk (in ALS mouse)

Prolonged survival (30-40d) and functionality with
exercise (6,12h) and also with IGF-1

Remarkable synergistic effect (5:515t A& 3 11P)with
both exercise and IGF-1 on survival (83 days!) and
functionality

S=A= HoAM 25 2112 57+ (Emerging evidence

about exercise in ALS)
Kaspar, May 2005
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Neurol Sai (2012) 33:9-15
DO 1010071007201 1089219

REVIEW ARTICLE

Exercise and amyotrophic lateral sclerosis

J. P. Lopes de Almeida - R. Silvestre -
A. C. Pinto - M. de Carvalho

o MO|M 235t AELCHE ME7t2t ot Z2 M0 § ELT
(Supervised programs are generally preferred over home-based
training, and an ALS center is the best choice since there is medical
surveillance))

o 25 SFc BHAS| &L 40| A =ZE3HOF otrt.
(Type of exercise should be adapted to the patient condition and needs
according to major symptoms and disabilities.)
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2013 May
Therapeutic exercise for people with amyotrophic lateral
sclerosis or motor neuron disease.

e 153 SIF F H 23 25 the effects of a twice-daily exercise program(15 min) of
moderate load endurance exercise versus "usual activities" in 25 people with ALS.

o UFAU M H 2= 2T the effects of thrice weekly moderate load and moderate
intensity resistance exercises compared to usual care (stretching exercises) in 27
people with ALS.

o 7|=HLO| gkil After three months, when the results of the two trials were
combined (43 participants), there was a significant mean improvement in the
Amyotrophic Lateral Sclerosis Functional Rating Scale (ALSFRS) measure of
function in favour of the exercise groups (mean difference 3.21, 95% confidence
interval 0.46 to 5.96).

e no adverse effects such as increased muscle cramping, muscle soreness or fatigue


http://www.irst.ym.edu.tw/
http://www.ncbi.nlm.nih.gov.libproxy.hanyang.ac.kr:8080/pubmed?term=Dal%20Bello-Haas%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23728653
http://www.ncbi.nlm.nih.gov.libproxy.hanyang.ac.kr:8080/pubmed?term=Dal%20Bello-Haas%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23728653
http://www.ncbi.nlm.nih.gov.libproxy.hanyang.ac.kr:8080/pubmed?term=Dal%20Bello-Haas%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23728653
http://www.ncbi.nlm.nih.gov.libproxy.hanyang.ac.kr:8080/pubmed?term=Florence%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=23728653

RESEARCH ARTICLE

L H F — Physical Activity and Amyotrophic Lateral
2 o 14 E ﬂ Sclerosis: A European Population-Based

Case-Control Study

2014 May;75(5):708-16.
Physical activity and amyotrophic lateral sclerosis: a European
population-based case-control study. et al.

e Objective: To assess whether physical activity is a risk factor for amyotrophic
lateral sclerosis (ALS).

e Results: Overall physical activity was associated with reduced odds of having ALS
(Adj OR50.65, 95% (150.48-0.89) as were work-related physical activity (Ad]
OR50.56, 95% (150.36-0.87) and organized sports (Adj OR50.49, 95% (C150.32-
0.75). An inverse correlation was observed between ALS, the duration of physical
activity (p50.0041), and the cumulative MET scores, which became significant for
the highest exposure (Adj OR50.34, 95% (CI50.21-0.54). An inverse correlation
between ALS and sport was found in women but not in men, and in subjects with
repeated traumatic events.

e Interpretation: SN &€32 FI5 B2 0] ofL|1 25|82 F= 0 L5t=
Hst=S SHX| &= 711? (Physical activity is not a risk factor for ALS and may
eventually be protective against the disease.)


http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=5TfkJGuReM4TTM&tbnid=EQ_ThUr27eJknM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.orthopedica.com.np%2Fproducts.htm&ei=B9AWUpiiBoyQiQfjvoHoCg&bvm=bv.51156542,d.aGc&psig=AFQjCNHt3oDAHqpDAF0WkowO_KBayakUxg&ust=1377313058325005
http://www.ncbi.nlm.nih.gov/pubmed?term=Pupillo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24706338

2015 A2 H

2015 Oct 17. Strictly monitored exercise programs
reduce motor deterioration in ALS: preliminary results of a
randomized controlled trial. et al

e The objective of our study was to perform a randomized controlled trial (RCT)
aimed to evaluate the effects of three strictly monitored exerciseprograms
(SMEP) compared to "usual care" (UCP) in a cohort of ALS patients.

e SMEPs included three subgroups of treatment: active exercises associated with
cycloergometer activity (1A), only active (1B) and passive (1C) exercises,
respectively. The treatment period for both groups was 6 months (T180)

e Results: At T180 and T360, SMEPs group had significantly higher ALSFRS-R score
compared to the UCP group (32.8 + 6.5 vs 287 £ 7.5, p = 0.0298; 27.5 £ 7.6 vs
23.3 7.6, p = 0.0338, respectively).

e No effects of SMEPs on survival, respiratory decline and MGQol were found. In
conclusion, although no effect on survival was demonstrated, our data suggest
that a strictly monitored exercise program may significantly reduce motor
deterioration in ALS patients.


http://www.ncbi.nlm.nih.gov/pubmed/26477027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lunetta%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26477027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lunetta%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26477027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lunetta%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26477027
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gure 27-3 The mobile arm supports upper extremity function when
ouder or forearm strength is weak. The subject also has a long
ens splint with a utensil, and a vertical holder for a spoon for
b
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(resting hand splint)

e Anti claw splint
e Volar cock-up
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Transf

No-lift transfers

Qsy/Zrans

EASY TRANSIER SYSTENS

* Portable devices help transfer people from wheelchair
to bed, dath beach, commode, and car
*The user glides laterally on a round seat that rotates 360°
* Reduce shear stress and friction often associated with
transfers because the seal slides with the user
* No lifting is required, reducing back and brachial
plexus injuries

BeasyTrans™— Beasy II"—ideal for lyoer —
deal for short transfer especially designed
automobile distances, such as for translerring past

transfers between bed and whesichair arm and

whesichair other obstacies
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e Message banking

e AAC (augmentative and alternative communication) devicies
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=7 of
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