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Aims of this talk 22.09.2012:

Identification of the main triggers for
quantifing exercise intensities during
training in PWMS
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Definition ,,Sports therapy”

~Sports therapy is a therapeutic option that
regenerates impaired motor, cognitive and
social functions, prevents secondary injuries
and promotes health orientated behaviours
through the resources of sporting activities
. (Schiile, Huber, 2004)
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Differences to Physiotherapy?

 No sports therapy
in the acute phase

« Clients/patients
must be able to
stand or walk

 Predominantely
group therapy
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Introduction

« PwMS develops impaired functional capacity and
deficts in cardiovascular function

(Mostert and Kesselring 2002; NG Kent Braun 1997)

 MS is associated with reduced physical inactivity
(Mot! 2005)

 Inactivation often results in comorbidities which
further decrease health status

(White & Dressendorfer 2004)
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Why exercise PwWMS during
rehabilitation?

Comparison of the influence of different rehabilitation
programmes on clinical, spirometric and
spiroergometric parameters in patients with multiple

sclerosis

K Rasova’, E Havrdova®, P Brandejsky®, M ZdliSova’, B Foubikova® and P Martinkova®

* Moderate exercise intensities influences respiratory
functions
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Why exercise PWMS?

I Newrel (2003) 252:839-845
DOt 10.1007 50041 5-0050759-2

Anders Romberg Long-term exercise improves functional
A i V" ] - 1 ] -
juhani Rautiainen impairment but not quality of life

in multiple sclerosis

 Long-term progressive strength and
endrance training intervention over six
months

« Significant improvement of walking speed
(500m walking test)
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Why exercise PwWMS?

MULTIPLE
SCLEROSIS | MSJ
JOURNAL

Review

Mukiple Sclerasis Journal
17(9) 10411054

The effect of exercise therapy on fatigue in o awe 21

leprings and permissions:
sageput.couldiourmalsPer

multiple sclerosis
®SAGE
AK Andreasen', E Stenagerz'3 and U Dalgas"

 Endurance exercise and resistance training
influences fatigue and quality of life

 Endurance 11 (1 RCT) , Resistance 4 (1 RCT),
Combined 5 (1 RCT)
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Why exercise PwMS?

Journal of

Neuroimmunology

ELSEVIER Journal of Newroimmunalogy 138 (2003) 99 - 105

www glsevier com/locste Instoim

Basal serum levels and reactivity of nerve growth factor and brain-derived
neurotrophic factor to standardized acute exercise
in multiple sclerosis and controls
Stefan M. Gold™"*, Karl-Heinz Schulz®, Sten Hartmann®, Mila Mladek”, Undine E. Lang®,

Rainer Hellweg®, Riidiger Reer®, Klaus-Michael Braumann®’, Christoph Heesen"

" Deparmment of Newrol
| ® Deparmment of Medical

ry, University Hospinn! Hamburg-Eppendorf. Martinistyasse 32, 20246, Hamburg, Gernany
iology:, Umiversity. Hospinel Hamburg-Epy S, Martinistrasse 3.

“Depariment of Psyohlatey, Frew University of Berlin, Evchenallee 3, 14050, Berfin

€ feerieute for Sporis and Exervise Medicine, Untversity of Hambeurg, Mollersirasse 10, 20148, Hi

44, Haminieg, Germany
Ry

Mg, Germany

Received 8 Fanuary 2003, received in revised form 19 March 2003; accepeed 21 March 2003

« Neuroregenerative functions through increased
neurotrophin production
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Why exercise PwWMS?

MULTIPLE

SCLEROSIS | MSJ °

Research Paper JOURNAL
‘ Mulh;.-;;cms.) of
Training in MS: Influence of two & The Autbor(s 2012
. . . Reprints and permissions:
different endurance training protocols sagopu cokournalsParmissionsav
5 = DOL 10.0177/13524585 12458605
(aquatic versus overland) on cytokine o

and neurotrophin concentrations during
three week randomized controlled trial

J Bansi', W Bloch?, U Gamper' and ] Kesselring'

« Endurance exercise under immersion enhances
BDNF regulation

 Moderate exercise intensities were well
tolerated although PwWMS were severely
fatigued and impaired
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Introduction

To sum it up:

« The beneficial effects of are well
studied

« Effects on cytokine response, fatigue
and cardiorespiratory values

« Important aspect of rehabilitation in
PWMS
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3. Quantification of
training intensities

Endurance training
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3.1 Cardiopulmonary parameters

(_

(_

VO, 8

Lactate "E

Heart rate g
Performance (Speed, Watt) E

RPE (BORG)

Modified according to SWI
Magglingen, 2009
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Diagnostical Drawbacks

« Borg scales are subjective
measurements

« Interactions with fatigue

e Do the verbal anchors mean the
same for clinical groups?



Training zones

Physiological Zones

KO/GAI GA /1l

Basic endurance ability. Transistion Zone

Aerobic, LT

Training Zones

AktivelRegeneration,

Vioderate endurance
[ONBISIOW,

Aerobic-anaerobic
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Intensive
Endurance

StEamimne SUpramax:

Anaerobic, RCP
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3.3 Laktate

 Detection of lactate levels in the
capillary blood

« High lactate levels indicate:

insufficient clearing of lactate from
the blood (lack of oxygen)
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Example of the calculated lactate

12
y = 0.0051x* - 0.249x° + 4.6018x2 - 37.96x + 119.06 a, a3 a, ay 89
R? = 0.9991 ] ]
10 7 0,005 | 0,24 | 4,601 | 37,9 | 119,0
/ 105 901 807 601 563
8
N ——Reihel « y
—— Polynomisch 6,65
(Reihel) 17 90
4
2 Wink
el X y
45,0 | 15,11 | 3,214
0 | \ \ \ ° 48 1
10.0 12.0 14.0 16.0 18.0 20.0
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Diagnostical Drawbacks

* No physiological concept
(mathematical models)
« High variations 0.9 - 8.4 mmol/I

(Rest — Respiratory Compensation
Point)
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3.3 Cardiopulmonary exercise testing

(CPET)

V4 shoud bs iaced in the
nlercostal space
r.un.cumcumn TNE

Right and left amm leads should

be placed ouvardly o the shcuers Laktat |

N\
Q\\\ g
: N~
Vi and V2 are positioned in PG i NI ™
the fourth intercostal space | Anlerior auilla lins ay \
i li &n V4.
I 1]
U
] I

Gas-
Sampler
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3.5 Recommandtions for Endurance
training

Extensive Intervalltraining...

V.. implements intensive exercise
bouts on the peripherical muscles
which are lower and less intense for

the cardiopulmonal system.™
Meyer et al, Z. Kardiol 87:8-14 (1998)

“..leads to significant training effects
that are equal to those performed
with continuous intensities but use

double the amount of time."vogiatzis et
al, Eur Respir J. 2002;,20(1):9-12
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4. Quantification of training
intensity

Resistance training
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Why resistance training?

Dalgas et al. 2010:

« 12 weeks of PRT improved strength
of knee flexors and extensors

« Significant effects compared to
control group on MVC
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Why Resistance Training

Florida Group: White et al 2004, Guiterrez
et al. 2004

 Significant within goup effects of
resistance training on MVC

» Fatigue Reduction (MFIS)
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Conclusions

» Literature gives very pricise spezifications

which are not always feasible in training

practice (laboratory conditions, cost
intensive instruments)

» Training should be individually suited so
that specified goals can be maintained!

» For resistance training: PwWMS should
exhausted be at the end of the series!
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Combined training for PWMS

» Endurance training twice per week over 30
-60 Min with 70% of HRpeak

» Progressive resistance training twice per
week with 65-70% of 1-RPM

» Further activation in form of ADL or
leisurely sporting activities using moderate
intensities (50% of HR, )
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Take home message

» Quantification of exercise intensities
should be an essential aspect of
rehabilitation

» Moderate training intensities are
then well tolerated by PwMS
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Thank you for your
attention!

www.kliniken-valens.ch
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Quantification of intensity for
resistance training

 Normatives:

» Intensity (% of maximum force)
» Change of series and repetitions
» Pause length
» Performance
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(modified from Radlinger 1998)

Resistance Training Methods

Method 5 6
Force Very |Low Some- [Hard Hard Very
Low what- Hard

hard

Level of exhaustion Low Low Mode- |sub- sub- Max.
rate maximal | maximal

Symbol © © O ® ® ®

Capacity in % of repetition < 50 50 70 80 90 100

maximum

Maximum amount of 100 [20-30 |20 10-15 13-11-9-7 [6-8

repetitions (exhaustion)

% of Maximum strength 50 45-65 |40-60 |60-80 60-80 70-90

Repetitions 10-20 |8-15 12-15 |8-12 12-10-8-6 [6-8

Duration in seconds >15-40{15-30 |20-30 [10—20" [10-25" |6-15"

Pause length in s und min 15°-3° (15-3° |90 -3 90" -3° 90°°-3° 90'°-3°

Number of series 3-4 3-4 3-4 3-4 3-4 3-4




