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WHhy is aerobicexerciseimportant?

Postpolio
|\ symptoms

Impaired
functional
abilities




PostPolio Symthame

Prevalance 25%- 80%
9 Denmark 46%
1 Norwey. 60%
9 Dutch 63%

- Clinicalcondition:

1 Progressivenuscleweakness

1 Unaccustomed easyfatigability

1/ Painin muscles

1/ Loss of function in daily activities
1 Hypoventilation

Causey:.

1 Aging
| Overuse& underuse
1Ty ¥t | Yof CNBAsBryraytokines<

* E. Farbu, N. E. Gilhus;Post-polio Syndrome. European
Handbook of Neurological Management: Volume 1, 2nd Edition2011




Why have PPSsubjegats
cardiopulmoenanydecomndlitioning?

- Life Style modification:

BSdentarylife and weightg gain

BPacing of activities is recommended ?
B.S OFNBFdzA Fo2dzi AGaQ RdzNI i

- Joint Problems

- Ventilatory limitations
- Aging
- Intolerance to cal

* Owen RR: Postpolio syndrome aoardiopulmonary




Poor Aerobic Capactity

A Maximal oxygenconsumption
during exercisesreduced

ApVO2PPS:between19-33
mL/kg/min, inliterature.

APVO2normal:35-70 mi/kg/min

A Theaerobiccapacityis also
reducedwhencomparedo
healthyindividuals
A 5,6 METSs{milarto that of AMI)

*Oncu J et al.Short-term effects of aerobic exercise on functional capacity, fatigue, and
quality of life in patients with PPS.Clinical Rehabilitation 2009;23:155-163

* Krivickad Sexercisan neuremusculadisease JClinNeuromus®is 2005:5:2939




Poor capadtty
in daily activities

» Reducednovementeconomy
Beg Walking

1l1s submaximalvork in normalsubjects

i but iIn PP&effort to be ableto do thisisrelativelyhight!!

1/ during walking; patient has higher heart rates, higher blood pressure

but still they have low oxygen capacity, low metabolic rates

1 PREDISPOSING TOIPREMATURE FATIGUES PAIN; WEAKNE

* Nollet submaximakxercisecapacityin polio,; ArchPhysMed RehabilVol82, 2001




What shouild be the question?
af youR 2 VUSEQL; youloseA U X €

Canwe increasethis reducedaerobiccapacity
despitereducedneuromusculaistatus?

Howshouldbe planned?

1 Modified accordingo clinicalstatus
1 Overuse
1 Underuse

Whichtype of aerobicexercisas suitable?

1 Submaximaintensity
1 Treadmill/ ergometer/ water




We ca increascaerobic capagdtiyin PSS

- It has been showed that 15%9% increase in pVO2
INn PPS subjects doing ergometer exercise after 8t

16th wk period
- Submaximal intensity

B% 7075 HRmax
B3 sessions/wk
BAt least 6 wk duration

. Owen, R.R. & Jones, D. (1985). Polio residuals clinic: Conditioning exercise program. Orthopedics3&87), 882

- Agre JC. The role of exercise in the patient with-polsd syndrome. Ann N Y Acad Sci. 1995. 7533321

. Willen C, Sunnerhagen KS, Grimby G. Dynamic water exercise in individuals with late poliomyelitis. Arch Phys Med Rehabil
2001;82(1):6672.




1. Moedified aerobicwakkingppsgeramefifte ciropapatientsitki PPSSyimpioms
Deant- RRaSS. Arch PhysMed Rehalhiil1988; 639100331038

A Modified aerobic walkingprogram that was tested in three patients.

A They concluded that patients withostpoliosymptoms can increase their
functional work capacity with a walking program

A Avoidingsomerisksof traditinal strengtheningexercises

A That theimprovement reflects improved biomechanical efficiencyvad as
training effects.

2. Movementenergeticsof individualswith a history of poliomyelitis DeanE, ROss
JArchPhysMed Reh1993 ivtay 724(5):4783

7 PPSubjectson treadmill walkingduring 6 wks
Noimprovementin pVO2

Mainly due to protocolwasadjustedby only symptomlimited test




Aerobicexerciseis beneficialin PSS

- The results of theneta-analysis conclude that
B aerobic exercise training could improve cardiopulmonar
capacity;

Blifestyle modification, exercise and modality intervention
could alleviate pai& fatiguein polio survivors
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* Linet al. Effects of Exercise Training, Lifestyle Modification aviddality on Fitness
and Postpolio Syndrome irPolio Survivors Meta Analysis FIPT 2008;33(6):4420




Aerobicexerciseis
beneficialin PFS

- Strengthening exercises showed significant
Improvement in muscle strength
ABut, muscle endurancey ONBS I 4 SaYé K2f R

- but aerobic exercise training showed significant
Improvement in maximal oxygen consumption
(VO2max), peak workload (Wpeak), maximal heart
rate (HRmax), and maximal minute ventilation
(VEmax).

* Lin et al. Effects of Exercise Training, Lifestyle Modification and Modality on Fitness

and Post-polio Syndrome in Polio Survivors: Meta Analysis. FIPT 2008;33(6):409-420




4 Studi&smwhdéddnmmﬁm USis

Cycle 16 wk 6 subjectswithdrew
Levelof evidence ergometer 3seansik (notadverseeffecty
Jones | 15-20min  IncreaseéWatt and
(1989) %7075 HR exerciseduringtest
IncreaseVEmaxand
VO2max

RCT 20 Arm 16 wk Improvedin VEmax
Kritz  Levelof evidence ergometer 3 VO2Zmaxandpower

I seansivk
(1992) 15-30 min

%7075 HR

Nonequivalent 28 General 8 mo No significant
pretestposttest fithess 2 improvedin peak
Wille control group trainingin seansivk  workload, VO2max,

design et 40min andkneemuscle

" Levelof evidencelll strength

(2001)

* Lin et al. Effects of Exercise Training, Lifestyle Modification and Modality on Fitness and Pos




Condlustonocofhmaetaanakysis

A Themodesof exercise can be varied depends on the
functional capacity andther medical problems of subjects

AErgometer treadmill/ water

A Theintensity of exerciseshouldbe submaximalto avoid
overuse
A%7075 of HRmax

A 2 or 3 exercisesessions per week provided an adequate
training in polio.(recoveryperiod)

A The modification of exercisentensity may be necessary to
Improve the effectsand exerciseshouldbe supervised

* Lin et al. Effects of Exercise Training, Lifestyle Modification and Modality on

Fitness and Post-polio Syndrome in Polio Survivors: Meta Analysis. FIPT
2008:;33(6):409-420




No adverseeffect

- Aerobic exercisdas beershown to beeffective on
cardiopulmonarycapacity of polio with no adverse
effects, such as new pain angeruse muscle
damage in terms of;

BCreatinin kinase

BEMG signs

BlLactate dehydroginase
BMyokinase

* Lin et al. Effects of Exercise Training, Lifestyle Modification and Modality on
Fitness and Post-polio Syndrome in Polio Survivors: Meta Analysis. FIPT
2008;33(6):409-420




Limitations «ff tifhe sstitikke Snnicideed;

ENone of these studies except one measuring the effect of

walking speed; evaluates the functional ability in ADL
i/ such as walking...
Bthe testing protocols were varied and may affect the
determinationof cardiopulmonarycapacity
T{aF yRFNRAT SR GSad LINRG202f a |
BMore randomizeecontrolled and longerm follow-up trials are

needed

* Lin et al. Effects of Exercise Training, Lifestyle Modification and Modality on
Fitness and Post-polio Syndrome in Polio Survivors: Meta Analysis. FIPT
2008;33(6):409-420




Cadlgpuimonapendurancetesting

- Cardiorespiratory endurance can be assessed
subjectively by askintipe patient how far they can

walk without getting
exercise testing can

preathless or with tHermal
ne performadhere specialised

equipment is availab

BBy special equipment

* Handler CE. A compariso

BSymptomlimited exercise testing according to Borg
perceived exertion rating scale

e

measuring gas exchange anch&lk

n of Naughton and modified Bruce protocols in

AMI.European Hearth Journal.1984.V:5 N:9:752-755




Cartlpuimonaptesting in PIES

- Maximalor symptomlimited exerciseestingis not
recommendedor polio survivors
BDueto newweakness unstablemusculature

BMaxtestingcan beconsideredonly asymptomatigoolio
survivors

- Workloads of 24 minutes recommended with-2
minutes interval

- Discontinousor rampedprotocol isrecommended
for maximizingaerobiccapacityand diminishing
earlymusculoskeletalatigue.

* Handler CE. A comparison of Naughton and modified Bruce protocols in

AMI.European Hearth Journal.1984.V:5 N:9:752-755



Cartlpuimonaptesting in PIES

- Standardeg/arm ergometrymaygivereliabledata
to determineaerobiccapacity
56 continousminutesis enoughfor test duration

- Walkingtestsf_or thoseable up to 6 minutescould
be usedto estimateaerobiccapacity
B2 or 3rampedstages

- Butthe objectiveisto developexerciseprescription
only submaximatest protocol is advised
BSufficientlower extremity function

. Thetermination of the test couldbe basedon
RPEHeartrate

* Handler CE. A comparison of Naughton and modified Bruce protocols in

AMI.European Hearth Journal.1984.V:5 N:9:752-755



ThK Smerlcai SoNeBe@flSpbrts/M2diciheS IS 2 F
recommentiattonstion he:exelctse:tesigngf phpatients
with prior polio andl gpostraoliossydesarae

A Optimally utilise available muscle mass.

A Avoid use of a painful and/or recently weakened
limb during an exercise test.

A Use equipment that does not require complex mot
co-ordination.

A Use submaximal exercise tests (elicit at least a
GazYSgKI U KbetRveddXdrtiomayd | :
UOSNNXAYFGS G4SadAy3a gKSY ||

perceivedexertion Is reported)




Cifrvicad Mafalilrarkary 2009; 23: 1686-163

Short-term effects of aerobic exercise on functional
capacity, fatigue, and quality of life in patients with
post-polio syndrome

Jllide Oncu, Berrfin Durmasz and Hale Karapolat Egs Univarsty Medical Faculty Phyysscal MlacdBoans and Febes Rl 1o
v szl rlm s, |=rrwr, Tk

- This was the first study comparing the effects of
home and hospital based (supervised) exercises ¢
aerobic capacity

- We also investigate the effect of aerobic exercise c
fatigue and on QoL

- We used modified walking programme that was
planned individually according to results of testing
protocol




E i
subjects fullfilling the criteria of Mo2001
- With the age < 65 yearsld

They were required to walk 30 meters in less than 60 secs
wo handson support, using aid if necessary, and to walk o
a treadmill

Subjects with cardiopulmonary problems and extreme joinﬁ
pain that prevented walking were excluded

They were screened for any concommitant disorder

Sheri-term effects of aerobicexerciseon functional capacity fatigue, and guality of life in patients witin PPS

Oncu J pburmaz, BarapglatH. ClinicalRehahilitation2009;28 1155163



Totalnumberof pts
who were given
information

n=48

Hospitatbased
group
n=16

Totalnumberof
patientsenrolled

n=32

Homebased

group
n=16

Lossefn=1)
Dueto transport

Groupl : Groupll:

problem 15 participants 13 participants

Lossefn=3)

Dueto lossof
interest




. Before and after 8k exercise programme; 3th
author who was blinded to clinical course,
Interviewed the subject for fatigue and QoL.:
BFSS(Fatigue severity scale)

BFIS(Fatigue Impact Scale)
BNHP(Notthingham Health Profile)
BPerformed the cardiopulmonary exercise test

Sheri-term effects of aerobicexerciseon functional capacity fatigue, and guality of life in patients witin PPS

Oncu J pburmaz, BarapglatH. ClinicalRehahilitation2009;28 1155163



Supervised
exercise
programme

Homeexercise
programme

3 sessionbwvk 3 sessionbvk
8 wkstotally 8 wkstotally

Eachsessionl,5hrs Eachsessionl,5hrs
y Yy

Y . . Y
Speedintensity of

Supervisedy a walkingwasinstructed
physiotherapisat by physioterapisstep
hospital by stepwith written
instructions

TV U S $80X0JoBpVO2; athe levelof 13-15 onborgscale

Sheri-term effects of aerobicexerciseon functional capacity fatigue, and quality of life in patients with PPS
Oncu J pRurmaz, KarapglatH. ClinicalRehahilitation2009;28 1155163




Aerobic exercises;

BWalking duration was increased as tolerated, up to a

maximum of three rest periods

BOnce maximum walking duration was attained, intensity

was increased by increasing walking speed

BFlexibility exercises were given before aerobic exercises

Sheri-term effects of aerobicexerciseon functional capacity fatigue, and quality of life in patients with PPS
Oncu Y pburmaz, BarapgalatH. ClinicalRehabilitation2009;28 1155163




Testprotocol

» Naughtonprotocol
BSubmaximaintensity. 3,5 MET

BSymptomlimited, incrementalcardiopulmonarytesting

Breathby-breath measurement®of VO2maxand VCO2maxvere
obtainedusingMasterscreerCPXnetabolicdevice

- Accordingo VO2maxireadmill speed/ slopeisdetermined

. Treadmillmodel 770 CE

BHeartrate, rhythm, blood pressureand STFT changeswith
ECQGvere monitored

Sheri-term effects of aerobicexerciseon functional capacity fatigue, and guality of life in patients witin PPS
Oncu J pburmaz, BarapglatH. ClinicalRehahilitation2009;28 1155163




4 Testprotocols k
I I L

Bruce Balke Naughton Modified Bruce

Typeof the CVS CVS Neuromuscular Neuromuscular
disease disease disease

Treadmill 1,7mph 3,0mph 1,0mph 1,7mph
speedand % 10 % 0 %0 % 3
slopeat the (5MET) (3,5 MET) (1,5 MET) (3,5 MET)
beginning

Increment/ 3 MET 0,5 MET 1 MET 1 MET
every2 min

Duration 21 min 22 min 20min 21 min

* Handler CE. A comparison of Naughton and modified Bruce protocols in
AMI.European Hearth Journal.1984.V:5 N:9:752-755




- The test was terminated,;
BSevere angina
BLimiting symptoms: leg pain,cramps,fatigue
BVentricular tachycardia
BST depression > 3mm

BEXxcessive increase(> 230 mmHg) and drop in BP(<30
mmHQ)

Sheri-term effects of aerobicexerciseon functional capacity fatigue, and quality of life in patients with PPS
Oncu Y pburmaz, BarapgalatH. ClinicalRehabilitation2009;28 1155163




Resutts

T Gowi=19) | Groupi(=13)

Ageyeai(meamtSD) 40,43 +7;48 44,21+10,26 0,45
Sex(male/femalen) 8/7 4/9 0,25
Stabletime after 37,07+6593 38,35+15;65 0,52

polio(yean(meamntSD)
Walkingaid (yes 4 3 0,40

Sheri-term effects of aerobicexerciseon functional capacity fatigue, and quality of life in patients with PPS
Oncu J pRurmaz, KarapglatH. ClinicalRehahilitation2009;28 1155163




GROUP | (n=15)

GROUP Il (n=13) Between
groups

PreE Pvalue PreE Pvalue SR
19,9%

pvO2 Increase 0,001 0,001 <0001
FSS (i(total) 4,46+1,27 2,770,170 0,001 4,76+1,03 4,03+#0,71 0,003 0,002
FlScognitive 29,14+14,61 10,64+9,00 0,001 35,43+15,98 12,57+8,02 0,001 0,401
FISphysical 17,36+6,05 9,14+5;33 0,001 15,71+6,80 16,07+6,56 0,777 <0,001
FIS 22,26+9,59 15504796 0,001 23,50+11,20 24,92+11,63 0,623 <0,001
psychosocial
FISTotal 68,64+28,84 34,92+20/42 0,001 75,07+31,48 54,85+23449 0,002 <0,001
NHREnergy 61,14+21,08 17,14+11,25 0,002 58,97+30,24 44,68+24558 0,026 0,002
NHRPain 34,98+23,17 28,33+1;97 0,041 46,88+33,47 22,00+27;87 0,008 0,701
NHRSIleep 8,04+26,67 4,34+16,24 0,180 14,73+30,08 10,08+26,53 0,317 0,190
NHR 42 53+22,37 18,42+16,96 0,011 35,34+20,64 21,93+20,79 0,042 0,482
Emotional
reaction
NHRSacial 43,03+21,05 18,14+2598 0,003 40,70+34,01 29,06+36,52 0,066 0,106
isolation
NHRPhysical 39,18+10,34 21,90+9;39 0,001 45,22+16,14 23,24+14,21 0,008 0,982
mobility
NHRTotal 208,90+75,05 88,29+65,28 0,001 241,86+85,10 151,06+89,10 0,002 0,021



- After an 8wk programme; improvement was seen
on fatigue and QoL parameters in both groups

"TYONBIlIasS Ay I'SNR2OoAO OF I3
hospital group; even decrease was observed In
home-exercise group

- A decrease In fatigue in both groups but more
prominent in hospital group was observed

Shoti-term effects of aerobicexerciseon functional capacity fatigue, and quality of life in patients witih PPS
Oncu J pburmaz, BarapglatH. ClinicalRehahilitation2009;28 1155163



