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Agenda

A Physical activity

A Frame Running

A Muscle and exercise capacity in CP

A Investigating exercise physiology in CP
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What is Physical Activity?

(World Health Organization)

née any bodily movement prouuc
that requires energy expend,
A during leisure time
A for transport to get to and from places

A as part of a personbd6s work

Both moderate- & vigorous-intensity
PA improves health!
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Benefits of Physical Activity

(World Health Organization)

In children & adolescents &'/ |
physical acti v '/I

Karolinska Institutet - a medical university 22/10/2025 4



PublfQed o

e“'w:"vi»
i 9t Karolinska
2 2%~ 7 Institutet

I, No‘ ‘B\O

Tradition - physical activity in CP

(physical function) AND (cerebral palsy)
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(physical fitness) AND (cerebral palsy)
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The reality when having CP

Review > Disabil Rehabil. 2013 Apr;35(8):647-55. doi: 10.3109/09638288.2012.715721.

Epub 2012 Oct 17,

Differences in habitual physical activity levels of

LY

Cin Octhop Surg, 2020 Mar; 12(1): 107-112,
Published onfine 2020 Feb 13. doi: 10,4055/ci0s 20,121,107

Activity in Patients with Cerebral Palsy

CiOS™ - afs_

PMCID: PMCT031426
PMID: 32117546

Correlation between Accelerometer and Questionnaire-Based Assessment of Physical

B e o e M e i
developing peers: a systematic review .
A;Hmi;“l e e e “o44"  Research in Developmental Disabilities
PMID: 230?22§Bpa;::|: 10.3109/09638288.2012 715721 )P Voluma 34, ssua 1, January 2013, Pages 157-167 e
Physical activity in a total population of children
and adolescents with cerebral palsy
A 13% to 53% less habitual physical activity than their peers
A The higher GMFCS i the less active and lower degree of
physical activity during leisure time
A GMFCS IV and V were offered the least opportunities to
participate in PA e.g. in school sports
Karolinska Institutet - a medical university 22/10/2025




Systemic physiology impacting aerobic capacity
Typically developed individuals

Cardiac Function
Cardiac function determines the
Ventilation heart's ability to increase output

Ventilation increases through deeper i:znagnzx:::;f:r‘:{:’uﬂhvmﬂl:; heart
and more frequent breaths during ensuring adequate oxygen delivery to
exercise, enhancing gas exchange working muscles

efficiency. A process depending on -

both lung mechanics and respiratory

muscle function.

Musculature

Muscle mass, fiber compaosition, and
a dense microvascular network
enable effective oxygen delivery and
utilization. High oxidative capacity in
muscle fibers supports sustained
aerobic energy production during

exercise,

Oxidative capacity

Muscle mass and
fiber composition

== Blood
/ \ Blood transports oxygen from the
\ lungs to muscles and removes
metabolic waste. Its capacity
depends on hemoglobin
concentration and blood volume,
\_‘b/ influencing aerobic endurance.

=29
~

Microvasculature

|
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Central component of VO,

A Cardiac output (L/min) = Stroke volume x heart frequency

ml Liter/min
Stroke volume ) Cardiac output
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Redirecting blood to working muscle

Maximal capacity

100% 4-5% 20% 15% 4-5% 15-20% 20-25%
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Peripheral component T the muscle
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Aerobic capacity in individuals with CP

Reduced maximal oxygen uptake (VO,eq)
Progressive exercise testing on a treadmill in GMFCS | and I

Typically
VO,peak Cerebral palsy )
(ml/kg/min) (CP) deV(eTl[f;;)ed p-Value

Total group 42.0 49.3 <0.01
Boys 44.7 51.7 0.001
Girls 36.4 44.7 0.02

The more severe motor dysfunction the lower VO,
Incremental continuous maximal aerobic test on a cycle ergometer in GMFCS -1l

VOZpeak

(ml/kg/min) sk

Karolinska Institutet - a medical university 22/10/2025 11



Frame Running

Innovative option for physical activity for
individuals with motor impairments.

Invented in Denmark 1990s

(Connie HanseandMansoorSiddiqj)

..........

Karolinska Institutet - a medical university

13-4rige Mahmoud Taleb vet att Racerunning
ar kul och ger battre kondition.

12


https://en.wikipedia.org/wiki/Connie_Hansen

What is Frame Running? body support
(chest plate)

adjustable

handlebars

front brake
&
brake for parking

saddle
propelling forward by stepping the

different
sizes
feet on the ground

Karolinska Institutet - a medical university 22/10/2025 13




Is Frame Running intense enough to trigger exercise
adaptations?




Exercise intensity with Frame Running

Total (n = 38)

GMFCS level lll (n = 19) GMFCS level IV (h = 19)

Mean walking distance in m
(SD; range)
Test 1
Test 2
Test 3
Mean heart rate (SD; range)
Test 1
Test 2
Test 3
Maximum heart rate (SD;
range)
Test 1
Test 2
Test 3

Bolster et al., 2017

Karolinska Institutet - a medical university

268 (166; 51-727)
299 (170; 40-822)
326 (166; 30-702)

161 (23; 120-196)
153 (25: 111-193)
156 (23; 113-198)

174 (23; 125-214)
168 (26: 116-212)
174 (23: 124-217)

345 (148; 117-727)
385 (161; 187-822)
414 (136; 225-702)

164 (24; 127-196)
160 (23; 118-191)
160 (20; 128-195)

179 (22; 137-214)
176 (24: 132-212)
181 (20: 151-217)

193 (100; 51-361)
214 (134; 40-550)
239 (148; 30-631)

159 (22; 120-196)
147 (25; 111-193)
151 (26; 113-198)

170 (23; 125-203)
160 (26; 116-201)
167 (25; 124-205)

22/10/2025
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Hjalmarsson et al. BMC Musculoskeletal Disorders (2020) 21:193
https:/doi.org/10.1186/512891-020-03202-8 BMC Musculoskeletal

Disorders

RESEARCH ARTICLE Open Access

RaceRunning training improves stamina
and promotes skeletal muscle hypertrophy
in young individuals with cerebral palsy

Emma Hjalmarsson'?, Rodrigo Fernandez-Gonzalo®, Cecilia Lidbeck', Alexandra Palmcrantz?, Angel Jia',
Ola Kvist>®, Eva Pontén'* and Ferdinand von Walden'"

Check for

Abstract

Background: Individuals with cerebral palsy (CP) are less physically active, spend more time sedentary and have
lower cardiorespiratory endurance as compared to typically developed individuals. RaceRunning enables high-
intensity exercise in individuals with CP with limited or no walking ability, using a three-wheeled running bike with
a saddle and a chest plate for support, but no pedals. Training adaptations using this type of exercise are unknown.

Methods: Fifteen adolescents/young adults (mean age 16, range 9-29, 7 females/8 males) with CP completed 12
weeks, two sessions/week, of RaceRunning training. Measurements of cardiorespiratory endurance (6-min
RaceRunning test (6-MRT), average and maximum heart rate, rate of perceived exertion using the Borg scale (Borg-
RPE)), skeletal muscle thickness (ultrasound) of the thigh (vastus lateralis and intermedius muscles) and lower leg
(medial gastrocnemius muscle) and passive range of motion (pROM) of hip, knee and ankle were collected before
and after the training period.

Results: Cardiorespiratory endurance increased on average 34% (6-MRT distance; pre 576 + 320 m vs. post 723 +
368 m, p <0.001). Average and maximum heart rate and Borg-RPE during the 6-MRT did not differ pre vs. post
training. Thickness of the medial gastrocnemius muscle increased 9% in response to training (p < 0.05) on the
more-affected side. Passive hip flexion increased (p < 0.05) on the less-affected side and ankle dorsiflexion decreased

22/10/2025
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Exercise intensity with Frame Running i our study

Average time in motion per 60 min
session= 25 min

Average HR 136 bpm = 69%
of estimated HR max.

Average max HR 168 bpm = 85%
of estimated HR max

—

22/10/2025 17
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Frame Running study

12 weeks of Frame Running

Distance (m)

12 weeks of Racerunning

1500~
%
1000 -
500-
0 T T T T
Pre 4 wks 8wks 12wks

Karolinska Institutet - a medical university

34% improvement

Top running speed (m/s)

Top speed
5_
*
11
2_
0

21% improvement

Ll
Pre 12 wks

[ Pre
Il 12 wks

Hjalmarsson et al. BMC Musculoskeletal Disorders (2020) 21:193
https://doi.org/10.1186/512891-020-03202-8

BMC Musculoskeletal
Disorders

RaceRunning training improves stamina '?
and promotes skeletal muscle hypertrophy
in young individuals with cerebral palsy

Emma Hjalmarsson'~, Rodrigo Fernandez-Gonzalo®, Cecilia Lidbeck', Alexandra Palmcrantz?, Angel Jia',
Ola Kvist™®, Eva Pontén'* and Ferdinand von Walden'"

Cerebral GMFCS
palsy 1

15 (8 male) mlowll w1V

22/10/2025 18



Frame Running study

Results of Muscle Thickness

' No change in thigh muscle

+9% in calf muscle
on more affected side

Karolinska Institutet - a medical university

Hialmarsson et al. BMC Musculoskeletal Disorders (2020) 21:193

https/idoiorg/10.1186/512891-020-03202-8 BMC Musculoskeletal
Disorders
RaceRunning training improves stamina 'P

and promotes skeletal muscle hypertrophy
in young individuals with cerebral palsy

Emma Hjn\marvsm' ’ Rodrigo Fernandez-Gonzalo®, Cecilia | |dhf'rk"‘, Alexandra Palmcrantz”, Angel Jia',
Ola Kvist™®, Eva Pontén'* and Ferdinand von Walden'"

Less affected gastrocnemius muscle More affected gastrocnemius muscle
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Frame Running exercise - a means of increasing physical activity
and aerobic capacity

A Suitable for people with impaired posture,
balance, motor control and no running
ability

Moderate to high-intensity aerobic exercise

Allows for exercise in non-walkers with
cerebral palsy

A Athletes experience positive physiological
and psychological effects

To o




How can we measure VO, max
In individuals with CP?

Karolinska Institutet - a medical university

22/10/2025
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Purpose

A To determine the physiological response to the 6-Minute Frame Running Test (6-
MFRT) in persons with CP
A To investigate whether the distance covered on the 6-MRT correlates to peak

oxygen uptake (VO2peak)

Physiological Response to the 6-Minute Frame Running Test in Children and Adults
With Cerebral Palsy

Arnoud M. M. Edelman Bos, MSc; Emma Hjalmarsson, PT, MSc; Annet ]J. Dallmeijer, PhD; Rodrigo Fernandez-Gonzalo, PhD;
Annemieke I. Buizer, PhD, MD; Jessica Pingel, PhD; Eva Pontén, PhD, MD; Ferdinand von Walden, PhD, MD;
Petra E. M. van Schie, PT, PhD

Pediatric Physical Therapy Exercise Testing in Cerebral Palsy 529

Karolinska Institutet - a medical university 22/10/2025
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Results

Karolinska Institutet - a medical university

Total (24)

Mean+ SD
WO, ear(MIkg/min) 29.3+ 7.3
WO, peak (L/Min) 1.40+0.48
HR ok (bpm) 180.7+14.3
RER 1.16+0.16
6-MRT distance (m) 707244

22/10/2025
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Results

Average heart rate and oxygen uptake with error bars (SD)
of all participants during 6-minute Frame Running Test

Mean HR (bpm) andf, (L/min) VS Time (min)

s AnniannaARARRRRRRSARSSARRRNRERER:
b T T IIT] Log

e HR (bpm) == e e\/O2 (L/min)

Hgure 1. Average heart rate () and oxygen uptake (L/ min) (- -) with error bars () of all participantsduring the

6-Minute RaceRunning Test. Edelman Bos et al 202RPedPhysTher
Karolinska Institutet - a medical university 22/10/2025 24



Results

Significant correlation between 6-MRT (distance) and VO, (rho=0.75,
95% CI: 0.50 to 0.89)

Figure 2. Scatterplot with VO, peak (L/min) and distance covered in the 6-Minute RaceRunning Test (m). The dotted
lines represent 95% confidence interval (95% Cl: 0,50 to 0.89)

Karolinska Institutet - a medical university

rho =0.75
95% CI: 0.50 to 0.89

500

Distance covered in the 6-MRT (m)

1000 1500

Edelman Bos et al 202PedPhysTher

22/10/2025
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Back in the lab T VO, max in non-walkers with CP

Karolinska Institutet - a medical university

22/10/2025
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Purpose

To investigate the validity of the 6-minute Frame Running test (6-MFRT ) as
a test of maximal aerobic capacity (VO,,.,) for adolescents and adults with
cerebral palsy (CP)

?’O
Adapted Physical Activity Quarterly, 2025, 42, 550-565 Human Kinetics ﬁ]
https://doi.org/10.1123/apaq.2024-0153 ORIGINAL RESEARCH

Validation of the 6-Minute Frame Running
Test as a Cardiopulmonary Exercise
Test for Adolescents and Young Adults
With Cerebral Palsy

Emma Hjalmarsson,'? Arnoud Edelman Bos,>* Linnéa Corell,’
Annika Kruse,'* Rodrigo Fernandez-Gonzalo,®’
Jessica Norrbom,? Eva Pontén,’° Petra van Schie,**
Annemieke I. Buizer,>*'° and Ferdinand von Walden'

Karolinska Institutet - a medical university 22/10/2025
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Validation of the 6-minute Frame Running test as a
cardiopulmonary maximal test in CP

5- 4
- r=0.94, = r=0.71 .
E 44 C195%=0.80;0.98 = Cl95% =0.29; 0.90
3 3 *7
% 3-
& § 2 -
N

S 21 o

> q-
E 1 =
o 14
TH LL -

o T T T 1 EI 0 llllll’llllllllllllllllllllllll
0 1 2 3 4 © 500 1000 1500
6-MFRT VO, (L/min) -1-' Distance covered in the 6-MFRT (m)

Karolinska Institutet - a medical university 22/10/2025

28



The 6-minute test Is an indicator of aerobic capacity

——

A The 6-MFRT is easy and
practical to perform for
individuals with CP

A The 6-MFRT is useful for
estimation of maximal
aerobic capacity in
individuals with CP

Karolinska Institutet - a medical university

Useful for preventive work and risk
stratification for development and
assessment of cardiovascular diseases
In non-walkers

22/10/2025
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jove

The 6-Minute Frame Running Test - A Field-based
Cardiopulmonary Exercise Test for Individuals with
Cerebral Palsy

Linnéa Corell1, Emma Hjalmarsson1’2, Eline Bolsters, Petra van Schie4’5, Annemieke I. Buizer4’5’6, Lars Bj6rk1, Jessica
NorrbomT, Ferdinand Von Walden'

Karolinska Institutet - a medical university 22/10/2025 30



The 6-Minute Frame Running Test

Advanced

Provide information about
the 6-MFRT and adress
any concerns. Adjust the
running frame. Decide if
basic or advanced data
collection.

Introduce the session
and Borg RPE to the
participant. Address any
concerns. Attach heart
rate monitor.

Use the previously tested
settings on the running
frame. Perform a 5-10

minute warmup.

Place the participant at the designated starting line, and
start data collection. Upon completion, ask the participant
to rate their perceived exertion, assess objective signs of

exertion and measure the distance covered.

Weeks before Test day
. ’ i | Preparation . _
Preparation Introduction ' & Warm up ' 6-MFRT
:":’a : : Six minutes
\ - : : @ IX minu 6
3 A ; ; P e,
S : S
eﬁ) : ‘ e ! After completion
. et BRAY : ot
Borg : :
RPE - '
OR : : RPE

Optional
Advanced

Karolinska Institutet - a medical university

<7
“&
°

[ Lactate levels |

| Speed sensor |

| Gas exchange analysis |

22/10/2025
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Karolinska Institutet - a medical university

Protocol °
6-Minute Frame Running Test Osb |6 -MFRT

Participant: Date: Time:

Preparations prior to the 6-MFRT

Infarm the participant to how a 6-MFRT is performed

Contral that the participant have been introduced to the Borg RPE scale
Apply heart rate monitor around the participants chest

Check that the running frame is properly adjusted to the participant

Check that the measuring wheel has been calibrated

Performing the 6-MFRT

I

Place the participant at the designated staring line

Start test and begin data collection
Start recording of heart rate
Start a timer set at six minutes
Count the number of laps the participant perform

Werbal encouragment Specify when and how verbal encouragment was performed

Completion of the 6-MFRT

Borg RPE Pre: Heart Rate (mean):
Borg RPE Post: Heart Rate (max):
Number of laps:

Distance measured with the measuring tape/wheel (m):
Total distance (m):

Il

Optional
Lactate Pre {mmal/L)
Lactate Post (mmaol{L)

Notes:

22/10/2025
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Systemic physiology impacting aerobic capacity
Typically developed individuals

Cardiac Function
Cardiac function determines the
Ventilation heart's ability to increase output

Ventilation increases through deeper i:znagnzx:::;f:r‘:{:’uﬂhvmﬂl:; heart
and more frequent breaths during ensuring adequate oxygen delivery to
exercise, enhancing gas exchange working muscles

efficiency. A process depending on -

both lung mechanics and respiratory

muscle function.

Musculature

Muscle mass, fiber compaosition, and
a dense microvascular network
enable effective oxygen delivery and

utilization. High oxidative capacity in Muscle mass and
muscle fibers supports sustained fiber composition
e Blood aerobic energy production during
/ \ Blood transports oxygen from the exercise.
/ \ lungs to muscles and removes
metabolic waste. Its capacity
\( l depends on hemoglobin
concentration and blood volume,
\_‘b/ influencing aerobic endurance.
Oxidative capacity

Microvasculature

|

Karolinska Institutet - a medical university 10/22/2025
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Heart Structure

Karolinska Institutet - a medical university

Cardiac Function

Cardiac function determines the
heart's ability to increase output
during exercise through higher heart
rate and greater stroke volume,
ensuring adequate oxygen delivery to
working muscles.

Table 3

Echocardiographic parameters in the CG and CPG

Parameters, units CGm=11 CPG (n = 33) pP?
LVDD, mm 35.18 £7.26 32.70 = 5.94 3496
LVSD, mm 20.73 + 5.83 19.15 +3.77 4642
Septum, mm 6.18 £ 1.47 5.85 + 1.06 5963
PW, mm 6.45 +£1.29 5.67 £ 0.99 .1003
HR, beats per min 79.36 £ 12.50 96.79 + 18.21 0115
EF, % 70.33 £1.15 72.69 + 6.01 .5665

LVDD indicates left ventricle diastolic diameter; LVSD, left ventricle
systolic diameter; PW, left ventricle posterior wall; EF, ejection fraction.
* Mann-Whitney U test comparing CG to CPG; P < .05.

Ferreira et al. (2014)

10/22/2025 34



Material & Methods

- Z

Experimental set up with a Frame Runner and a wide treadmill used for the
lactate threshold test in individuals with CP

Karolinska Institutet - a medical university

To To To Do Do

Lactate threshold test
Multiple four-minute intervals
Interspersed by one minute rest
Increased speed for each interval
Gas exchange analysis with face mask
Blood gas analysis after each interval

Example of an athlete performing Frame Running

22/10/2025

35



Material & Methods

Typically Cerebral
developed palsy

0’ !.0 GMECS | oMFCS .
)& @ b4

GMFCS 11l GMFCS IV

Gross Motor Function Classification System

30 (14 male) 13 (5 male)

.

GMFCS

mil =l =]V

Karolinska Institutet - a medical university 36



More work goes into breathing during exercise for
individuals with CP

Respiratory Frequency Tidal Volume
iy Al o i
s | >



Despite greater respiratory effort in individuals with CP
| evidence of poor ventilatory quality during exercise

Minute Ventilation

Time: p<0.0001

150 ~] Group: p<0.0001
Int.: p=0.0260

=

o

o
|

VE [L/min]

I

a
o
|

s

Baseline
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Third Second

Last
to last to last

ity

VENCO,

Ventilatory Efficiency

507 =Time: <0.0001 - 1D
45 Gro-up! 00000000 cp
Int.: p=0.0339
40— O
35— =
o1 1 1 ]
25
0 . T T |
Baseline t-cl;wggt S'[§C|§2td Last
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Despite high respiratory frequency 1 lower intensity

Cardiovascular Intensity

110 ime: peo.ooor
100 - posor0 T
90 [ LI O
5 ol I
c 80 -
S 704
x
I 60—
50
0 - Thid d |
) ir Secon
Baseline to last to last Last
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Evidence of skeletal muscle fatigue by EMG

Vastus Lateralis

1.0 Time: p=0.0583

Group: p=0.1469 *
é 08 | Int.: p=0.0002
=]
£
Q
-}
2
o
LL
©)
E 0.2
0.0 I T T | |
0 20 40 60 80 100

Percentage of VO2 max test
(% of total test time)
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Do we need to modify our training protocols?

Reaches exhaustion earlier

A Training interventions
A Respiratory exercises

Karolinska Institutet - a medical university 22/10/2025 41



How do we match intensity to TD individuals?

Perceived

exertion?
Heart rate?

Metabolic

response? _
Respiratory

frequency?

Karolinska Institutet - a medical university
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Full Speed Ahead
-for iIncreased mobility and
health

Project group: Ann-Christin Eliasson, Ferdinand von Walden, Emma Hjalmarsson,
Kristina Lowing, Cecilia Ledbeck, Eva Brostrom, Agnes Adestedt, Josefin Lowing,
Emelie Frisk, Johanna Strand, Julia Starck, Magnus Aspdahl.




Frame Running for toddlers and pre-school kids?

Karolinska Institutet - a medical university
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Intensive Training to Enhance Mobility and Health in
Young Children with CP

Purpose

A To enhance children's opportunities for
movement, with or without assistive devices

A To enable children to experience the joy of
physical activity

A To improve strength and cardiovascular
fitness, contributing to overall health
benefits

A To provide a
through with peers in

similar situations




|nCIUS|On Cntena 6 children were included in the autumn of 2024
1 child, 2.5 years GMFCS II-Il

Recruited from Astrid Lindgren Children's 3 children, 3 years, bilateral CP, GMFCS Il|
Hospital

Aged 2-5 years
Diagnosis of CP, GMFCS |-V
Able to understand Swedish or English

Sufficient cognitive ability to benefit from
group participation and follow simple
instructions

Stable general health

Parents able to store, transport, and assist
with the use of the Frame Runner

2 children, 3 years old, unilateral CP, GMFCS Il

Do Do Do To o

To o




Single-subject design
~ 8 weeks, 3 baseline measures :(Dec -Jan) -8 weeks,3 evaluatio

| BASEJ " 7" 1 BASE, 12 weeks of Training EVAL m

GMFM-66 Diary (weekly) GMFM-66

Functional Mobility Scale (FMS) Accelerometer (Sens maotion) Functional Mobility Scale (FMS)
Timed Up and Go (TUG) (week 6 during 7 days) Timed Up and Go (TUG)

10 m run 10 m run

30 m Frame Running 30 m Frame Running

Gait analysis Gait analysis

Muscle assessents -ROM, tone, thickness Muscle assessents -ROM, tone, thickness
(US) (Us)

Accelerometer (Sens motion) Accelerometer (Sens motion)
Heart rate monitoring Heart rate monitoring

Pedi cat (questionnaire) Pedi cat (questionnaire)

Prime P (questionnaire) Prime P (questionnaire)

Goal Attainment Scale Goal Attainment Scale

(home video and parent interview) (home video and parent interview)



The training consists of several parts

Group training 1/week
Frame Running
Station training

Home training /every day
Frame Running
Training towards individual goals




Preliminary results
- Increased movement skills, family engagement, and they
(most of them) love their frame runner!




Preliminary result, example 1
Time-test 30 meter Frame Running

ID 1 30m FR Time (s)

ID 3 30m FR Time (s)

ID'5 30m FR Time (s)

40

35 45 45

an 0 40

25 12 weeks of / 35 /\< iz

20 training N 12 weeks of . 12 weeks of

1 fif i trainin

ek . training 20 aining

10 15 o-"'""-—.‘ 15

5 10 i0

BAS1 BAS2 B T irg g VAL 1
BAS1 452 BAS T " . ALl L2 BAS2 BAS3 Training Trainirg
ID 2 30m FR Time (s) ID 4 30m FR Time (s) ID 6 30m FR Time (s)

200 160
1ED / 140
160 0 -
140 12 weeks of
120 12 weeks of training 100 12 ngks of
e training — 50 training
a0 10 .

;; — 20

1] o
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Preliminary result example 2
I GMFM-66

D 1 GMEM-66 ID 3 GMFM-66 ID 5 GMFM-66

56 70 58
555 68 LS
555 56

. & —

55 o 12 weeks of cu
e . training B 12 weeks of

- 12 weeks of 55 . training
535 .. 50

— training B4 / 0 /
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Take home messages

A Frame Running can be used to reach the physical activity
recommendations (WHO)Y mo d e tp @égoreus intensity exercise
likely more powerful

A The Frame Runner allows for exercise physiology investigations in non-
walking individuals with CP

A Individuals with CP have a reduced cardiorespiratory fithess with altered
ventilatory function Y need to develop validated methods to evaluate
aerobic capacity
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Thank you all
for your attention



