é made for
movement

Static versus dynamic standing
— what to choose?

A clinical reflection on available evidence
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Understand and classification of function, disability égggggjg;t
and health

The ICF provide a scientific : e L. .. : .
basis forFt)Jnderstanding - International Classification of Functioning, Disability and Health
and studying health and
health-related states, y
outcomes, determinants, Health condition
. (disorder or disease)
and changes in health
status and functioning. t

It's used to define
facilitators and barriers for Prevent P :
the individual person. impairment erson — active

Environmental factors
includes assistive
technology.

'

Compensation Personal factors



https://www.who.int/classifications/icf/en/
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2 In 3 children with cerebral palsy walk movement
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Movement potential

GMFCS Level I to V

GMFCS in relation to GMFM S |
i — Cevel |
U Indicates average performance S /f
0 90% of their motor development potential o |
4 Indicates that early interventionis important ¢ o -
E o Level Il
=
O
= Level IV
CHILD ACTIVE =
COMPENSATE Q Level V
STOP NATURAL HISTORY (prevention) o

|
(Novak, Morgan & Wallen, 2013) 10 11 12 13 14 15
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Assistive technology

“Any item, piece of equipment, or product system, whether
acquired commercially, modified, or customized, that is used to
Increase, maintain or improve the functional capabilities of

individuals with disabilities”



Physical
Activity

Sitting Standing

Pope PM, 2014
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Assistive technology (AT)

Accommodate the child’s disability to promote participation, independency, activity and
prevent secondary complications.

When to start!

Children GMFCS Il and Il
» Postural support from early age

Children GMFCS IV and V
= Positioning in lying as early as possible after birth
= Sitting position around 6 month
= Standing position around 12 month

(Pope PM, 2014; Hadders-Algra, 2014)
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AT to support walking/mobllity

GMFCSII| GMFCSIV GMFCSV
¢ ¢ 4 ~
‘& §§ ﬂ R m % % Promote
- Independency
JO - % ¢ *® - Participation
- Activity
- Mobility

Choice of device depending on
- Support needed

- Cognitive level

- Environment
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AT to support standing

GMFCSV
Promote
- Participation
- Activity

Prevent
— - Secondary complications

GMFCSIII GMFCSIV

W k5 AR

Choice of device depending on
- Support needed

- Cognitive level

- Environment




Standing recommendations

= Bone mineral density

Paleg GS Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808



Q made for
movement

Bone mineral density

Recommendations - 60-90 min/d 5x per week

People with disabilities are at
higher risk developing
osteoporosis due to lower level
of motor function, inactivity,
spasticity, nutrition.

«Children who are not standing
are at risk for low BMD; therefor,
standing may be an appropriate
Intervention to increase BMD. A
dosage from 4-5 hours to 7.5
hours per week was need to
maintain/increase BMD» gPaleg,
Smith and Glickman, 2013)




Standing recommendations

= ROM

Paleg GS Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808



Range of motion

Recommendation - 45-60 min/d 5x per week

Green indicates what we regard as a normal or almost normal value.

value should prompt a review of the child’s management strategy.

It is known that range of motion is strongly
Influenced by muscle tone. Muscle tone In
children with CP is increasing up to 4 years
of age and then reduced towards 12 years of
age.

Adequate ROM is important to prevent
deformities to achieve optimal function and
quality of life (Hagglund, 2008)

«Standing programs can be safely started as
early as 9-10 months of age. Clinical
recommendations from the evidenceis to
stand at least 45-60 min/daily to increase
hip, knee and ankle ROM» (Paleg, Smith
and Glickman, 2013)
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m value may require referral to orthopaedic department for assessment.

GMFCS 1 -1l RED _ GREEN
Hip abduction/knee ext <30° 30° - 40° >40°
Popliteal angle >50° 40° - 50° <40°
Knee extension <0° 180° /0°
Dorsiflexion with flexed knee <10° 10° - 20° >20°
Dorsiflexion with extended knee 0<°® 0°-10° >10°
Hip internal rotation <30° 30° - 40° >40°
Hip external rotation 3<0° 30° - 40° >40°
Duncan Ely test <100° 100° -120° >120°
Hip extension <10° >10°
GMFCS IV-V RED _ GREEN
Hip abduction <20° 20° - 30° >30°
Popliteal angle >60° 40° - 60° <40°
Knee extension sl .ﬁXEd OBHO.ﬁKEd 180° /0°
flexion flexion

Dorsiflexion with flexed knee <0° 0°-10° >10°
Dorsiflexion with extended knee <-10° -10°-0° >0°
Hip internal rotation <30° 30° - 40° >40°
Hip external rotation <30° 30° - 40° >40°
Ely test <90° 90°-110° >110°
Hip extension <-10° -10°-0° >0°

Alarm value for children with CP (normal value -

control/action - pathological)


(http:/apcp.csp.org.uk/cpip-uk-documentation-training-resources?networkid=421439)

Standing recommendations

= Gastrointestinal function

Paleg GS Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808



Gastrointestinal function

Recommendations — not clear

Gastrointestinal function is often
affected in people with disabilities.
The cause can be:

v’ Structural abnormalities
v’ Spasticity

v" Inactivity

v Respiration problems
v Etc.

No clear recommendations, but daily
standing for 30-60 minutes might
influence bowel function

& Mmade for
movement




Standing recommendations

= Respiration and circulation

Paleg GS Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808
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Respiration and circulation
Recommendations — 30-60 min/daily - AKTIV STANDING

“During Dynamic versus Static
standing, there is a statistical
differences in metabolic exercise
effects, oxygen consumption, carbon
dioxide production, ventilation.
Additionally the temperature at the
feet maintained or increased”.
(Lauruschkus & Tornberg, 2018)




Standing recommendations

= Spasticity

Paleg GS Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808
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Spasticity

Recommendations — 30-45 min/day

«Stand for 30-45 min/day to
decrease spasticity. The effect on
spasticity may last only for 35 min;
therefor, follow standing with an
activity that may improve with this
short duration of decreased
spasticity» (Paleg, Smith and g
Glickman, 2013) T el Sl £. . ...

Agonist muscle

Inhibitory interneuron
Alpha motor neurons




Standing recommendations

= Muscle strength

Paleg GS Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808
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Muscle strength

Recommendations — ? — ACTIVE STANDING

«Standing in a device that allows for
lower extremity movement may
Improve muscle strength»

(Paleg, Smith & Glickman, 2013)




Standing recommendations

= Mental function

Paleg GS, Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808
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Mental function

_ _ 30-50% of children with CP have
Recommendations — 30 min/d some level of cognitive impairments

A minimum of 30 min. of standing per
day may be associated with an alert
state and possible improve academic
performance. Standing with
movement, might have greater
Impact on alertness.




Standing recommendations

= Physical activity

Paleg GS, Smith BA, Glickman LB; 2013. Pediatr Phys Ther 2013;25(3):232-47
Verschuren O, Peterson MD, Baleman AC, Hurvitz EA. Dev Med Child Neurol. 2016 Aug;58(8):798-808



P hyS|Ca| aCt|V|ty Exercise and physical activity recommendations for people with

cerebral palsy

OLAF VERSCHUREN' | MARK D PETERSON® | ASTRID C J BALEMANS' | EDWARD A HURVITZ

- 1 Brain Center Rudolf Magmus and Center of Excallence for Rehabilitation Medicine, University Medical Center Utrecht and De Hoogstraat Rehahilitation, Utrecht, the
P eo p I e wit h C E R E B RA |_ PA |_ SY Natherlands. 2 Degartmant of Physical Medicine and Rehabilitstion, Lniversity of Michigan, Ann Aor, ML USA. 3 Department of Aehabilitztion Medicine, MOVE
Rasaanch Institute Amsterdam, WU University Medical Center, Amsterdam, tha Netherlands.

Spend 76%-99% of their waking hours :  Lowli
being sedentary T

Fewer than 18% are engaged in light
physical activities

2% 7% in moderate to vigorous activities
(GMFCS I-11l)

Verschuren, 2016




Physical activity recommendations

For people with cerebral palsy

v

v

5 days/week 60 min. moderate to vigorous PA
7 days/week < 2 hours leisure sitting-time
7 days/week break up sitting every 30-60 minutes

Evidence support that light-intensity physical activities are
healthier than sedentary activities

Evidence suggests that frequently interrupting sedentary time
may have beneficial effects on metabolic health and haemostasis

Verschuren, 2016
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Standing

esS

t Is recommended to stand

 Start early!

 Stand often! Minimum 5 times per week

 Total standing time can be accumulated during the day
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Static versus Dynamic standing

New technology give new opportunities



Dynamic standing device for
home use

Dynamic standing

Assisted, guided and repetitive movements
Upright, weightbearing position

Safe and comfortable movements

Custom fitted
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Dynamic standing

« Physical activity (PA) above 1.5 MET (2.2+1.3) — Light PA

- During Dynamic versus Static standing, there is a statistical differences in metabolic exercise
effects, oxygen consumption, carbon dioxide production, ventilation

« Deeper respiration during dynamic standing compared to static standing

« 30 min of dynamic standing increases passive range of motion (PROM) and lower the
spasticity in the muscles around the joint in the lower extremities

 Temperature of the feet maintains or increases during dynamic standing

« A meta-analysis including 31 participants using dynamic standing, showed clinical improvements
for 94%

« CP children GMFCS II-1ll improved “Time-up-and-go”, 10-meter walk test, 6-minute walk test
after using the dynamic standing compared to treadmill training

» Robotic gait training can provide a faster and higher effect on the development of functional
muscle strength, balance, walking speed and endurance than the standard physiotherapy
rehabilitation program in CP children with GMFCS |-
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Assistive technology to increase or
maintain functional capabillities of
iIndividual with disabilities



Thank you for your attention

M




