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1. Goal Directed
2. Child Active and Child Directed
3. Whole Task (Routines Based)
4. Natural Environments (Participation)
5. Repetition with Problem Solving
6. Future/Prevention (Postural Management)
7. Environmental Enrichment
8. Coaching 
9. Caregiver Delivered (with formal training)
10. ON-Time use of Assistive Technology (Sabat)



She’s 3 ½ 
now



Agenda ❖Full term healthy 
pregnancy

❖Diagnosed with 
leukodystrophy at birth, 
referred to hospice

❖Subsequently determined 
to be HIE

❖No cooling

❖Tetraplegic CP
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HINE
 (Hammersmith Infant Neurological Exam)



Children who learn to belly crawl 
or roll to get a toy/person before 

age two
(as their highest motor skill) are 

most likely GMFCS level IV
(Gorter)
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Dynamic 
Mobility 
Device 

(KidWalk 
EI model)

• 9 months
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Fun: 
Pretend 

Play



Her story

•Absent Fidgety Movements 
(GMA MOS 5)

•HINE at 9 months 17

•Abnormal MRI

•She has CP GMFCS level IV
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Supportive seating at 3 

months (tilted) now 

upright at 6 months!



Topic one
Subtitle

Standing at 

9 months 

with 20 

degrees 

total 

abduction

(Discuss?)



© No photographs or recording allowed EACD 2020



Lucy Needs Power
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Luci & 
CoMoveIt



When I Move Like 
This I Feel Like 

Freedom
-Jon Batiste
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Swim 
ring

Kickboard and 
strap for 
shopping

Fabric 
swing 

adapter
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Probability
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• Protection vs Prevention





RESULTS

Study type Primary research Qualitative studies
Cross-sectional & survey 

studies

Total # of children in study 499 17 585

Age range 7.2 months-18 years 5-18 years ≤ 25 years

GMFCS level IV 197 14 235

GMFCS level V 235 3 231

GMFCS level IV or V 72 - 119

TOTAL # of children in all 

studies 1,101



Effectiveness of 
supported standing 
(36 Quantitative studies & 16 Systematic reviews)

Shaded box: positive 
recommendation & 
moderate to high 
quality evidence 
(“worth it box”)

Systematic reviews

Primary experimental 
evidence

Primary descriptive 

evidence





Lived Experience 
of supported 

standing
❖5 Qualitative studies

❖3 Case studies

❖6 Cross-sectional/Survey studies





Key theme #1

Supported standing 
can help to maintain or 
improve body 
structure and function 
(BSF) and assist with 
physical management



Key theme #2

Successful implementation 
of supported standing 
programs is influenced by 
attitudes, device and 
environmental factors, as 
well as child abilities and 
needs



Key theme #3
Supported standing 
provides an 
important position 
change and may 
enhance function 
and social 
participation





PPAS (Posture and Posture Ability Scale)
free www.scribd.com/document/606429720/Escala-Balance-PPAS





User reported being most comfortable when 
therapist reported child was in best alignment





Standers that Rock and Sway

• 3 children (2CP GMFCS IV,1 DD) 
• Mean age 5 yrs 3 months
• Were already standing daily  
• TDMMT, Gas Lite (both  not outcome measures)
• Child one sat indep in chair at classroom table (Not GMFCS IV)
• Child 3 indep with rollator(Not GMFCS IV)
• All got to Level 2 or 1 of TDMMT (Not GMFCS IV)













MAIN POINTS

▪Abduct to:

▪Get femoral head best seated in acetabulum 

▪Apply force through the growth plate of the 
acetabulum

▪Maintain or improve length of adductors

▪Decrease spasticity of Adductors

▪Maybe help with femoral head neck and rotation





IVAN
• 16 year old boy with spastic tetraplegic cerebral palsy 

GMFCS level V (Gross Motor Function Classification System), 

MACS V (Manual Ability Classification System), CFCS V 

(Communication Function Classification System), and EDACS 

IV (Eating and Drinking Ability Classification System).  

• He presented with bilateral knee flexion contractures R 35, L 

30. of 40 degrees and hip flexion contractures R 20, L 30, 

degrees.  

• When he was in kindergarten he enjoyed being fed, and 

watching TV while standing and the family wanted to try to 

return to this.  



Change in 

3 months!



Change in 

3 months!







CPCHILD



Standing makes 

Ivan happy!





❖Permobil data: 45 seconds, 45 degrees 
(NOT Standing!)
❖Improves function and participation
❖Might help knee and hip flexion 

contractures (Muscular Dystrophy)
❖No abduction, still need a stander
❖NOT independent, need attendant 

help
❖Where is weight borne?



Yes, we are in a bathroom….









RESULTS
Study type Primary research Qualitative studies

Cross-sectional & survey 

studies

Total # of children in study 354 17 334

Age range 9 months-47.7 years 3-15 years 2 years to >40 years

GMFCS level IV 125 15 (5 unique) 105

GMFCS level V 108 - 180

GMFCS level IV or V 121 12 49

TOTAL # of children in all 

studies 705 individuals plus 632 therapists



Outcomes of supported stepping interventions
(1 RCT, 2 non-random group designs, 4 pre-post group studies, 8 SSRD’s, 1 longitudinal database and 18 case reports)



Expert Opinion on outcomes of 

supported stepping device interventions
(18 case reports, 6 expert opinion articles and 4 surveys)







Methodology

❖Compare and contrast 
evidence based on two 
scoping reviews.

❖Two theoretical 
frameworks

❖F-words

❖Interdependence 
Human Activity 
Assistive Technology 
framework 69
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iHAAT:
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F words and iHAAT:
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Supported Standing Supported Stepping 

❖Physical benefits for 
bone, muscle and hip 
health

❖ Cardiovascular function 
and physical fitness

❖Psychosocial benefits 
influence communication 
and the perception of 
others

❖ Maintenance of physical health

❖  A new view of the world

❖ Others see the person rather 
than the disability

❖ Positive impact on self-esteem, 
confidence and autonomy

❖ Promotion of development
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R



ON-Time positioning and mobility:

❖Standing from 9-12 months

❖Stepping between 9 and 15 months
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Growth rate (ml/month)

TD = 0.52 r2= 0.67

CP = 0.34 r2= 0.74

Willerslev-Olsen et al., 2018

Muscle ‘Growth’ Rate

⚫ TD (n=45)

 CP, Diplegic (n=17)

⚫ CP, Hemiplegic (n=24)

 

Separation

Slide from Sian Williams, used with permission

Now 6 
months!



Feasibility of ON-Time provision:

❖High probability of CP from age 3-5 months

❖MRI

❖HINE

❖GMA-MOS

❖Approximate GMFCS level  

78



79



Hornby et al., 2024



It’s not either/or...

THE TYRANNY OF OR

THE POWER OF AND





Home Use of Assistive Technology 
for Children (HUTCH)

• 42 participants 
aged 18 months 
to 80 months

• 8 GMFCS III

• 15 GMFCS IV

• 19 GMFCS V

• Use of standing and 
stepping devices at the 
start and end of 6 
month loan of a power 
mobility device 



Power mobility introduction did not decrease 
use of standing or stepping devices

• No statistically significant difference in time 
spent standing or stepping over 6 months

• All GMFCS V who used a stepping device 
(14/19) maintained or increased time stepping 
and in power

• 4/8 GMFCS III and 6/14 GMFCS IV 
increased time stepping while spending same 
or less time in power

• Only 1/36 increased use of power mobility  
and decreased time stepping



R
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• Puma Enliten
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What About Robotics?





❖44 children (mean age 8y 1mo, SD 2y 1mo; range 5y 1mo–12y 11mo) with CP GMFCS III, IV, and V

❖Randomly assigned to the RAGT and locomotor training (RAGT+LT) group or locomotor training only group 
(dosage for both: three 1-hour sessions a week for 6 weeks). 

❖Outcomes were assessed at baseline T1 (week 0), post-treatment T2 (week 6), and retention T3 (week 26). 
The primary outcome measure was GAS. Secondary outcome measures included the 10-metre walk test, 
children's functional independence measure mobility and self-care domain, COPM and GMSFM

❖There were no significant differences between the groups for both the primary and secondary outcome 
measures. All participants completed the intervention in their original group allocation. There were no 
reported adverse events.

❖Interpretation

❖The addition of RAGT to locomotor training does not significantly improve motor outcomes in children with 
CP in GMFCS levels III, IV, and V. 

❖What this paper adds

❖Marginally ambulant and non-ambulant children with cerebral palsy can participate in locomotor training.

❖Robotic assisted gait training when added to locomotor training does not appear to be any more effective 
than locomotor training alone.



Summary of CP and Robotic Walking
❖Robotic devices that provide assistive gait training for individuals with 

cerebral palsy do not provide a greater benefit for improving mobility 
than the standard of care.(Connor, 2022)

❖Due to the methodological variability of the studies, it is not possible to 
determine whether robot-assisted gait training is effective for treatment 
in children with CP. (Colomera, 20202 in Spanish)
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Help the parent/caregiver 
delight in the child and 
find happiness in being a 

parent/caregiver.  
Build their capacity to 
develop  strategies for 

participation. 
Help them smile and 

giggle.





Let’s Discuss

Let’s 
Discuss
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