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Powered standing wheelchair devices 
(PWSD)

• With control of a joystick, it allows
– More frequent posture changes
– Standing regimens as well as 

incidental standing

• Mentioned in recent Duchenne 
muscular dystrophy care guidelines 
Birnkrandt 2018

– “Provided alignment is possible and 
contractures are not too severe”

• But for whom, what are the impacts 
and how would it be used?



Our pipeline of discovery

What is known
2015

• Birnkrandt, 2018
• Elise Townsend, 2016

• Observations 6-12 
months – n=4

• Good tolerance and 
some increases in 
hip and knee range

• Need more evidence
• Evidence based 

practice, equity, cost

Lived experiences
N-12 

• Qualitative study -
lived experiences

• How was the standing 
function used?

• Interviewed teenagers, 
parents and teachers

• Data synthesized to 
develop a model of 
themes

• Paper in 
Neuromuscular 
Disorders

Quantitative data 
(N=14)

• Impact on joint angles, 
pain and mental 
health

• Paper under review

Consensus on 
eligibility

• Delphi technique to 
develop consensus

• International 
multidisciplinary panel

• 3 rounds voting to 
achieve our consensus



Qualitative interview study –
how are PWSDs used?



Methods
• Semi-structured 

telephone interviews
✓ “How do you know?”

✓ “What does this look like to an 
outside observer?”

✓ “Why do you think this is?”

• Recordings transcribed 
and reviewed by 
respondents

• If parent or teacher, 
coded observable 
behaviour, e.g.

Emotion

“He’s feeling happy”

Observable behaviour

“He will smile and laugh.”



Overarching theme: “Capacity to be able”

• Management of comfort 
and fatigue

• Pain

• Physical activity 
and wellbeing

• Emotional 
wellbeing

• Independent actions

• Independence in 
personal care

Indepen-
dence

Health

Comfort
Commun

-ity

Interviews by Nita Vorster and 
coding by Nada Murphy



Independence– Independent actions
Reaching for things, vison, 
hearing

Household activities

School activities

I was able to stand up and order 
my own ticket at the counter.  It 
is easier than having to get my 
friends to pay for it and give me 
change or anything. So, I do that 
all myself.                 Adolescent



Independence in personal care
Passing urine in standing

Readjusting clothes

Grooming – hair and teeth

… And when we go out, I find the chair 
a lot easier. He doesn’t have to go 
right up into standing position, even if 
he just stands up a little bit it is still 
easier…. That is much easier than 
passing urine from a seated position.

Parent

Sometimes it is readjusting 
himself. Not actually getting 
dressed, but if I put shorts on him 
and they are not comfy, then he 
can stand up and readjust 
himself and get more comfy.

Parent

… more independent in toileting on his 
own, reaching for his toothbrush and 
easier to access places like preparing 
his lunch on the kitchen bench and 
reach the fridge.                    Parent



Health – Physical activity and wellbeing

It feels good to stand up and 
breathe as I get tired later in the 
day. Then I feel “folded up” after 
sitting too long. Standing helps 
me to stretch out around my 
chest and abdomen and can 
breathe easier. Adolescent

... able to join in more 
activities/games, eg, able 
to shoot a goal in 
standing. 
It has given him choices 
and control, eg, he 
decides when to do it and 
at what interval (say 20 

minutes or so.          Teacher

Stretch and comfort

Exercise / choice of activity

Routines incl. shorter bouts



Health – Emotional wellbeing

Negatively – He was thinking, I 
am going to be in this for the 
rest of my life – this is the end 
of my walking …                   Parent

He feels they will treat him 
more normally, as a grown up. 
He has a younger brother who 
is always called his older 
brother as the one who is 
physically able, but when he 
stands up, he feels more like a 
teenager – so that has been 
big.                   Parent

His behavior is probably that frustration I guess. He 
doesn’t get as frustrated now because he has the 
independence to be able to do what he wants to do.

Parent 

Self-consciousness / change

Emotional expression

Confidence / achievement

Behaviour / independence

I do not like to do it in front of 

people. Adolescent



Comfort and fatigue

Standing for position change

Reclining if tired

He has realized that on some 
days when he is really tired 
and struggling he can still 
stand. He will lean a bit back 
and still get a good stretch 
without being totally upright. 
He lays down flatter and 
watches movies as well. Going 
the other way is good for him 
as well.                     Parent

It is a positive in that I can 
readjust myself to get 
comfortable, rest in the recline 
position, stretch and it is easier 
with toileting.          Adolescent



Relief of pain
Standing for pain or pressure relief

Reclining

Chair adjustments
He wanted to stop at one point and it 
ended up being such an easy fix. We 
were moving the knee supports further 
and further out but we shouldn’t have 
been. You need to have physios who 
know the chairs and know how to 
problem solve. We don’t know as 
parents. Parent

Since he has had his chair, he has fallen and 
fractured his L4, had his ankle released. 
The pain from his back fracture if he was 
not in his chair was excruciating. The 
minute we put him in the chair … he said it 
was such a relief. To be able to stand for 
short periods of time ... Parent

If I stand for too long, my feet hurt, 
that is to be expected I think, but 
nothing that I didn’t expect.  Adolescent



Community belonging and 
involvement

Peers

School

Community

He was able to interact with 
people in standing during 
shopping, ordering at a 
counter etc. He was able to 
participate in school activities 
in standing face to face e.g. 
Speech giving, performing in 
an Easter play. He is able to 
stand at appropriates times in 
Church. He is able to talk to 
people at the same eye level in 
standing.

Parent

We went to my year eleven 
semi-formal and I was able to 
stand up and talk to my 
friends.  It is a lot easier in a 
party situation otherwise I 
would not have been able to 
hear what any one was 
saying if I was sitting down.

Adolescent



Quantitative data – non-
randomized stepped wedge study 



Trial 
design



Characterising
standing in a 

PWSD

Angles measured with Kinovea software
by Stephanie Parkinson, Curtin University



Joint angles in standing (n = 11)
Rate of change
(degrees / year)

95% CI P value

Hip 2.72 -7.1, 12.5 0.550

Knee -3.83 -11.2, 3.5 0.270

Ankle 0.53 -4.2,  5.2 0.809

Data collected over a median (range) of 12.4 (3.3 to 23.2) months



Mental health – adolescent report(n=14)

Mean (SD) baseline 
score

Coefficien
t

95% CI P value

Total score (/ 40) 13.1 (3.8) -3.0
-4.6, -

1.5
<0.001

Hyperactivity (/10) 4.8 (2.7) -1.1
-2.0, -

0.1
0.037

Emotion (/10) 3.5 (1.5) -1.1
-1.9, -

0.3
0.007

• Strengths and difficulties questionnaire, 20 items, 3-point response scale, total possible scores - 0 to 40, 
• Score of 15 or more suggests borderline mental health symptoms – 6 (46%) borderline at baseline
• Mixed model adjusting for time, age and ability to take steps at recruitment



Mental health – parent report (n=8)
Mean (SD) 

baseline score
Coefficient 95% CI P value

Total score (/112) 84.6 (13.8) 7.9
3.3, 
12.5

0.001

Anxiety/depression (/24) 17.5 (4.1) 4.3 1.3, 7.2 0.005

Peer relations (/16) 11.0 (3.9) 2.4 1.0, 3.9 <0.001

Dependency (/16) 10.5 (2.4) 1.6 0.7, 2.6 <0.001
• Personal Adjustment and Role Skills III questionnaire, 20 items, 4-point response scale, total possible scores range 

from 28 to 112, 
• Score of <72 or more suggests mental health symptoms – 2/8 mean borderline at baseline
• Mixed model adjusting for time, age and ability to take steps at recruitment
• No significant effect for hostility, productivity, withdrawal domains



Delphi study – who is eligible?



Multiple perspectives
• Black and grey literature

• 62 clinicians &  9 families

• Round 1 – 80 statements

– 38 (61%) clinicians

– 9 (100%) families

• Rounds 2 & 3

– 33 (87%) clinicians

– 4 (44%) families

Expert panel - profession Number (%)

Physiotherapists 22 (67%)

Occupational therapists 8 (24%)

Other - Clinical psychologist, 
neurologist, posture specialist

3 (9%)

Expert panel - country Number (%)

Australia 24 (73%)

US 5 (15%)

UK, Sweden 4 (12%)



The Delphi decides - >70% consensus on 
47/80 items

• Assessments

• Trial characteristics

• Function, impairments

• Cognition and mental 
health

• Personal factors

• Environmental factors

Example items
consensus

n/N (%) 

The child should be able to 
stand without pain over 10-

minute bouts

29/37 
(78%)

The child can be unable to take 
any steps independently and 
still considered for a PWSD

34/36 
(94%)

The child should be able to 
participate in standing practice 
without excess fear and anxiety

33/36
(92%)



Summary of guidelines - 1



Summary of guidelines - 2



Summary of guidelines - 3



Summary of guidelines - 4



What have we learnt?
• Multiple uses of standing suggesting increased independence 

and quality of life
• Joint angles preserved over first 12 m
• Mental health improved –

– Teenager and parent reported
– Be aware of psychological challenges

• Not usually associated with additional pain
– Technical support extremely important

• Framework for evaluating eligibility
– Timing of getting the chair – just going off feet or slightly earlier



Evidence

www.healrenocounty.org

• Dissemination

– Clinicians, families, 
NDIS

• Support manual

• Longitudinal 
pathways – n=14

To support accessibility
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