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Robotic exoskeletons for locomotor training 205

1 ¢ 1 Clinicians’ demographic and robotic exoskeleton experience
Demographic Characteristics Site A Site B Site C Site D All Sites
n 10 9 8 2 29
Mean age (y) 34 37 36 32 35
Age (y) (range) 26-44 32-47 30-45 30-34 26-47
SCI clinical experience (y) (mean) 5.8 9 8.6 6.5 7.6
SCI clinical experience (y) (range) 1-12 4-13 2-22 4-9 1-22
Exoskeleton experience (y) (mean) 3.7 3.9 4.1 3.5 3.0
Exoskeleton experience (y) (range) 1-11 2-6 2-7 2-5 1-11
Sex (%)
Women 70 67 88 100 76
Race/ethnicity (%)
White 90 100 88 100 93
Black 0 0 0 0 0
Asian/Indian 0 0 0 0 0
>1 0 0 13 0 3
Other 10 0 0 0 83
Declined to answer 0 0 0 0 0
Hispanic/Latinx (%)
Yes 10 11 13 50 14
Exoskeleton experience type (%)
Research 50 0 25 0 24
Clinical 0 66 50 100 38
Research and clinical 50 44 25 0 38
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Clinicians’ training, experience, and certifications

n 29
Years worked (mean =+ SD) 7.8+4.0
Type of RT exoskeleton experience (%)
Rehabilitation therapy 37
Research 27
Both 37
Currently work with RT exoskeleton (%)
Yes 83
Years worked with RT exoskeleton (mean =+ SD) 3.3+2.7
Number of patients worked with using RT

exoskeleton (mean £ SD)
Inpatient 7.0+11.0
Outpatient 17.0+14.0
Unknown 0
What type of RT exoskeleton devices do you use?

(%)
Ekso Bionics 60
ReWalk Robotics 47
Parker Hannifin Indego 70
Other 23
Unknown 0
Decline 0
RT exoskeleton certifications (%)
Ekso Bionics 50
ReWalk Robotics 40
Parker Hannifin Indego 60
Other 13
Decline 3
Ekso Bionics certification level (%)
Level 1 initial training 30
Level 2 advanced training 33
Other 0
Decline 0
ReWalk Robotics certification level (%)
Basic training 37
Advanced training 23
Refresher (informal) 3
Other 0
Decline 0
Parker Hannifin Indego certification level (%)
Indego specialist 53
Indego trainer—clinic 30
Indego trainer—personal 27
Other 7
Decline 0
Have any of your patients purchased an RT

exoskeleton? (%)
Yes 33
No 53
Unknown 10
Decline 3
How many patients have purchased an RT

exoskeleton? (%)
1 13
2 15
5 5
Decline 3

(continued on next column)
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U fle 3 (continued)

High-Level Theme
(Frequency)

Mid-Level Theme
(Frequency)

Subtheme (Frequency)

Representative Quotes

Patient experience

Physical (24)

Realistic
expectations (62)

And so | think the — being able to walk
overground with individuals who might not
necessarily be able to do that without a
significant amount of assistance | think is
extremely valuable.

| think of all the other health benefits, too, that
again it's not well documented at this point,
but that's one thing that being upright and
walking gives you bowel/bladder, spasticity,
as people mentioned, a lot of different health
benefits that you can't get another way | think
is something to consider, especially with, you
know, taking it home, like, that might be the
biggest benefit to taking it home in the long
term is just from a health and wellness
perspective versus a functional perspective, at
least where it is at this point.

Whether they have true understanding about the
capabilities of—the real capabilities of
exoskeletons, what they can and what they
cannot do, that is where a lot of the
conversations really have to happen, not going
and seeing these cool marketing spots online
and not hearing these really emotional,
impressive stories from patients who have
utilized them online but getting to the nitty-
gritty of, well, this is where you are and these
are your goals and this is the reality for you.

And he said, well, my workers' comp offered to
buy me an exoskeleton or a standing
outdoor wheelchair, and he’s like, I like to go
hunting. | picked the standing outdoor
wheelchair. He's like, I'm not — you
know, as cool as this thing is, he’s like, this
doesn't give me what | want as far as my life
and the things that | want to be able to do.
And so that was kind of like an aha, like this
guy’s been in it and does great and loves it,
but he’s like, | don't want that.

There’s a very fine line between encouraging
someone and telling them why you're doing it
and having them run off with oh I'm doing this
because I'm going to walk. And it would be
nice if every single person that we saw every
day would have that opportunity, but not
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U e 3 (continued)

High-Level Theme Mid-Level Theme
(Frequency) (Frequency) Subtheme (Frequency) Representative Quotes
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U e 3 (continued)

High-Level Theme
(Frequency)

Mid-Level Theme
(Frequency)

Subtheme (Frequency)

Representative Quotes

Therapist experience

Training

Benefits (28)

Limitations (19)

Caregiver (31)

Patient (40)

If a limiting factor in walking someone is the
clinician’s ability to continue to sustain the
activity and not the ability of the patient to
sustain the activity, then that's a huge
limiting factor to the total volume that you
can actually get in in a session so | think
that's a great point because we can get a lot
more steps in with a device that's going to
help facilitate those steps than if we're
manually manipulating every step.

So that’s also where inpatient, sometimes it's
easier to get them into a robotic system than
to have the necessary four people it would
take to truly do a treadmill session.

But the biggest barrier is probably wounds, if
they already have wounds, and the weight
limit is 220.

But I think one limiting thing with EKSO is that
we usually always have two therapists in case
something bad happens, it's a little harder to
get out.

That's a perfect person, but you also have to have
the perfect support person.

And so far the caregivers that our patient have

chosen, like one of them was a son who, |

don't know how old he was, adult son that

learned the device to be his second person or a

wife, um, they've all been super supportive and

learned the devices right along with the
patient, and come to sessions. So | think
that's really facilitated their success as well.
mean, obviously they have to be physically
capable of it.

And, oh, my goodness | had one person from
North Carolina figure out that whole motor
neuron thing, he figured out how to use the
device, Level 2 training, meaning community
mobility, not just in the home within the first
2 days, completely independent. He took it to
a school. He took it to a funeral. We did
everything imaginable. We were on a light rail,
that's never been done on an exoskeleton. Like
it was easier — like a true community
ambulator in the device.

So it’s like trying to show them what the benefits
are, because we sort of know as therapists how
to guide them, but sometimes they're not
really sure what they're going to get out of the
trials. And so it's sort of enlightening to them
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