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* Wearable robotic devices for the upper limb are currently being developed to T — “l could’t see that it would be so * Occupational therapists can play a key role in the development of wearable
enhance arm and hand function for individuals with neurological conditions such as difficult not to be able to have a robotic deV|ce§: . | . o
stroke and Spina] cord injury (Xu et a|_’ 2022; Yurkewich et a|.’ 2022) e Easy to use prototype... that we WOU|(EJ b.e able to put ¢ Enﬁaie detV|Fe UI-.C.oe.rS |IndreS-eartCh .;C.O deti:‘mlr;e ddes(ljgn pr|(|)rjc'F|es

e Historicall upper limb orthotic devices have often been developed with minimal . on and off ourselves to eliminate people ¢ oliapborate In Clinical aevice testing with Intended popuiations
, ¥, UPP , , P * Able to don/doff mdc?pende.ntly _ o from helping us. | think that would be * Provide feedback to the design team on clinical utility
input from potential consumers and are abandoned at high rates (Sugawara et al,, * Able to wear the device during daily activities \_ really important.” - Participant with SCI * Help link the priorities of device users and their caregivers with design goals
2018). * Improves hand function during daily activities * |t may not be feasible to incorporate all user needs into a single device:

* Incorporating the needs and values of consumers during the development of such
devices is crucial and can help ensure these devices are useful and acceptable Low profile and light weight
(Torricelli et al., 2020). Aesthetic appeal

* Occupational therapists can contribute to this process through collaboration with e Waterproof (for use during bathing, hand washing, etc.)

Comfortable for multi-hour use

* @Goals are often individualized based on unique user needs

* Itis challenging to create advanced technologies with high functionality that are
also lightweight and easy to use

* The potential for device customization may help increase adoption

“I'd love to be able to wash my hair or\
to put my hair in a ponytail. That would
be a great, great hurdle... if | could get
over that one... oh, wash my right arm,

engineering teams and people with disabilities by centering stakeholder voices and « Offers positive reinforcement for continued device use that would be a godsend if | could * Collaboration is needed to develop solutions that meet the complex needs of
driving device design to support end-user goals for pragmatic application. wash... the right side of my body with device users.
\my left arm.” - Participant with stroke]
Functional Goals
( \ [ J [ J
.. . . e Stroke “Like if | need to open a door, or \ Fuiure Dlrechons
Individuals with reduced hand function T the f t0 be able t biect let’s say, grab something or use
- " e Open the fingers to be able to grasp objects ,
due to neurological conditions . . L L : something, or zip-up a jacket. | think o dividual ith logical diti hould be included |
e Participate in bimanual activities such as cutting food Individuals with neurological conditions should be included not only as
\ / : ) ! that will help because [it] would . . : .
folding laundry, cooking, etc. help to open up my fingers, o | research participants but also as members of advisory panels for research in
e C6-C7 Spinal Cord Injury could open up my coat and then to the development of wearable robotic devices for the hand.
e Lift objects that are too heavy for tenodesis grasp \_ Zip it up.” - Participant with stroke / Device development is a complex, iterative process that requires
: e Maintain a tight grasp when opening bottles/ multidisciplinary collaboration.
Device squeezing levers and during fine motor activities such /~, L Y\ * Future work should continue to engage key stakeholders in the development
Users . .. | would really love to write with my hand ) ] o ) ] )
Engineers as writing or painting and draw...That requires being able to of device design goals and clinical testing strategies to ensure that resulting
e hold something tightly enough to apply devices meet consumer goals and needs.
Hardware Designers Barriers to Use pressure.” - Participant with SCI )
e Lack of insurance coverage A TS
Computer Scientists Clinicians 4 - _ e Causes pain or is uncomfortable “You just don't want it to look clunky... people Stakeholders
\_ Occupational Therapists ; are gonna already look at it. | don't want them
* Improper fit looking at it too long.” - Participant with stroke
Physical Therapists e Lack of mechanical support J
e Does not match level of hand function N
\_ Physicians Yy e Does not function as intended “So | was thinking if it’s a bit heavy, even though I could
e Bulky, cumbersome, too heavy grasp things and do stuff, my arms might weaken very
. . e Too confusing or complicated quickly and not be able to do stuff.” - Participant with SCI)
Device DES|gn Clinical Device

Testing Development

MyHand Device for
Post-Stroke Hemiparesis
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