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Abstract

Background: Upper extremity function playsacritical rolein completing activities of daily living, employment, and participating
in recreational activities. The FEPSIim deviceisamedical device for hand and wrist rehabilitation that can be adjusted according
to the patient’s requirements in rehabilitation. Furthermore, the FEPSim can be used to assess the patient’s strength and range of
motion of the forearm, wrist, and hand. At present, the acceptance and usability of the FEPSim have not been tested in aclinical
setting, with limited perspectives from rehabilitation-providing clinicians.

Objective: This study aimsto understand the factors related to the acceptance and usability of the FEPSIm device. Upper limb
disorders are prevalent across populations. The impact of upper limb disorders, both acute and chronic, puts a significant burden
on the Canadian health care system.

Methods: A qualitative descriptive study was conducted that involved face-to-face semistructured interviewswith hand therapists
from hand therapy services who used the FEPSIim device. We used purposive sampling to recruit 10 participants over a period
of 14 months. Semistructured interview questions (topic-guided) examined the technology acceptance and usability of the FEPSIm
device.

Results: We found 6 factors to be critical aspects of the acceptance and usability of the FEPSIm device. These factors were (1)
useful for therapy, (2) effortlessness, (3) environmental conditions, (4) internal encouragement, (5) technological aesthetics, and
(6) use.

Conclusions: The FEPSim device waswidely accepted by the therapists. The use of the FEPSIim device is afeasible alternative
for supporting hand therapy.

Trial Registration: ISRCTN Registry ISRCTN13656014; https://www.isrctn.com/| SRCTN13656014

(JMIR Rehabil Assist Technol 2022;9(4):e42385) doi: 10.2196/42385

KEYWORDS

usability; technology acceptance; hand therapy, rehabilitation, disability; medical device; limb disorder; chronic disorder; health
care system

https://rehab.jmir.org/2022/4/e42385 JMIR Rehabil Assist Technol 2022 | vol. 9 |iss. 4| e42385 | p. 1
(page number not for citation purposes)


mailto:miguelcr@ualberta.ca
http://dx.doi.org/10.2196/42385
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES

Introduction

Upper extremity function plays a critical role in completing
activities of daily living, employment, and participating in
recreational activities [1]. Upper extremity functions can be
detrimentally impacted by numerous disorders, thus having a
deleterious impact on health and well-being [1-4].

Upper limb disorders are prevalent across populations [5,6].
There is significant variability surrounding the operational
definition of upper limb disorders with differing underlying
etiologies, as well as significant heterogeneity [7]. Therefore,
awide prevalence of estimates of upper limb disorders between
1.6% and 53% has been reported [7].

The impact of upper limb disorders, both acute and chronic,
puts a significant burden on the Canadian health care system.
One of the most prevalent etiologies resulting in upper limb
impairment is arthritis; nearly 1 in 5 Canadians are living with
arthritis, resulting in a yearly health care expenditure of CAD
$6.4 billion [8,9]. Another common cause is cerebrovascular
accidents, with an incidence rate of approximately 62,000 cases
per year, costing the health care system US $3.6 billion annually
[10]. Nearly 714,000 cases of injuries specific to the wrist and
hand were reported during 1 year, as reported by the Canadian
Community Health Survey [11]. Focusing further on wrist
fractures, nearly 47,000 cases per year are reported in Canada,
resulting in over CAD $100 million in acute care costs alone
[12]. Finally, peoplewith spinal cord injury may also experience
impaired hand function; 86,000 Canadians areliving with spinal
cord injury, resulting in CAD $2.7 billion of health care costs
per year [13]. Together, etiologies resulting in upper limb
disordersimpact millions of Canadians and are associated with
an annua health care expenditure in the tens of billions of
dollarsin Canada aone.

With this immense prevalence and impact of upper limb
disorders, rehabilitative approaches play a pivotal role in
compensation for, or restoration of function after, these
impairments. The increasing emphasis on rehabilitation
technologies to promote activities of daily living while
increasing therapy efficiency, accessibility, and practicality has
resulted in various technological and robotic devices targeting
upper limb therapy [14-17]. Indeed, rehabilitation strategies can
improve upper limb function, athough compliance and
technology acceptance and adoption can pose significant
challenges[15]. Additional factors associated with conventional
therapy approaches such as resistance balls and putties can
quickly lead to alack of engagement from the patient, which
ultimately impacts performance and compliance. Robotic
rehabilitative technologies have begun to address this issue,
although often at alogistical or financial cost [15,17].

Current devices specific to upper limb rehabilitation can be
categorized into low-cost and portable, high-cost and portable,
or high-cost and nonportable [18]. Although many low-cost
devices exist as part of routine clinical care, to the authors
knowledge, none are capable of allowing a therapist to obtain
performance metrics such asforearm, wrist, and hand strength;
range of motion; or dexterity during functional hand movements
(eg, wrist pronation/supination and flexion/extension) and grasp
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patterns (eg, the lateral grip, which is the grasp pattern used
when grasping and turning a key to open a door).

The FEPSIim (flexion, extension, pronation, and supination),
developed by Karma Medical Products, isamedical device for
hand and wrist rehabilitation that can be adjusted according to
the patient’s requirements in rehabilitation. Furthermore, the
FEPSim can be used to assess the patient’s strength and range
of motion of the forearm, wrist, and hand. To measure range of
motion, the device has features that allow the therapist to
determine the degrees of movement of any given joint. The
FEPSim aso counts the number of repetitions of an exercise
that the patient performs, which is an indicator of the patient’s
endurance. The customizability of the FEPSIim alows for
adjustments during rehabilitation progression and targeted
therapeutic goals. This is achieved by the ability to adjust the
strength and dexterity that the patient requires during therapy.
The adjustment of dexterity is achieved by using a variety of
accessories for exercising different grasp patterns such as disk

grasp, power grasp, spherical grasp, and lateral grip.

Although rehabilitative devices may be efficacious, there are
factors behind technology acceptance, usability, and compliance
that may ultimately impact the final adoption of these
technologies. For instance, in a recent randomized controlled
trial investigating neurorehabilitation technology with
occupational therapy—delivered hand rehabilitation compared
with occupational therapy alone, over one-third of the
participantsin the neurotechnology and therapy group dropped
out of the study due to noncompliance [19]. Rates of
nonadherence to rehabilitation interventions as high as 50%
have been reported [20]. This puts further stressors on the
individual, the therapist, and an overburdened health care system
[20]. Therapists are critical stakeholders in the adoption of
rehabilitation technol ogies. To facilitate adoption by therapists,
factors including perceived technological effectiveness (ie,
useful ness because technology hel ps to achieve the therapeutic
goals), therapeutic effort to implement the device, and patient
acceptance are fundamental [21].

Together, the FEPSIm’s available features allow rehabilitation
practitionersto optimize therapy, make informed decisions, and
conduct objective measurements of rehabilitative progress
specific to the upper limbs. At present, the acceptance and
usability of the FEPSIim have not been tested inaclinical setting,
with limited perspectives from rehabilitation-providing
clinicians. Therefore, the purpose of this study wasto understand
what factors affect the technology acceptance and usability of
the FEPSim device for hand therapy by therapistsat 2 hospitals
in Canada.

Methods

Design

This study is part of a comprehensive study that aimed to
determinethe clinical effectiveness of adding the FEPSIm device
to standard carefor patientswith injuriesand clinical conditions
of theforearm, wrist, and hand. A comprehensive study protocol
can befoundin [18]. For the qualitative component of the study,
we used aqualitative description design [22] to understand what
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factorsarerelated to the acceptance and usability of the FEPSIim
device. Qualitative description is appropriate when seeking to
provide a descriptive summary of the experiences and opinions
of agroup of peoplein relation to a phenomenon [23,24].

Setting

This study was conducted in 2 health care facilities located in
Edmonton, Alberta, Canada, namely the Royal Alexandra
Hospital Outpatient Clinic and Glenrose Rehabilitation Hospital
Specialized Rehabilitation Outpatient Program Hand Class.

Participants, Sample Size, and Recruitment

A purposive sampling method was used in this study. Hand
therapists from hand therapy services that used the FEPSIim
device were recruited, as they could provide insight into what
factors have an influence on the acceptance and usability of the
FEPSIim device. To ensure we reflected the diversity of
experiences appropriately, we intentionally recruited hand
therapists from the 2 clinical sites. All the participants were
required to have used the FEPSim device. A total of 10
interviews were conducted, 1 with each participant. Hand
therapists did not receive any incentive for participating in this
study.

Ethical Consider ations

Ethics approval was obtained from the University of Alberta
Research Ethics Board and in accordance with the Declaration
of Helsinki (study protocol and approval number: Pro00095587).
Written informed consent was obtained from the participants
prior to their participation in this study [25]. This study is part
of alarger study registered at the International Registered Report
Identifier (IRRID).

Data Collection Procedures

We used semistructured interviews to ensure that we collected
abroad range of perspectives [22,26] regarding the technology
acceptance and usability of the device. The semistructured
interviews had 16 questions. During the semistructured
interviews, hand therapists responded to questions such as the
following: Was the FEPSIim useful? Was learning to use the
FEPSIm easy?Was using the FEPSim well-suited to your needs?
Do people who are important to you think that you should use
the FEPSIm? Do you plan to use the FEPSim in the near future?

They aso described actua use of the FEPSIm, if applicable.
The semistructured interviews alowed the respondents to
express themselves in their own manner and pace [27]. The
interviews were conducted face-to-face.

The project coordinator (YL) conducted 10 face-to-face
semistructured interviews over the course of 14 months. Each
interview began with the project coordinator presenting the
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study’s background and purpose. Theinterviewswere completed
in arange from aminimum of 15 minutes to a maximum of 45
minutes.

The semistructured interview questions (topic-guided) examined
the technology acceptance and usability of the FEPSim device.
The semistructured interview questions were developed, and
their face validity was determined by obtaining feedback from
2 co-authors (AMC and AMRR) who had expertisein usability
and technology acceptance research [28,29].

To verify the preliminary results with the participants [30], the
participants were asked to read their interview transcripts for
consistency. This was done to allow the participants to correct
any misunderstandings, to further expand on their ideas, and to
add comments regarding the technology acceptance of the
FEPSim device if any had been missed.

Data Analysis

The semistructured interviews were audio recorded and
transcribed verbatim by a professional transcription service.
Thetranscriptswere read and reviewed multiple timesto ensure
accuracy [31]. Content analysis [32] guided our data analysis.
Thetranscripts were annotated and coded based on their content.
The codes were then organized into subcategories. After
analyzing each semistructured interview, we compared the
findings between the different participants. A conceptually
clustered matrix was used to compare and contrast the responses.
The datafrom each semistructured interview were summarized
in atable and cross referenced. In order to achieve saturation,
we used a data saturation model (ie, relates to the degree to
which new data repeat what was expressed in previous data).
Microsoft Excel software was used to conduct the dataanalysis.

In this study, we adopted verification strategies such as
methodol ogical coherence, sampling adequacy, concurrent data
collection and analysis, and theoretical thinking in order to be
more rigorous during the data collection and analysis [33]. We
also adopted the verification strategies proposed by Morse et
al [33] to enhancerigor during data collection and analysis. We
supplemented these with aspects of trustworthiness strategies
such as verifying data accuracy, peer debriefing, and keeping
an audit trail [34].

Results

Participants

Table 1 shows the participants demographics. The sample
comprised 10 therapists from the Roya Alexandra Hospital
Outpatient Clinic (n=5) and the Glenrose Rehabilitation Hospital
Specialized Rehabilitation Outpatient Program Hand Class
(n=5).
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Table 1. Participant characteristics (n=10).

Rios Rincon et d

Variable

Therapists' results

Age (years), mean (SD)
Years providing hand therapy, mean (SD)
Sex, n (%)
Male
Female
Background education, n (%)
Occupational therapy
Physical therapy
Other
Highest level of education, n (%)
Bachelor’s degree
Master’s degree

Diploma

40.20 (6.63)
13.10 (6.95)

0(0)
10 (100)

7 (70)
0(0)
3(30)

6 (60)
2 (20)
2 (20)

Factor s Affecting the Technology Acceptance and
Usability of the FEPSim Device

The data generated 6 categories (hereafter, factors) as being
critical aspects of the acceptance and usability of the FEPSIim
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device. These factors were useful for therapy, effortlessness,
environmental conditions, internal encouragement, technological
aesthetics, and use. Each factor was further divided into
subcategories as described in thefollowing sections (see Figure
1 for more details).
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Figure 1. Factorsthat affects acceptance and usability of the FEPSim device.
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Useful for Therapy

One aspect of the device that was useful for therapy was
described by the therapists as how its featuresfacilitated therapy
sessions with patients and helped to achieve their therapeutic
goals. Subcategories of thisincluded usefulness, therapy goals,
versatility, and measurement and grading.

Usefulnessisrelated to how the features of the FEPSIim device
can be used in combination with other strategies and modalities
to facilitate the provision of hand therapy to patients who have
alower-level arm injury or disorder and who have moderate to
high functioning. The participants highlighted that using the
FEPSim device may provide patients with independence during
therapy, as the therapist can teach them how to change tools
independently or the patients will know what repetitions they
have done of agiven exercise, which will facilitate the provision
of therapy to groups (eg, hand classes). The participants also
found it useful that the FEPSIm device allows daily activities
to be simulated.
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Usability
Like, the number is there in front of people. So, they
can see how many times they’ ve turned the tool. And
the ways that you adjust the resistance on it is more
precise, and so | think it's more effective and more
professional than the older tool. [P8]

| find it's useful because a lot of the tools on it
are—simulate, kind of, every day functional things
they do, like the doorknob and the twisting. [P7]

Therapy goas were described in terms of how the FEPSIim
device hel pstherapistswork on patients’ strength and endurance
building, range of motion, grasp and release or grip and pitch,
and functional goals. However, one participant commented that
the device is not useful for manipulation goals.

I think | used it if | wanted to get a certain work on
a certain movement pattern. So, if there was, you
know, the knob or the lever or the key grasp or, you
know, any of the other sort of grasps that | felt like,
you know;, | wanted to target, it was good. It was good
in that respect... Yes. | felt like, like | said, | used it
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to achieve certain movement patterns and for getting
in the strength and endurance that | needed. [P9]

| don’t tend to use it for manipulation goals, because

you're not really manipulating, you're grabbing and

releasing or pinching and releasing, you're not having

to pick up and manipul ate stuff within your fingertips,

s0. [P4]
Versatility is related to specific features that make the FEPSIim
device a single tool that provides many different options and
attachments that can be used for several therapeutic goals with
patients. For exampl e, the device can be adjusted for resistance,
it has several attachments that allow different grasp and grip
patterns to be worked on, it counts the number of repetitions,
anditisdlick. The participants also used descriptors such asthe
FEPSimisan“al-in-onedevice,” thus highlighting that neither
the patients nor the therapists have to walk around to use
different tools, but rather, the FEPSim provides everything they
need in one device.

| think the adjustability isgood in terms of, you know,
being able to use one thing for many usages. [P9]

| like the versatility with all the different, like,
attachments and heads that you can use. And the fact
that you can have a great range of adjustability for
resistance. [P8]

It was useful because then | could track and | could
plan to make increases and to increase the program
and the resistance to reach goals of, you know,
increased strength and that type of thing. [P7]

Measurement and grading are related to the device's features
that allow different aspects of the treatment to be counted,
graded, measured, and monitored over time. The participants
highlighted as positive features that the FEPSIim counts the
repetitions of the exercises and allowsthe therapist to grade the
resistance, the amount of rotation, and the difficulty of different
grasps and grips using the real-life attachments; thus, the
therapist controls the strength, range of motion, and hand
patterns the patient needs to use during a session. All of these
features allow the therapists to use objective data and provide
feedback to the patients, which helps with the transferability of
skills gained from the device to the use of real-world objects.

What | really like is the counter. So, the patients get
direct feedback. They don’t have to rely on counting
the repetitions. For traditional pieces of equipment,
they don't have that visual feedback. So, | like that.
Asthey're doing it, they can see the counter, so | can
say stop at 20. [P10]

| likethat it countsthe reps and that you can increase
the strength. [P1]

Effortlessness

Effortlessness within the context of this study was defined as
how easy it is to learn to use the device. The participants
identified that the FEPSIim devi ce was self-explanatory and easy
to use.

The self-explanatory aspect was related to how easy it was to
learn or figure out how to use the device. The participants
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highlighted that learning how to use the device was easy and
self-explanatory and that they were able to figure out on their
own how to use it by asking their colleagues afew questions.

Yeah. Learning is pretty straightforward. Like, you
look at it, and it’s fairly intuitive in how you set it up.
Like, you pull the pin. You can see how the
attachments only attach in a certain way. Yeah. And
then the device got improved when you could do
the—when you could push down the suction to get it
off [to remove it from the table], because before the
suction used to be really hard to get off. [P10]

The easy-to-use aspect includes how easy it isfor the deviceto
be used, cleaned, set up, and transported, as well as how easy
it is to teach patients how to use it. In general, most of
participants commented that the FEPSIim device is easy to use.

| don't think setting it up takes a lot of effort.
Sometimes, like, taking it off the table as | just
described is a little bit more effortful. [P8]

It's pretty straightforward to use, pretty easy to clean.
[P4]

It's useful in that it's easy to transport and just have
it sit at one station, and they can do a number of
things without having to move around the room. [P7]

Environmental Conditions

Environmental conditions were described in terms of how
supportive the environment iswith regard to using the FEPSIim
device. The participants commented on the support and training
provided by the FEPSim device's vendor and the institutional
access and support.

The participants identified the vendor's support and training as
being an important element for using the device's features in
full. The participants felt that they had not had formal training
or direct contact with the vendor. One participant commented
on having only alittle in-service. It seems that formal training
on how to use the device was not provided by the vendor, so
the therapists had diverse experiences with their training.
Discrepanciesin training might affect how much the therapists
used all the device's features.

But | thought that it was—like, | was ableto figure it
out. Maybe | didn't figure out everything, but I
thought | got it to do what | wanted... Maybe | didn’t
know that you could do it (supination and pronation)
with that machine. [P9]

| feel like the majority of the training that happens
with thetool isjust kind of from staff member to staff
member. [Pg]

| think it would be a good idea if, moving forward,
that there is a legend or an exercise sheet or—that
shows different ways of using the tools in order to
target different things. Because as it stands, | think
everything was left just to me to try and put things
together in order to reach the goals that | wanted.
[P7]
Institutional accessand support arerelated to how much support
from the hospitals was provided to use the FEPSim device and
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how availablethe device wasfor use during therapeutic ons.
The participantsfelt, in general, that the hospital s supported the
use of the FEPSIim device. The therapists commented that the
device was available in general, although some barriers were
identified regarding its complete accessibility such as the
FEPSIim sometimes being located in an intervention room
different from the one used to provide treatment. The
participants also commented that they learned how to use the
device mainly from their colleagues and that they did not have
direct contact with the vendor when they had an issue with the
device. The contact was through technology leaders who are
therapists whose dutiesinclude promoting technol ogy adoption
at one of the hospitals.

Oh, see I’'ve never dealt with [the vendor], it was
always our technology leader that kind of would go
to it, and I’ve never had a problem that | had to
problem-solvewith, but then it was kind of self-evident
how to work the FEPS, so. [P4]

| guessit'd be whether or not we're treating in our
roomthat hasthe FEPS. Because right now, we have
two [FEPSm] in SROP [the outpatient service], but
we have treatment spaces all over the hospital. o, if
there’sno FEPSthere, then | wouldn’t—or | couldn’t
book the area with the FEPS and that would be a
barrier. [P10]

Internal Encouragement

Internal encouragement is related to the attitudes of people in
the therapists human environment toward them using the
FEPSIim device as part of their treatment. The participants
commented on feeling encouraged by their managers,
supervisors, and colleagues to use the FEPSIm device but that
they were able to make the decision about whether to use it or
not with their patients.

They're good at encouraging usto and providing the
education and then allowing us to have that
therapeutic decision making if we useit or not. [P5]

They [ managers, supervisors, colleagues] encourage
it [the FEPSm device], like the therapists do the
assessments and they'll add that on the treatment
plan, or we can add it too, and that happensregularly.
[P1]

Technological Aesthetics

Technological aesthetics was described in terms of how the
FEPSim device's appearance contributed to its acceptance. The
participants commented on how cool, innovative, and high-tech
the devicelooked, which motivated the patientsto engage during
sessions when it was used.

| mean, the FEPSIooks good. It does. It looks pretty
sleek. And | think patients get impressed by the |ook.
Actually, my patient really wanted to—the one that
was in the control—wanted to use it. So, | think that
might be a motivating factor for patients. [P9]

..if | talk about like how it's made, people are always,
think it's really cool, because it's on a 3D printer.
o, the patients get excited about it, because they just
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think that it's cool and they like the way it looks.
[laugh] Yeah. [P10]

Use

Use, in the context of this study, is related to the factors that
influence the actual use of the device during therapeutic
sessions. The subcategories identified by the participants are
related to the barriers regarding use and frequency of use.

The barriers against the actual use of the FEPSIm device
included (1) COVID-19-related restrictions, (2) patient
conditions, and (3) therapeutic goals that were clearly focused
on functional outcomes. The participants commented on how
the COVID-19 pandemic had been having ahuge impact on the
use of the device, as the measures to control the spread of the
virus changed the frequency of the therapeutic sessions and the
mode of delivery (eg, from in-person to telerehab). The
therapists commented that, if the device was available at home,
the patients could use it on a regular basis. However, as this
was hot the case, during the sessions at the hospital, the
therapists opted to teach activities and exercisesthat the patients
could practice with the resources they had at home. Lack of
active movement of the wrist, lack of grip, pain, and cognitive
issues were identified as factors related to the patients
conditions that limited the therapists from incorporating the
FEPSim device during the treatment sessions. One participant
commented that the FEPSIm was “abstract” for patients with
cognitive issues whose sessions needed to focus on actual
functional tasks (eg, getting dressed or doing up their zipper),
which are not possible with the device. Having patients with
cognitive issues was an example of how the device was not
appropriate for use with cases for whom the therapeutic goals
needed to be strongly focused on functional, real-world
outcomes.

Well, because COVID, | don't know what my near
future looks like, but right now I’ ve been doing a lot
in outpatients, right now my whole caseload is on
Zoom. [P5]

Frequency of useisrelated to how frequently the therapists used
the FEPSIm device. The participants commented on how they
used the devicefairly frequently but not in every single session
with the patients. Frequency of use depended on the patients
needs, the availability of the device, and how the session turned
out.

| think it's been used fairly frequently but not on
everybody—depending on the patient. [P10]

Discussion

Principal Findings

In this study, we aimed to understand what factors affect the
technology acceptance and usability of the FEPSim device for
hand therapy by therapists at 2 hospitalsin Alberta, Canada. In
doing so, by using aqualitative description design, we analyzed
data from 10 semistructured interviews conducted with hand
therapists that used the FEPSim. Overall, 6 factors were found
to be critical aspects of the acceptance and usability of the
FEPSIm device. These factors were useful for therapy,
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effortlessness, environmental conditions, interna
encouragement, technological aesthetics, and use.

Our findings revealed that the FEPSIm device was useful for
hand therapy. The usefulness of the FEPSIm device liesin the
fact that it is aversatile tool with avariety of measurement and
grading systems that allow therapists to tailor their treatment
plans to achieve their clients' hand therapy goals. This finding
is consistent with the results of previous studies about
technology acceptance and usability in mobile health, health,
and rehabilitation and assistive technologies [28,35-37]. For
example, the study by Liu et a [35] aimed to explore the
technology acceptance and usability of GPS technol ogy among
persons living with dementiaand family caregivers; they found
that usefulness had a significant influence on the acceptance of
GPS. In the study, GPS technology provided peace of mind for
caregivers and more independence for people living with
dementia [35]. In another study, Liu et a [28] reported that
useful ness was the most significant factor in the acceptance of
new rehabilitation technologies. In other words, how
rehabilitation technologies can help therapists to achieve their
therapeutic goals with clients was the most important factor in
determining therapists acceptance and use of these new
rehabilitation technologies [28].

It isimportant to note that the versatility of the FEPSim isadded
value for the device that allowstherapy to be achieved. In other
words, the therapi sts acknowl edged that the FEPSim device has
a relative advantage over traditional devices (including old
FEPS models[ie, wood-based deviced]) that therapists had been
using. Relative advantage is understood to be the degree to
which using the FEPSIim device is perceived as being better
than using its precursor or other devices [38]. The relative
advantage of the FEPSIm accounts for a device that is more
usable and functional for therapy. This finding reassures
rehabilitation technology designers that they should hear the
voices of therapists before embarking on designing and creating
these technologies. In other words, the use and implementation
of co-design and co-creation strategies should be paramount for
rehabilitation technology designers.

We found that using the FEPSIim device was effortless. The
FEPSim deviceis self-explanatory and easy to use not only for
therapists but also for patients. By having a device that is
self-explanatory, therapists meant that the FEPSIm is very
intuitive to use and that it is easy to remember how to use it.
Simply put, the FEPSIim device is memorable. The scholarly
literature defines memorability as afeature of atechnology that
is easy to remember, so that the casual user is ableto return to
use the technology after some period of not having used it,
without having to learn everything all over again [39]. On the
other hand, ease of useisunderstood to be the degree to which
aperson believesthat using atechnology would be free of effort
[38]. The scholarly literature in the field of technology
acceptance and usability of mobile applications for health,
health, and rehabilitation and assistive technol ogies shows that
ease of use is becoming a less important factor with regard to
technology acceptance as long as the technology shows signs
of usefulnessin achieving therapeutic goals. For example, one
study found that therapists were not influenced by the degree
of difficulty of using new rehabilitation technologies [28]. The
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same is true for another study that assessed the technology
acceptance of amabile application that wasintended to support
theworkflow of health care aideswho provided servicesto older
adultsresiding in acarefacility [37]. More surprisingly, afurther
study found that the ease of use of a GPS technol ogy mattered
inversely to itstechnology acceptance. In other words, contrary
to what many technology acceptance theories predict (eg, [39]),
while the users perceived that the GPS was hard to use, they
would still have continued to use the device if they were able
to do so [35]. Since our study was a qualitative study, it was
impossible for us to determine how important effortlesswasin
comparison to the other factors. Therefore, it would be worth
exploring through a quantitative study whether the FEPSIim's
ease of use is a salient factor with regard to technological
acceptance and the specific weight of thisfactor compared with
usefulness, for example.

The therapists believed that they had created all the conditions
to use the FEPSim device. Environmental conditions included
the vendors’ support and training, internal access to the device
and support, and working space and workplace structure.
Environmental conditions, also known asfacilitating conditions
in sometechnol ogy adoption theories such asthe Unified Theory
of Acceptance and Use of Technology (UTAUT), are defined
as the degree to which an individual believes that all the
conditions exist to support the use of a technology [38]. This
result did not surprise us, as there is an extensive body of
literature in the field of technology acceptance and use that
points toward facilitating conditions as a salient factor in
technology acceptance and use [40].

The aesthetics of the FEPSim device motivated its use. In other
words, the patients liked the way the FEPSim device looks and
the way the device was made (eg, 3D-printed). Thisfinding is
consistent with the scholarly literature and, at the sametime, is
interesting because it has some implications. For example, a
recent study aimed to identify what factors are related to the
acceptance and usability of locator devices that are important
to individual swith dementia and other stakeholders. The study
found that aesthetic appeal wasafactor intechnology acceptance
[29]. Theimplication of our finding liesin thefact that aesthetic
appeal might have been a motivating factor for the patients to
use the device, which in turn might have influenced the
therapists' decision to adopt the FEPSIm technology. In other
words, the clients drove the therapists decision to adopt the
technology. Motivation, which is moreformally called hedonic
motivation in some technology acceptance theories (eg,
UTAUT?2) and which is defined as the fun or pleasure derived
from using atechnology [41], has been shown to be an important
determinant in technology acceptance and use [42]. Other
scholarshavefound similar resultsregarding “ positive feedback”
that influenced mutual technology acceptance between dyads
of users. For example, in one study, caregiversand clientsliving
with dementia encouraged each other to use GPS devices in
order to address the burden on caregiversthat is associated with
anxiety about their clients getting lost [35]. From a research
perspective, it would be worth studying the phenomenon of
technological acceptance further, following a dyadic approach
rather than exploring individual perspectives and beliefs.
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Limitations

Thisstudy has oneimportant limitation. The datawere collected
from participants who were therapists from 2 health care
institutions in the public sector only. This limited the potential
for generalizing the results, for example, to therapistsfrom other
provinces or the private health care sector in Canadaor in other
countries. Regardless of thislimitation, the findings can be used
to understand the technology acceptance and usability of the
FEPSim device. They also serve as a starting point for future
research, specifically quantitative and mixed methods research.

Rios Rincon et d

Conclusions

Overall, our findings suggest that the factors useful for therapy,
namely effortlessness, environmental conditions, internal
encouragement, technological aesthetics, and use, affected the
technology acceptance and usability of the FEPSim device for
hand therapy by therapists. In conclusion, the FEPSIim device
was widely accepted by therapists. The use of the FEPSIim
deviceis afeasible alternative for supporting hand therapy.

Acknowledgments
Thiswork was supported by Albertalnnovatein 2018/2019 Accelerating Innovation Into Care (Al CE; grant number G2019000520).

Conflictsof I nterest
None declared.

References

1.

2.

10.

11.

12.

13.

14.

https://rehab.jmir.org/2022/4/e42385

RenderX

Lamers|, Feys P. Assessing upper limb function in multiple sclerosis. Mult Scler 2014 Jun 24;20(7):775-784. [doi:
10.1177/1352458514525677] [Medline: 24664300]

Kaymaz D, Candemir I, Ergiin P, Demir N, Tasdemir F, Demir P. Relation between upper-limb muscle strength with
exercise capacity, quality of life and dyspneain patients with severe chronic obstructive pulmonary disease. Clin Respir J
2018 Mar 22;12(3):1257-1263. [doi: 10.1111/crj.12659] [Medline: 28618190]

Lieshout ECCV, van de Port |G, Dijkhuizen RM, Visser-Meily IMA. Does upper limb strength play a prominent role in
health-related quality of life in stroke patients discharged from inpatient rehabilitation? Top Stroke Rehabil 2020 Oct
09;27(7):525-533. [doi: 10.1080/10749357.2020.1738662] [Medline: 32148183]

Damms NA, McCallum LM, Sarrigiannis PG, Zis P. Pain as a determinant of health-related quality of life in patients with
carpal tunnel syndrome; a case-controlled study. Postgrad Med 2020 Jan 30;132(1):52-55. [doi:
10.1080/00325481.2019.1694840] [Medline: 31736403]

Walker-Bone K, Palmer KT, Reading I, Coggon D, Cooper C. Prevalence and impact of musculoskeletal disorders of the
upper limb in the general population. Arthritis Rheum 2004 Aug 15;51(4):642-651 [FREE Full text] [doi: 10.1002/art.20535]
[Medline: 15334439]

DuttaD, Sen S, Aruchamy S, Mandal S. Prevalence of post-stroke upper extremity paresisin developing countries and
significance of m-Health for rehabilitation after stroke - A review. Smart Health 2022 Mar;23:100264. [doi:
10.1016/j.smhl.2022.100264]

Huisstede BM, Bierma-Zeinstra SM, Koes BW, Verhaar JA. Incidence and prevalence of upper-extremity muscul oskel etal
disorders. A systematic appraisal of the literature. BMC Muscul oskelet Disord 2006 Jan 31;7(1):7 [FREE Full text] [doi:
10.1186/1471-2474-7-7] [Medline: 16448572]

Butler-Jones D. The Chief Public Health Officer's Report on The State of Public Health in Canada 2010 — Growing ol der:
Adding life to years. Government of Canada. 2010. URL : https.//www.canada.ca/en/public-heal th/corporate/publications/
chief-public-health-offi cer-reports-state-public-heal th-canada/annual -report-on-state-public-heal th-canada-2010.html
[accessed 2022-10-27]

Badley EM, Goulart CM, Millstone DB, Perruccio AV. An update on arthritis in Canada - National and provincial data
regarding the past, present, and future. J Rheumatol 2019 Jun 15;46(6):579-586. [doi: 10.3899/jrheum.180147] [Medline:
30770501]

(Dis)connected: How unseen links are putting us at risk. Heart and Stroke Canada. 2019. URL : https://www.heartandstroke.ca/
-/media/pdf-fil es/canada/2019-report/heartandstrokereport2019.ashx [accessed 2022-10-27]

Billette IM, Janz T. Injuries in Canada: Insights from the Canadian Community Health Survey. Statistics Canada. URL :
https://www150.statcan.gc.ca/nl/pub/82-624-x/2011001/arti cle/11506-eng.htm [accessed 2022-10-27]

Fractureincidence and costs by province. Osteoporosis Canada. 2013. URL: https./fls.osteoporosis.ca/wp-content/upl oads/
FLS-TOOLKIT-App-B.pdf [accessed 2022-10-27]

Noonan VK, Fingas M, Farry A, Baxter D, Singh A, Fehlings MG, et a. Incidence and prevalence of spinal cord injury in
Canada: anational perspective. Neuroepidemiology 2012 Apr 27;38(4):219-226 [ FREE Full text] [doi: 10.1159/000336014]
[Medline: 22555590]

Loureiro RCV, Harwin WS, Nagai K, Johnson M. Advances in upper limb stroke rehabilitation: a technology push. Med
Biol Eng Comput 2011 Oct 20;49(10):1103-1118. [doi: 10.1007/s11517-011-0797-0] [Medline: 21773806]

JMIR Rehabil Assist Technol 2022 | vol. 9 |iss. 4| e42385 | p. 9
(page number not for citation purposes)


http://dx.doi.org/10.1177/1352458514525677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24664300&dopt=Abstract
http://dx.doi.org/10.1111/crj.12659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28618190&dopt=Abstract
http://dx.doi.org/10.1080/10749357.2020.1738662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32148183&dopt=Abstract
http://dx.doi.org/10.1080/00325481.2019.1694840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31736403&dopt=Abstract
https://doi.org/10.1002/art.20535
http://dx.doi.org/10.1002/art.20535
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15334439&dopt=Abstract
http://dx.doi.org/10.1016/j.smhl.2022.100264
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-7-7
http://dx.doi.org/10.1186/1471-2474-7-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16448572&dopt=Abstract
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/annual-report-on-state-public-health-canada-2010.html
https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/annual-report-on-state-public-health-canada-2010.html
http://dx.doi.org/10.3899/jrheum.180147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30770501&dopt=Abstract
https://www.heartandstroke.ca/-/media/pdf-files/canada/2019-report/heartandstrokereport2019.ashx
https://www.heartandstroke.ca/-/media/pdf-files/canada/2019-report/heartandstrokereport2019.ashx
https://www150.statcan.gc.ca/n1/pub/82-624-x/2011001/article/11506-eng.htm
https://fls.osteoporosis.ca/wp-content/uploads/FLS-TOOLKIT-App-B.pdf
https://fls.osteoporosis.ca/wp-content/uploads/FLS-TOOLKIT-App-B.pdf
https://www.karger.com?DOI=10.1159/000336014
http://dx.doi.org/10.1159/000336014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22555590&dopt=Abstract
http://dx.doi.org/10.1007/s11517-011-0797-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21773806&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES Rios Rincon et al

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Kowalczewski J, Prochazka A. Technology improves upper extremity rehabilitation. Prog Brain Res 2011;192:147-159.
[doi: 10.1016/B978-0-444-53355-5.00010-5] [Medline: 21763524]

Maceira-ElviraP, PopaT, Schmid A, Hummel FC. Wearable technology in stroke rehabilitation: towardsimproved diagnosis
and treatment of upper-limb motor impairment. J Neuroeng Rehabil 2019 Nov 19;16(1):142 [FREE Full text] [doi:
10.1186/s12984-019-0612-y] [Medline: 31744553]

Qassim HM, Wan Hasan WZ. A review on upper limb rehabilitation robots. Applied Sciences 2020 Oct 06;10(19):6976.
[doi: 10.3390/app10196976]

Miguel-Cruz A, Guptill C, Gregson G, Ladurner A, Holmes C, Yeung D, et al. Determining the effectiveness of a new
devicefor hand therapy (the FEPSIim device): feasibility protocol for arandomized controlled trial study. IMIR Res Protoc
2021 May 27;10(5):e22145 [FREE Full text] [doi: 10.2196/22145] [Medline: 34042597)

Walifio-Paniagua CN, Gémez-Calero C, Jiménez-Trujillo M1, Aguirre-Tejedor L, Bermejo-Franco A, Ortiz-Gutiérrez RM,
et al. Effects of agame-based virtual reality video capture training program plus occupational therapy on manual Dexterity
in Patientswith Multiple Sclerosis: arandomized controlled trial. JHealthc Eng 2019;2019:9780587 [ FREE Full text] [doi:
10.1155/2019/9780587] [Medline: 31178989]

Argent R, Daly A, Caulfield B. Patient involvement with home-based exercise programs: can connected health interventions
influence adherence? IMIR Mhealth Uhealth 2018 Mar 01;6(3):e47 [FREE Full text] [doi: 10.2196/mhealth.8518] [Medline:
29496655]

Morrow CM, Johnson E, Simpson KN, Seo NJ. Determining factorsthat influence adoption of new post-stroke sensorimotor
rehabilitation devicesin the USA. IEEE Trans. Neural Syst. Rehabil. Eng 2021;29:1213-1222. [doi:
10.1109/tnsre.2021.3090571]

Sandelowski M. Whatever happened to qualitative description? Res. Nurs. Health 2000 Aug;23(4):334-340. [doi:
10.1002/1098-240x(200008)23:4<334::aid-nur9>3.0.c0;2-q]

KimH, Sefcik JS, Bradway C. Characteristics of qualitative descriptive studies: a systematic review. Res Nurs Health 2017
Feb 30;40(1):23-42 [FREE Full text] [doi: 10.1002/nur.21768] [Medline: 27686751]

Neergaard MA, Olesen F, Andersen RS, Sondergaard J. Qualitative description - the poor cousin of health research? BMC
Med Res Methodol 2009 Jul 16;9(1):52 [FREE Full text] [doi: 10.1186/1471-2288-9-52] [Medline: 19607668]
Determining the effectiveness of the FEPSIm™ device for hand therapy. ISRCTN Registry. URL: https://www.isrctn.com/
|SRCTN 13656014 [accessed 2022-10-27]

Lam SKY, Chau JPC, Lo SHS, Siow EKC, Lee VWY, Shum EWC, et al. User engagement in the development of a
home-based virtual multidisciplinary stroke care clinic for stroke survivors and caregivers: a qualitative descriptive study.
Disahil Rehabil 2022 Oct 23;44(20):5983-5989. [doi: 10.1080/09638288.2021.1955305] [Medline: 34297647)

Jamshed S. Qualitative research method-interviewing and observation. J Basic Clin Pharm 2014 Sep;5(4):87-88 [FREE
Full text] [doi: 10.4103/0976-0105.141942] [Medline: 25316987]

LiuL, Miguel Cruz A, RiosRincon A, Buttar V, Ranson Q, Goertzen D. What factors determine therapists acceptance of
new technologies for rehabilitation — a study using the Unified Theory of Acceptance and Use of Technology (UTAUT).
Disahil Rehabil 2015 Jun 05;37(5):447-455. [doi: 10.3109/09638288.2014.923529] [Medline: 24901351]

Neubauer N, Spenrath C, Philip S, Daum C, Liu L, Miguel-Cruz A. Identifying adoption and usability factors of locator
devicesfor persons living with dementia. Dementia (London) 2022 Apr 29;21(3):862-881 [ FREE Full text] [doi:
10.1177/14713012211065381] [Medline: 34964391]

GubaEG. Criteriafor ng the trustworthiness of naturalistic inquiries. ECTJ 1981 Jun;29(2):1. [doi:
10.1007/bf02766777]

Poland BD. Transcription quality asan aspect of rigor in qualitative research. Qualitative Inquiry 2016 Jun 29;1(3):290-310.
[doi: 10.1177/107780049500100302]

Hsieh H, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res 2005 Nov 01;15(9):1277-1288.
[doi: 10.1177/1049732305276687] [Medline: 16204405]

Morse M, Barrett M, Mayan M, Olson K, Spiers J. Verification strategies for establishing reliability and validity in
qualitative research. International Journal of Qualitative Methods 2016 Nov 30;1(2):13-22. [doi:
10.1177/160940690200100202]

Lincoln Y'S, GubaEG, Pilotta ). Naturaisticinquiry. International Journa of Intercultural Relations 1985 Jan;9(4):438-439.
[doi: 10.1016/0147-1767(85)90062-8]

LiuL, Miguel Cruz A, Ruptash T, Barnard S, Juzwishin D. Acceptance of global positioning system (GPS) technology
among dementia clients and family caregivers. Journal of Technology in Human Services 2017 Jan 17;35(2):99-119. [doi:
10.1080/15228835.2016.1266724]

Lim H, Dunn A, Muhammad Firdaus Ooi S, Teo CH, Abdullah A, Woo WJ, et al. mHealth adoption among primary care
physiciansin Malaysia and its associated factors: a cross-sectional study. Fam Pract 2021 Jun 17;38(3):210-217. [doi:
10.1093/fampra/cmaal03] [Medline: 32968795]|

Miguel Cruz A, Lopez Portillo HP, Daum C, Rutledge E, King S, Liu L. Technology acceptance and usability of a mobile
app to support the workflow of health care aides who provide services to older adults: pilot mixed methods study. IMIR
Aging 2022 May 18;5(2):e37521 [FREE Full text] [doi: 10.2196/37521] [Medline: 35583930]

https://rehab.jmir.org/2022/4/e42385 JMIR Rehabil Assist Technol 2022 | vol. 9 | iss. 4 | e42385 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1016/B978-0-444-53355-5.00010-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21763524&dopt=Abstract
https://jneuroengrehab.biomedcentral.com/articles/10.1186/s12984-019-0612-y
http://dx.doi.org/10.1186/s12984-019-0612-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31744553&dopt=Abstract
http://dx.doi.org/10.3390/app10196976
https://www.researchprotocols.org/2021/5/e22145/
http://dx.doi.org/10.2196/22145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34042597&dopt=Abstract
https://doi.org/10.1155/2019/9780587
http://dx.doi.org/10.1155/2019/9780587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31178989&dopt=Abstract
https://mhealth.jmir.org/2018/3/e47/
http://dx.doi.org/10.2196/mhealth.8518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29496655&dopt=Abstract
http://dx.doi.org/10.1109/tnsre.2021.3090571
http://dx.doi.org/10.1002/1098-240x(200008)23:4<334::aid-nur9>3.0.co;2-g
https://europepmc.org/abstract/MED/27686751
http://dx.doi.org/10.1002/nur.21768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27686751&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-9-52
http://dx.doi.org/10.1186/1471-2288-9-52
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19607668&dopt=Abstract
https://www.isrctn.com/ISRCTN13656014
https://www.isrctn.com/ISRCTN13656014
http://dx.doi.org/10.1080/09638288.2021.1955305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34297647&dopt=Abstract
http://www.jbclinpharm.org/article.asp?issn=0976-0105;year=2014;volume=5;issue=4;spage=87;epage=88;aulast=Jamshed
http://www.jbclinpharm.org/article.asp?issn=0976-0105;year=2014;volume=5;issue=4;spage=87;epage=88;aulast=Jamshed
http://dx.doi.org/10.4103/0976-0105.141942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25316987&dopt=Abstract
http://dx.doi.org/10.3109/09638288.2014.923529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24901351&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/14713012211065381?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/14713012211065381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34964391&dopt=Abstract
http://dx.doi.org/10.1007/bf02766777
http://dx.doi.org/10.1177/107780049500100302
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://dx.doi.org/10.1177/160940690200100202
http://dx.doi.org/10.1016/0147-1767(85)90062-8
http://dx.doi.org/10.1080/15228835.2016.1266724
http://dx.doi.org/10.1093/fampra/cmaa103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32968795&dopt=Abstract
https://aging.jmir.org/2022/2/e37521/
http://dx.doi.org/10.2196/37521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35583930&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIRREHABILITATION AND ASSISTIVE TECHNOLOGIES Rios Rincon et al

38.

39.

40.

41.

42.

Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: toward a unified view. MIS
Quarterly 2003;27(3):425. [doi: 10.2307/30036540]

Nielsen J. Usability engineering. Mountain View, CA: Morgan Kaufmann; 1993.

Miguel Cruz A, Daum C, Comeau A, SalamancaJDG, McLennan L, Neubauer N, et al. Acceptance, adoption, and usability
of information and communication technologies for people living with dementiaand their care partners; asystematic review.
Disabil Rehabil Assist Technol 2020 Dec 30:1-15. [doi: 10.1080/17483107.2020.1864671] [Medline: 33378627]
Venkatesh V, Thong JYL, Xu X. Consumer acceptance and use of information technology: extending the unified theory
of acceptance and use of technology. MIS Quarterly 2012;36(1):157. [doi: 10.2307/41410412]

Brown SA, Venkatesh V. Model of adoption of technology in househol ds: a baseline model test and extension incorporating
household life cycle. MIS Quarterly 2005;29(3):399. [doi: 10.2307/25148690]

Abbreviations

AICE: Accelerating Innovation Into Care
IRRID: International Registered Report Identifier
UTAUT: Unified Theory of Acceptance and Use of Technology

Edited by T Leung; submitted 04.09.22; peer-reviewed by H Perez, SPagliara; commentsto author 04.10.22; revised version received
05.10.22; accepted 20.10.22; published 10.11.22

Please cite as:

Rios Rincon AM, Guptill C, Guevara Salamanca JD, Liubaoerjijin Y, Figeys M, Gregson G, Miguel-Cruz A

Understanding the Technology Acceptance and Usability of a New Device for Hand Therapy: Qualitative Descriptive Sudy
JMIR Rehabil Assist Technol 2022;9(4):e42385

URL: https://rehab.jmir.org/2022/4/e42385

doi: 10.2196/42385

PMID:

©AdrianaM Rios Rincon, Christine Guptill, Juan David Guevara Salamanca, YilinaLiubaoerjijin, Mathieu Figeys, Geoff Gregson,
Antonio Miguel-Cruz. Originally published in IMIR Rehabilitation and Assistive Technology (https://rehab.jmir.org), 10.11.2022.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Rehabilitation and Assistive Technology, is properly cited. The complete
bibliographic information, a link to the origina publication on https://rehab.jmir.org/, as well as this copyright and license
information must be included.

https://rehab.jmir.org/2022/4/e42385 JMIR Rehabil Assist Technol 2022 | vol. 9 | iss. 4 | e42385 | p. 11

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.1080/17483107.2020.1864671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33378627&dopt=Abstract
http://dx.doi.org/10.2307/41410412
http://dx.doi.org/10.2307/25148690
https://rehab.jmir.org/2022/4/e42385
http://dx.doi.org/10.2196/42385
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

