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Abstract

Objective. Technology-based interventions offer many opportunities to enhance neurorehabilitation, with associated research
activity gathering pace. Despite this fact, translation for use in clinical practice has lagged research innovation. An overview
of the current “state of play” regarding the extent of clinical uptake and factors that might influence use of technologies is
required. This scoping review explored the uptake of technologies as neurorehabilitation interventions in clinical practice and
factors that are reported to influence their uptake.

Methods. This systematic scoping review was conducted with narrative synthesis and evidence mapping. Studies of any
design reporting uptake or implementation of technology (wearable devices, virtual reality, robotics, and exergaming) for
movement neurorehabilitation after stroke and other neurological conditions were sought via a formal search strategy in
MEDLINE (Ovid), CINAHL, AMED, and Embase. Full-text screening and data extraction were completed independently by 2
reviewers.

Results. Of 609 studies returned, 25 studies were included after title, abstract, and full-text screening. Studies investigated
a range of technologies at various stages of development. Only 4 of the included studies explored the sustained use of
technology in practice. The following 5 themes representing experiences of technology use emerged: perceived usefulness,
technology design, social interaction, integration with services, and suggested improvements to enhance uptake.
Conclusion. Reporting of uptake and use of neurorehabilitation technologies in clinical practice is limited. The synthesis
provided comprehensive knowledge of barriers to and facilitators of uptake to be considered in future protocols, including a
steep learning curve required to engage with technology, a need for a supportive organizational culture, and a need for user
involvement in both design and development.

Impact. This scoping review has provided indicators from current evidence of important factors to consider in the planning
of research into and clinical implementation of technologies for neurorehabilitation. It serves to support an evidence-based,
user-centered platform for improved research on and translation of technologies in neurorehabilitation clinical practice.
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Introduction

Technology-based interventions, such as robotics, wearable
devices, virtual reality systems, and other exergaming devices,
offer opportunities to enhance neurorehabilitation in several
ways. These include, but are not limited to, increasing intensity
and repetitions of task-oriented therapy,! provision of support
for self-management and personalization of therapy,'™> and
enhancing interest and participation in rehabilitation activity.*
It is not surprising that there has been a proliferation of
publications at the intersection of technology and neuroreha-
bilitation in recent years® as both technological advances and
the associated research activity gather pace.

In contrast to these advances, translation to and uptake of
research findings into clinical practice lag behind research
innovation® even in neurorehabilitation,” sometimes by
decades. This lack of clinical implementation presents an
urgent problem, as opportunities to enhance standards of
individual patient care and service delivery may be lost
to health systems at a time when they face unprecedented
pressures and demands alongside increasingly constrained
resources. Comprehending this translational gap necessitates
a broad understanding of the current “state of play” regarding
the extent of clinical uptake and the factors that might
influence the use of technologies in practice.

A variety of studies have sought to understand some of the
challenges faced. Reported influences on adoption include the
nature of the devices themselves, the patient—clinician rela-
tionship, management support, and the health system/context
in which the technologies are being used.?>* The importance of
the rehabilitation clinician in helping people to make the right
choices about the right technology to meet their needs has
been recognized.” Collaboration between health care profes-
sionals, developers, and intended users of devices is considered
to be of value to clinical applicability."> Such a collaboration
may lead to a greater acceptability and uptake of technology
in clinical practice. However, little is known about the extent
of clinical uptake of technological interventions.

Although individual studies have demonstrated some of
the challenges inherent in clinical translation of technological
advances as neurorehabilitation interventions, a broad synthe-
sis of the current evidence is required to further develop the
understanding about uptake and to clarify knowledge gaps.
Such a synthesis is possible using scoping review methodology
and might provide a clear direction from current literature to
inform the development of future user-centered protocols for
research and practice.

Objective

In line with recommendations on conducting a systematic
scoping review,' 1! the overarching broad objective of this
review was to collate knowledge about the uptake of tech-
nology in neurorehabilitation practice. The objective was
explored using the following review questions: Primarily, what
is the uptake of technologies (not including neuromodulation)
as neurorehabilitation interventions in clinical neuroreha-
bilitation practice in adults? Secondarily, what factors are
reported to influence the uptake of those technological inter-
ventions in adult neurorehabilitation?

The driver for this review was further generated from
an international online seminar hosted by the International
Neurological Physical Therapy Association (INPA, a sub-
group of the World Physiotherapy Association) in Decem-
ber 2021, centered on technologies for neurorehabilitation
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practice, attended by delegates representing research and prac-
tice from many countries.

Methods

Study Design

We carried out a scoping review and synthesis with evidence
mapping. This review method was considered as the most
appropriate to meet our aims, as it is a recommended tool
for reconnaissance of evidence of a heterogeneous nature
in a complex field for summarizing and mapping existing
evidence and for consideration of recommendations for future
research,'%!! including generation of questions for future
systematic reviews. As scoping reviews do not usually include
critical appraisal of methodological qualities and are carried
out in shorter timelines than traditional systematic reviews,
there is a potential for the introduction of biases. To min-
imize this, our review was carried out systematically, with
steps to assure quality and reduce error, such as a rigorous
search process, independent screening of full texts, and data
extraction according to predetermined criteria. Our report is
in accordance with the published recommendations.'”

Search Strategy and Sources

A formal search strategy was developed by the authors and
the Faculty of Medicine and Health Sciences Librarian at
the University of East Anglia, United Kingdom, to capture
terms relevant to the research question (Suppl. Material I). All
authors have extensive experience of both neurorehabilitation
practice (>10 years each) and research (>15 years each).

Technology for neurorehabilitation presents a heteroge-
neous field for scoping work, and so key decisions on key-
words and index terms were discussed during the develop-
ment of the strategy and criteria for the review to ensure
a breadth of relevant papers were included, but with suf-
ficient specificity. This included definitions of the types of
technology to be included. The authorship team decided that
“stroke” should be included as a named condition as there
are a prevalent number of publications in this area but that
neurorehabilitation should be included as an overarching
term. Databases searched were MEDLINE (Ovid), Embase,
CINAHL, and AMED.

Searches were refined and final searches for studies reported
here were carried out on June 7, 2022 (MEDLINE, Embase)
and on September 11, 2022 (CINAHL, AMED—a later date
because the initial quality checks led to a requirement to
enhance the subject headings for these databases).

Framework

A population, concept, and context framework was used'? to
underpin the review and to guide data extraction and map-
ping. Using this framework, we considered the population (eg,
characteristics of “participants,” defined as clinical users of
technology, including people with neurorehabilitation needs
and clinicians); the concept (eg, the phenomena of interest,
such as uptake of neurorehabilitation technology); and the
context (eg, but not limited to, geographical location, setting,
type of study, participants, and length of evaluation).

Study Selection and Data Extraction

The inclusion criteria were as follows: studies report-
ing the uptake/implementation or factors influencing the
uptake/implementation of technology for movement neurore-
habilitation after stroke and other neurological conditions;
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-Other n=5

4

Studies included in scoping
review
n=25

Figure 1. Flowchart illustrating the study identification, retrieval, and selection process.

technology for movement neurorehabilitation (wearable
devices, virtual reality, robotics, and exergaming); primary
research studies using quantitative or qualitative outcomes to
explore uptake; clinicians or people with neurorehabilitation
needs; adults who were 18 years old or older; and articles
published in the English language.

The exclusion criteria were as follows: studies reporting
the evaluation and uptake of telerehabilitation delivery of ser-
vices and interventions; studies reporting the evaluation and
uptake of artificial intelligence or neuromodulation devices;
studies reporting the evaluation and uptake of communication
devices; protocols and proceedings; and review articles.

The authorship team worked collaboratively through the
review process and met regularly in the decision-making
stages. Following the removal of duplicates, returned studies
were divided equally and randomly between the team, and
titles and abstracts were checked against the predetermined
criteria for inclusion. A 10% sample from each author was
then cross-checked by a different team member. The disagree-
ments were discussed at the next review team meeting.

A database of studies for full-text review was then created
and divided between the team for independent review for
inclusion. The sample of papers was divided in half, and 2
authors independently screened one-half each (N.J.H. and
S.P; M.A.M. and M.EL.). A meeting was then held to review
the decisions made and to resolve any disagreements.

A data extraction pro forma was developed to capture
the essential information for mapping by 2 authors (M.EL.
and S.P.) and this was agreed by the team (Suppl. Material
1I). Data extraction was divided between the team members.
For the qualitative synthesis of user perspectives, the results
of the qualitative individual or focus group interviews and
written vignettes were screened by 2 researchers (N.J.H. and
M.A.M.). The reported themes and subthemes were extracted
and tabulated to identify the similarities and commonalities
across the studies agreed between M.A.M. and N.J.H.

Synthesis and Presentation of Findings

The plan for results presentation was refined throughout the
review process and a narrative synthesis was supported by
“evidence mapping.” This is a recognized technique to identify
future research needs following a systematic search by using
formats, such as figures and tables, to depict key findings.!!

Results

Following a systematic search and review process (Fig. 1), 25
studies were included in the review. Based on our primary
objective to review the uptake of technologies in clinical
neurorehabilitation practice, we found only 4 studies that
investigated the uptake or factors influencing the uptake after

20z Arenigad Oz uo Jesn elbuy jse3 jo Austeaiun Aq 865£Z¢ /01 LPeZAd/Z/701 /8101 e/fd/Woo dno-oiwepede//:sdpy woly pepeojumod


https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzad140#supplementary-data

sustained use (5 months-3 years) of technology in clinical
practice.®>%+12:13 There were no studies resulting from our
search that directly investigated the extent of uptake in a
naturalistic, real-world clinical environment.

Summary of the Included Studies

The main extracted characteristics of the included 25 studies
are shown in Table 1. Studies had investigated the uptake
in neurorehabilitation and/or user perspectives of technology
either prior to a randomized controlled trial (7 =3) or after
use within a clinical study (7=35), prior to planned imple-
mentation (7=35) or when the technology was already inte-
grated into clinical practice (7=6). The remaining 6 studies
explored more general views of the clinicians on the use of
rehabilitation technology in clinical practice (Fig. 2). The main
user groups were clinicians and people with a neurological
condition, and 6 studies incorporated both groups. With the
exception of the 3 large surveys,'#*~1¢ which included a total
of 618 respondents (495 health care professionals and 123
patients and carers), the sample sizes in all other studies
were small, ranging from 3 to 27 participants (mean=9.6
[SD =5.0] participants), with 285 participants in total. Of
these, 143 were health care professionals (physical therapists
and occupational therapists), 7 were other professionals (engi-
neers, administrators), and 135 were people with neurological
conditions (124 with stroke, 7 with spinal cord injury, 3 with
traumatic brain injury, and 1 with cerebral palsy). In studies
that investigated technology for people with stroke, 74% of
people were in the subacute stage of stroke recovery, and 26 %
were in the chronic stage of stroke recovery.

Fourteen studies adopted a qualitative approach, analyzing
individual interviews, written vignettes, or focus group inter-
views; 8 studies had a mixed-methods design, and 3 studies
used surveys as the main outcome for evaluation of user
perspectives. All studies were conducted at high-income coun-
tries, most commonly in Europe or North America (Fig. 2).
Most studies were conducted at a hospital or rehabilitation
center setting; only 3 were conducted at a home environ-
ment. All interventions conducted at hospital or rehabilitation
centers were supervised by the therapists, while the home
interventions were semisupervised with a weekly support.

The studies included a range of the technologies, but robotic
devices and virtual reality were the most investigated (Fig. 2).
Seven studies had a specific focus on upper limb, 5 on lower
limb and 8 included both. More than half of the studies
explored the use and uptake of commercial products, while
about 30% evaluated technologies at various stages of proto-
type development (Fig. 2).

Synthesis of Evidence on Uptake of Technologies

Sixteen studies provided information on the targeted use time,
actual use time, adverse events, and reasons for dropouts or
missed sessions (Tab. 2). Six studies'”~22 specified a recom-
mended time of use for the technology in their protocol. Even
when some participants reached the recommended time of
use, the average number of sessions at the group level was
approximately half of the targeted number of sessions.!”~2!
The most common reasons for missing sessions were health
problems, competing commitments, technical issues, fatigue,
dependence on assistance, patient not available, lack of time,
or lack of appropriate patients. Three studies'®*2:23 reported
adverse effects, such as tiredness and discomfort (virtual real-
ity and lower limb exoskeleton) in a few cases; 1 study using
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lower limb exoskeleton did not specify the type of adverse
effect'? and another study using lower limb exoskeleton
reported no adverse effects.'?

Only 4 studies®-?12>13 explored the sustained use of tech-
nology (virtual reality, lower limb exoskeleton, and exergame
room use) after the initial program. One study'® reported
improved feasibility after using lower limb exoskeleton in
clinical practice over 6 months and also concluded that the
time needed for implementation was longer than anticipated.
One study® reported that, despite gained knowledge, positive
attitude, and intention for continuous use, only 2 of 5 clin-
icians used the technology (virtual reality system) in a few
sessions after the implementation program. Two remaining
studies”!? reported qualitative data from interviews on the
perceived experiences of use among the clinicians 1 year
and 3 years after sustained use. The identified factors that
influenced the uptake and use were similar in all stages of
implementation and are reported together with all studies
below.

Qualitative Synthesis of User Perspectives

Exploration of themes and subthemes from the included
papers had several overlapping elements independent of the
stage of implementation or technology type. Therefore, the
synthesis was carried out across all included studies. Five
overarching themes emerged representing the perceptions and
experiences of the use of technology in neurorehabilitation.
These were: perceived and expected usefulness, technology
design, social interaction and support, integration with cur-
rent service, and improvements to enhance the clinical uptake.
Figure 3 summarizes the synthesis via the themes and their
interactions.

Perceived and Expected Usefulness

Clinicians and people with neurological conditions were pos-
itive and optimistic about their experiences with technologies
and found them to be exciting and motivating,’13-18,19,24-27
but they described an initial steep learning curve!'$:2¢ and
a need for continuous training in the use of technol-
ogy.8:12,19,21,24,26,28 R ghotic devices were seen as potential
tools to increase the amount of therapy and to broaden
the range of therapy options available.'®>2¢>28 Clinicians
reflected that robotic devices will not suit everyone!3:26
and that settings with longer rehabilitation times enabled
people to become familiar with the features, and clinical
use, of technologies.!®> There was recognition that perceived
usefulness and benefit need to be higher than the cost and
effort and that progress and effects on daily activities should
be apparent.'3:18:26:28-30  Training-related exertion and
fatigue influenced perceptions of usefulness of exoskeletons,
and therapists were concerned about the expected benefits
compared to the effort expenditure to carry out training.!’
People with stroke and spinal cord injury perceived greater
improvements and benefits of the use of exoskeleton
training than therapists.'>2¢ Clinicians emphasized a need
for technologies to be integrated with clinical decision-
making and therapy goals.®+12:13:27  Technologies were
considered to work as a complement to existing therapy,
particularly where they enabled objective measurement and
standardization, and to increase people’s involvement in
their therapy, supporting a sense of control for people using
them,!3:15,19,26,27,29,31,32 Negative feelings, such as, pain,
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A Context

Prior dlinical

//'

Technology type

D

Technology maturity

”li.l 1< 1O m

Figure 2. Characteristics of the studies according to A) context B) study country C) technology type and D) technology maturity. WWearables = wearable

devices.

discomfort, anxiety, and low confidence in technology were
5 y’ gy
considered as barriers.3>15,26,30

Technology Design

In line with some of the subthemes on usefulness, specific
findings emerged from multiple studies around the design
of the technologies involved. The idea of a “steep learning
curve” emerged again here; clinical use was considered
to be hampered by having too-extensive instructions, a
considerable need for support, technical problems, malfunc-
tions, and specific constraints on the patient selection for

use.8-%513,18,20,21,25,32,33 Eagy and intuitive set-up, don and
doff, and maintenance were frequently stated requirements
for rehabilitation technology.'*1%:27 A lack of confidence
in the technology impacted its potential use.”” There was
a need for scores, other output data, and feedback from
the device to be accurate at an appropriate level for the
user and to be in line with the clinical treatment goals
and decision-making,?12:13:15:27 lending importance to the
requirement for devices to be adjustable for a range of
functional needs.!>>!?>2% Requirements on safety, including
range of movement, pressure points on skin and cleaning,
among others, were highlighted for robotic devices.!®
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Positive attitude

Perceived Deep Iearning curve
and expected Benefit vs effort
eeruiness As complement therapy
Aligned with treatment goals
Support from others
(therapist, family, peers)
Meaningful activity .
Collegiate support ; ' 5'_29 & place-m'ent
Social Improvements ’ Integration Time for training & use
. Oc'.a to enhance with current Evidence based guidelines
interaction & . Oreanizational cult
clinical uptake service rganizational culture
support Knowledge and skills

Co-design & feedback

Evidence base

Adjustable and wide use area
Durable, easy, safe & “cleanable”
Makes a difference to everyday life

Technology &
Design

Cost-effectiveness

Easy to use, quick set-up
Provides accurate feedback
Highly adjustable

Figure 3. Synthesis of user perspectives on factors influencing the uptake and implementation of technology in neurorehabilitation clinical practice.

Social Interaction and Support

The role of clinicians was considered to be essential in the
provision of support, mentorship, and motivation for people
to use technologies, with clinicians acting as a conduit between
the technology and the person using it.!7>19-21:24:33 Carer
and family support were of importance,'®»2" although mixed
perceptions were presented regarding the need for supervision
by qualified staff.!> Regardless of the type of technology
used, rehabilitation therapy using it needs to be meaningful,
safe, effective, and efficient.!>>33 A collegiate approach was
considered to be important by clinicians; only 1 or 2 members
of a team being involved was not seen to be sufficient to
support its use in practice.!?»2%>31

Integration With Current Service

Practical as well as contextual constraints arose when consid-
ering the integration of technologies within services. Practical-
ity of use, size, and placement of technologies were important
factors.'3-31 Time for training in line with existing guidelines
was a prerequisite for use, particularly considering the low-
technology nature of current practice?$:2%>33as was the time
for implementation, with 6 months considered being not long
enough.'> An organizational culture with visible manage-
ment support for technology use was considered to be of
value.”1*-24:27:28 Further, a need for technology to align with
clinicians’ existing professional roles and workplace environ-
ments was distinguished.?-24:28 High cognitive workload and
unintentional burden on the therapist implementing or using
the technology have been identified as the barriers for clinical
uptake.2-28 Health care funding that allowed technological
developments arose as a key influence on the uptake and
use.'* The high cost and difficulty in persuading hospitals
to invest in rehabilitation robots were considered to be the
major barriers for implementation into clinical practice.!
Independent of the type of technology used, lack of skills,
knowledge, and time were often identified as the barriers by
the clinicians.®1416,21,24,28

Improvements to Enhance Clinical Uptake

Several studies described a theme of suggested improvements
to enhance clinical translation in general terms and specific
to devices. Clinicians wanted to be involved and contribute
to the development of technologies; they also wanted to get
feedback on the previous developments and study findings.?!
The evidence base was important.'#:18:24:29.33 There may be a
greater generalizability of use if the manufacturers broadened
the criteria for patient selection for use.!? Specific to the device
itself, subthemes here aligned with those above and included
that technologies needed to be easy to use, durable, comfort-
able, low-risk, good value, and provide direct feedback.'*28
Further, they should not increase the clinicians’ workload and
should align well with people’s rehabilitation goals and make
a difference to everyday function,!3:18,24,31

Discussion

The primary finding is that reporting of sustained clinical
uptake of technologies in neurorehabilitation practice is
sparse. The situation is further compounded by the lack of
clear definitions and language around the clinical implemen-
tation of technology in practice.

Despite the growing focus on the need to provide evidence
of the uptake of technologies to enhance the delivery of
care, only 16 of the 25 studies retrieved reported the actual
amount of the use of technologies in clinical practice, and
only 4 studies provided information on their sustained use. In
general, while reporting of the actual uptake of technologies
was somewhat limited, most studies focused on defining and
finding solutions for the barriers to uptake such that we
still do not have a clear picture of how much technology is
actually being used in clinical or community therapy settings.
This may, of course, relate to insufficient research funding to
enable longer-term follow-up studies investigating technolo-
gies; indeed, Swank et al.' found that the time needed for
implementation was longer than anticipated. This lack of a
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clear picture on the technology uptake in neurorehabilitation
presents a challenge—health technologies have the potential
to meet the individual and service needs,>* but we still do
not fully understand their pragmatic and sustained use in
neurorehabilitation practice and how this might optimize the
individual care and service delivery.

Our second objective helps to understand these challenges
more fully in that it was to identify the factors reported to
influence the uptake of technologies. Several barriers and
facilitators were identified via this synthesis. One common
barrier to adoption is the “steep learning curve” that needs
to be overcome in order to engage with technology that may
be complicated or require special training. Several solutions
have been offered to address this, including the provision of
adequate hands-on training” and the availability of knowl-
edgeable technicians and experts for in-clinic consultation
and support!?>21:33; this importance of the client—clinician
relationship aligns with the previously published findings
on supporting self-management with the use of technology.’®
Indeed, clinicians have been described as potential technology
“champions” for people with stroke.>> This problem might
also be addressed by actively engaging users (ie, people with
neurorehabilitation needs and clinicians) to advise the devel-
opers (ie, various types of engineers) in the codevelopment of
devices.’>3* This would allow developers to recognize how
to overcome some of the barriers experienced by clinicians
and people with neurorehabilitation needs and to produce
more user-friendly devices supporting people and services.
However, the literature here suggests that the involvement
of clients and therapists in the development of technology
has been inconsistent. Involving users and therapists in the
codesign and production of technologies from an early stage
of development may be the first step in overcoming this
barrier.

There was general agreement in this synthesis that clinicians
and users should be involved in the decisions regarding the
use of technology to enhance clinical uptake, which is in line
with previous review findings on specific technologies such
as robotics and virtual reality.! To adopt technology, physical
therapists should be part of a multidisciplinary team and
should collaborate with other professionals to ensure that the
technology matches their needs and the needs of their clients.”
People engaged in neurorehabilitation and their carers often
have well-developed knowledge of technologies through self-
education, and opportunities to enhance self-management are
afforded.> The role of the physical therapist is to ensure
that the client is actively involved in decision-making and
has considered all the possibilities when making a choice.
This enables a personalized approach, where some of the
concerns identified regarding the suitability of use in the light
of challenges, such as possible fatigue, other medical needs,
communication challenges, and meeting individual needs, can
be considered.

In terms of perceived usefulness, there was general
agreement that the use of technologies complements existing
therapy by increasing treatment delivery, standardization of
measurement of patient status and progress, and increasing
the engagement of patients in their rehabilitation, enabling
them to shape their goals according to their needs.!3:26:28
There was optimism from both clinicians and people with
neurological rehabilitation needs. Technology serves not to
replace clinical therapy, but it is meant rather to expand the
clinician’s toolkit and to enhance and personalize choices
along a person’s rehabilitation pathway. Clinicians also

Technology Uptake in Neurorehabilitation Practice

expressed that perceived usefulness and benefit should be
higher than the cost and effort of integrating technology into
clinical practice’?18:2%; this is an important consideration
for often underresourced services. Indeed, high costs that
prohibit investment from hospital services emerged as a
major barrier,’> but the impact of an organizational culture
with engaged management and clinicians who feel that
the technology use aligns with their professional roles can
improve the uptake and use. Such engaged service managers
and clinicians can be powerful voices in influencing the future
investment in technological advances for potential patient
benefit.

Study Limitations

The nature of a scoping review is such that there is a potential
for bias, and methodological critique of included studies is
not carried out. Further, our search strategy was necessarily
broad to capture the relevant information on uptake, so
elements of specificity may have been lost. No search of gray
literature was undertaken at this scoping stage. However, the
team mitigated for these limitations as far as was possible
with a comprehensive and systematic approach, including the
development of a search strategy in consultation with a faculty
librarian in health sciences, team discussions at key decision
points, and transparent reporting of searching, study retrieval,
and inclusion decisions. The results also confirmed that the
concept of “clinical uptake” was variously reported as such
in the included studies. This in itself presented a possible
limitation to searching for and reviewing the literature, as the
concept of “uptake” is not easily defined. In future research,
there is a need to have a clearer definition for determining
and describing the uptake of technology in routine clinical
practice.

Conclusion

This scoping review of the literature exploring technology
for neurorehabilitation has identified that reporting of clearly
defined uptake and use in clinical practice are limited despite
increasing recognition of the potential benefits afforded. Only
4 of 25 studies in our review provided the detail of sustained
use of the technologies under investigation. However, the syn-
thesis provided a comprehensive knowledge of barriers and
facilitators to uptake. These included: an identified need for
sufficient time to be allowed for the implementation of tech-
nologies in appropriate settings; recognition of a steep learn-
ing curve for clinicians and people with neurorehabilitation
needs who can be helped by adequate training, clear instruc-
tions, clinicians supporting people to engage with technology
and themselves being in a supportive organizational culture;
and both clinicians and people with neurorehabilitation needs
being involved in the design of devices and receiving feedback
on the evaluation of those devices. We recommend that these
important considerations are addressed in future protocols
to provide an evidence-based, user-centered platform for the
improved translation of technologies to neurorehabilitation
clinical practice.
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