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Abstract

Objectives: There is limited research on the use of telerehabilitation platforms in service delivery for people with
acquired brain injury (ABI), especially technologies that support delivery of services into the home. This qualitative
study aimed to explore the perspectives of rehabilitation coordinators, individuals with ABI, and family caregivers on
the usability and acceptability of videoconferencing (VC) in community-based rehabilitation. Participants’ experiences
and perceptions of telerehabilitation and their impressions of a particular VC system were investigated.

Methods: Guided by a theory on technology acceptance, semi-structured interviews were conducted with 30
participants from a community-based ABI service, including 13 multidisciplinary rehabilitation coordinators, 9
individuals with ABI, and 8 family caregivers. During the interview, they were shown a paper prototype of a telehealth
portal for VC that was available for use. Interview transcripts were coded by two researchers and analysed thematically.
Results: The VC was used on average for 2% of client consultations. Four major themes depicted factors influencing
the uptake of VC platforms; namely, the context or impetus for use, perceived benefits, potential problems and
parameters around use, and balancing the service and user needs. Participants identified beneficial uses of VC in service
delivery and strategies for promoting a positive user experience. Conclusions: Perceptions of the usability of VC to
provide services in the home were largely positive; however, consideration of use on a case-by-case basis and a trial
implementation was recommended to enhance successful uptake into service delivery.

Keywords: Acquired brain injury, Telehealth, Videoconferencing, Community integration, Rehabilitation, Qualitative
research

INTRODUCTION Telerehabilitation can entail assessment, supervision,
education, counselling, skills training, case management,
and service coordination. Technologies include telephone,
messaging and email, videoconferencing (VC), virtual
therapists, and interactive web-based platforms (Theodoros,
Russell, & Latifi, 2008). Telerehabilitation typically reduces
the need for travel, enables flexible scheduling of appoint-
ments and extended follow-up, and can be cost-effective
compared to clinic-based interventions (Lloréns, Noé,
Colomer, & Alcaniz, 2015).
Systematic reviews of the efficacy of telerehabilitation in
_ N  Sehool of stroke and other neurological populations identified comparable
Appizgelffyo:h‘lelz;f‘é‘;gfﬁg%;fg:;?:;ti&t éﬂiﬁpﬁ:&ﬁ School o gains to in-person interventions (Chen et al., 2015; T.chero,
E-mail: townsworth@griffith.edu.au Tabue-Teguo, Lannuzel, & Rusch, 2018). Despite a

With population growth and the rising prevalence of people
living with acquired brain injury (ABI), there is an ever-
increasing need for rehabilitation (World Health Organization,
2016). People living in rural and remote communities, in
particular, face major barriers to accessing timely health services
more broadly (Australian Bureau of Statistics, 2018).
Telerehabilitation platforms are increasingly being used to
provide rehabilitation remotely to people with ABI and their
families (Chen et al., 2015; Rietdijk, Togher, & Power, 2012).
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Fig. 1. Technology Acceptance Model framework.Source: Davis (1989) reproduced with permission.

proliferation of online interventions for paediatric traumatic
brain injury (TBI) (Wade, Carey, & Wolfe, 2006; Wade
et al., 2010), the telephone was found to be the most common
telerehabilitation platform evaluated in adults with TBI
(Ownsworth, Arnautovska, Beadle, Shum, & Moyle, 2018).
Survey research identified that people with brain injury
expressed strong interest in accessing telerehabilitation services
(Ricker et al., 2002). Feasibility of VC for delivering in-home
rehabilitation has been supported by several case studies
(McGrath, Dowds, & Goldstein, 2008; Rietdijk, Power,
Brunner, & Togher, 2018; Sander, Clark, Atchison, & Rueda,
2009). Potential barriers to in-home delivery relate to clients’
functional impairments, lack of comfort with technology, secu-
rity concerns, and costs. Organisational barriers to VC imple-
mentation such as health professionals’ attitudes and skills
have also been identified along with concerns about technology
impacting on client centredness (Hines et al., 2017; Speyer et al.,
2018). To enhance uptake in service delivery, research on user
acceptance of telerehabilitation platforms is essential.

Technology Acceptance in Healthcare

Rapid developments in healthcare technology have given rise
to poorly designed systems, limited user acceptance, and low
implementation rates (Sugarhood, Wherton, Procter, Hinder,
& Greenhalgh, 2014). Technology acceptance is defined as
individuals’ willingness and intention to use technology for
its intended purpose and way it was designed (Davis,
1989). The Technology Acceptance Model (TAM; Davis
1989) is a leading and well-supported theory of factors facili-
tating or constraining the adoption of a particular healthcare
technology (Holden & Karsh, 2010). As shown in Figure 1,
the TAM proposes that perceptions regarding the usefulness
and ease of use of technology influence attitudes towards use
and subsequent use (Davis, 1989). Perceived usefulness refers
to meaningful and tangible benefits associated with using the
system, while perceived ease of use refers to efforts associated
with system use. Both constructs are influenced by external
factors (e.g., social norms and job relevance) which influence
the likelihood of technology adoption (Lai, 2017). A recent
review on acceptance of rehabilitation technologies in
adults with TBI identified very few studies that employed a
user-centred approach (Vaezipour, Whelan, Wall, &
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Theodoros, 2019). The authors advocated for theory-guided
research on user acceptance to support effective planning for
uptake of telerehabilitation platforms into service delivery.

Study Aims

Despite widespread use of VC as a communication platform,
the acceptability and factors influencing uptake in ABI reha-
bilitation are largely unknown. This qualitative study aimed
to explore the perspectives of rehabilitation coordinators,
individuals with ABI, and family caregivers on the usability
and acceptability of VC in community-based rehabilitation.

METHODS

Manuscript preparation was guided by the Consolidated
Criteria for reporting qualitative research (Tong, Sainsbury,
& Craig, 2007).

Research Setting

Established in 1997, the Acquired Brain Injury Outreach
Service (ABIOS) is a statewide community ABI rehabilita-
tion service in Queensland, Australia. Queensland has an area
of 1,730,648 km? and a population of approximately five
million people (Australian Government, 2018). The
ABIOS is based in a metropolitan centre (Brisbane), with
rehabilitation coordinators providing in-person case manage-
ment and rehabilitation services to clients within a 150 km
radius and statewide support via telephone and email.
Services include assessment, goal setting, service
coordination, behaviour management, living skills training,
prevocational and vocational support, family education and
support, and advocacy. Coordinators work holistically with
families and other informal supports to facilitate community
reintegration and build sustainable support networks around
clients. Interventions are delivered over an extended time-
frame, and taper off as support networks are developed within
the client’s own community. Education, training, and consul-
tation are provided remotely to the wider state.

The ABIOS facilitates the Skills To Enable People
and CommunitieS (STEPS), a 6-week group-based self-
management program run statewide by local leaders
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(people with ABI, family members, and local professionals)
who are trained, supported, and supervised by STEPS coor-
dinators. The program focuses on the development of per-
sonal and social resources, with group projects (e.g., break-
up activity) used to reinforce skills and foster collaboration.

Participants

Participants included ABIOS rehabilitation coordinators and
current clients with ABI and family caregivers. A sample of
25-30 participants was considered optimal to maximise the
likelihood of data saturation. Following ethical clearance,
all ABIOS rehabilitation coordinators (N = 13) were invited
and all consented to participate in the study. As shown in
Table 1, disciplines included psychology (31%), occupa-
tional therapy (23%), social work (23%), speech pathology
(15%), and physiotherapy (8%). Occupational experience
ranged from <6 months to 45 years (M =20.24, SD = 13.9).

Purposive sampling was used to recruit individuals with
ABI and family caregivers with diverse characteristics that
were considered to potentially impact on perceptions of the
usability and acceptability of VC. These characteristics
included age (due to possible influence on familiarity with
technology), distance from the service (with greater emphasis
placed on recruiting people living >150 km), time since
injury (possible impact on nature of service input), and nature
of involvement in ABIOS (involved or not involved in
STEPS). Following their own interviews, coordinators
identified potential participants who differed according to
these characteristics, as well as those they believed would
be interested in taking part. They approached adults with
ABI and family caregivers who had adequate cognitive
capacity and English language skills to provide consent
and participate in an interview. All clients approached
consented and participated in the study. Of the nine partici-
pants with ABI (aged 20-52 years), six had caregivers
who also participated. Two caregivers participated without
the person with ABI being involved. Causes of ABI included
traffic accidents (N=4), stroke (N=3), horse riding
(N=1), and substance overdose (N = 1). Time since injury
ranged from 2 months to 30 years (M =6.43, SD=9.6).
Caregivers were aged 36-72 years and included five
spouses/partners and three parents. Two participants with
ABI and one caregiver were STEPS peer leaders. There
was variability in distance from the service (29%: <150
km and 71%: >150 km) and prior use of VC for health
reasons (44-50%) and rehabilitation specifically (33-38%).

Data Collection

The data included in this manuscript were obtained in com-
pliance with hospital and university ethics review commit-
tees. Coordinators were interviewed in a private work
meeting room, whereas individuals with ABI and caregivers
were interviewed over the telephone. The interviews were
conducted by a postdoctoral researcher (LC), a speech
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pathologist for nearly 40 years with previous experience in
conducting qualitative interviews. LC was external to
ABIOS and while she had previously met some of the reha-
bilitation coordinators, she had no prior familiarity with the
client participants. She initially spent time building rapport
with participants and explained the background and purpose
of the study. Participants completed a demographic survey
and questions assessing their experience with technology
(1 = unexperienced, 5 =experienced) and attitude towards
new technology (Weyer, Fink, & Adelt, 2015). For the latter,
six items were rated on a five-point scale (1 = strongly dis-
agree, 5 = strongly agree), with higher scores reflecting more
positive attitudes towards new technology.

The semi-structured interview (see Supplementary
material) explored participants’ experiences and perceptions
of telerehabilitation and views on a specific VC platform
(Queensland Health [QH] telehealth portal). Initial questions
for coordinators focused on the nature of services provided
and any service gaps. All participants were asked about their
understanding of telerehabilitation prior to the interviewer
providing a description. To ensure that participants under-
stood what VC entails, they were shown a paper prototype
(in person or posted prior to the interview) of the QH
Telehealth Portal. This presented an overview of the portal
with photographs depicting the computer screen from both
users’ perspectives, weblink to attend an appointment, dial-
in screen, webcam and microphone setup, and other features
(e.g., screen sharing). Guided by the TAM, questions focused
on perceived usefulness, ease of use or difficulties, ideas for
improvement, and effects on service delivery. Attitudes
towards and intentions to use the portal were explored in this
context. Interview durations ranged from 9.29 to 32.25 min
(M=2239,SD=5.9).

Data Analysis

Interviews were digitally recorded and transcribed verbatim
by a professional transcribing service. Although the interview
was theoretically guided, an inductive approach to analysis
was used to identify all relevant categories and themes under-
lying the data. Thematic analysis can provide a rich and
detailed account of how individuals make meaning of their
experiences and the ways in which the broader social context
impacts on those meanings (Braun & Clarke, 2006, 2013).
Braun and Clarke’s six-phase iterative analysis approach
was used to identify patterns in participants’ perceptions
regarding the usability and acceptability of VC in commu-
nity-based rehabilitation. This entailed repeated reading of
transcripts to gain familiarity, generation of initial codes,
identifying categories and preliminary themes, reviewing
and refining themes based on subsequent interviews and
discussion with the research team, labelling and defining
themes, and selecting illustrative quotes.

Three researchers met to discuss the first three transcripts
and develop a preliminary coding framework. The remaining
27 transcripts were double coded by 2 researchers. In line
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Table 1. Participants’ demographic and technology characteristics

Rehabilitation coordinators
(N=13)

People with ABI
N="9)

Family caregivers
N=18)

Characteristics M (SD), range/N (%) M (SD), range/N (%) M (SD), range/N (%)
Age (years) 45.70 (11.3), 23-63 39.11 (10.5), 20-52 54.75 (11.3), 36-72
Gender: female 9 (68%) 4 (44%) 5 (63%)
Highest education
<Grade 12 - 2 (22) 3
Grade 12 - 1(11) 1
Trade qualification - 5 (55) 4
Undergraduate 7 (54) 1(11)
Postgraduate 6 (46)
Discipline
Psychologist 4 (31)
Occupational therapist 3(23)
Social worker 3 (23)
Speech pathologist 2 (15)
Physiotherapist 1(8)
Employment status
Full-time 5 (38) 2 3
Part-time 8 (62) 2
Carer - 3
Sick leave - 1
Unemployed - 6
Distance from service
<50 km 1
50-150 km 2 2
>150 km 6 6
Prior experience with telerehabilitation
Telephone/email - 9 (100) 8 (100)
VC for other health - 4 (44) 4 (50)
VC for rehabilitation - 3 (33) 3 (38)
Self-rated experience with technology?* 3.77 (.6), 3-5 3.44 (.7), 3-5 3.38 (1.3), 1-5

Attitudes towards new technology questionnaire

22.23 (4.04), 13-27

18.89 (6.6), 7-29 19.0 (4.7), 10-25

* Rating scale: 1 = unexperienced to 5 = experienced.

with the approach of Nowell, Norris, White and Moules
(2017), this was done collaboratively for each transcript
through biweekly meetings with the coding framework
continually discussed and refined. For occasional inconsis-
tencies in interpretation, feedback was sought from other
authors for adjudication purposes. An electronic coding log
organised ideas for categories and themes and recorded
exemplar quotes throughout the coding process and also doc-
umented changes. Constant comparative analysis was used to
identify patterns of meaning and contrasting perspectives and
continued until no new codes were discovered in the data
(Creswell, 2009).

Reflexivity and Rigor

Credibility and trustworthiness of the findings were enhanced
through the use of field notes, a coding log and audit trail, and
reflexive dialogue between the researchers throughout the
analysis (Braun & Clarke, 2006). The major themes were
developed through collaborative discussions among the
research team, and they were presented to coordinators for
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feedback on whether these adequately reflected their experi-
ences and those of their clients. Member checking was not
completed with participants with ABI or family members
due to practical issues relating to distance and technology.

RESULTS

Rehabilitation coordinators reported that the greatest percent-
age of client contact occurred through home visits (M = 32%,
SD =9.8), email (M =27%, SD =9.8), telephone (M =27%,
SD =8.6), text messages (M =7%, SD=11.0), and letters
(M =6%, SD=23.7). Modes of client communication were
closely tied to locality, with those living within the 150 km
catchment area receiving home visits. Clients outside the
catchment primarily received support through telephone,
emails, and internet resources (e.g., Fact sheets).

On average, VC was used for 2% (SD =2.9) of all client
contact, which was mainly for health service-to-health
service contact whereby clients travelled to a hospital or
medical clinic to access facilities. Coordinators had used
VC for intake assessments, case conferences, and delivering
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training. A comparison of self-reported experience and atti-
tudes across the three participant groups indicated coordina-
tors reported slightly more experience and more positive
attitudes towards technology than did people with ABI and
family caregivers (Table 1). Four themes broadly characterize
the factors influencing uptake of VC platforms into practice.
These included the context and impetus for use, perceived
benefits, potential problems and parameters, and balancing
the service and user needs. Table 2 presents the relationships
between codes, categories, and themes. Participant quotes are
denoted as RC =rehabilitation coordinator, FC = family
caregiver, and PwABI = person with ABL

Context and Impetus for Use

In describing the nature of service delivery, coordinators
perceived various service challenges and gaps and also iden-
tified the need to improve statewide access to rehabilitation
services. Foremost, was the geographical challenge and lack
of ABI satellite services to enable comprehensive statewide
service delivery. Due to the distance between clients and their
varied support needs, it was difficult to link them to local
services and the STEPS program. Coordinators felt the need
to prioritise how and when to see clients, and they were
concerned that some people were receiving insufficient or
no support. This was particularly the case for individuals
discharged from regional hospitals, clients from indigenous
communities, and those with dual diagnoses.

The biggest gap is the people who don’t become clients . . . .sometimes

we get them years down the track when they’ve lost their job or families
because of behavior. (RC10)

Coordinators perceived a growing need for specialist ABI
services with more staff and resources (e.g., cars) to reduce
delays for services. Frustration over delayed support was
expressed by a family caregiver: The crux of the whole thing
is being able to access someone straight away. It was very slow
and not as urgent as we thought it should have been (FC05). The
largest service gap was for clients in rural and remote areas.
Coordinators felt limited in their ability to provide meaningful
services and to build support networks due to their lack of pres-
ence in these communities. Recommended strategies for
improving statewide service delivery included more frequent
trips to rural areas for community development, building capac-
ity within clients’ local support systems, developing statewide
satellite ABI services, and greater use of VC platforms.

Perceived Benefits of VC

Telerehabilitation was broadly understood as working with
rehabilitation professionals remotely, by going to a local
health service, or using home-based technology. Health
service-to-home VC was considered a new frontier in remote
technologies. Most people with ABI and caregivers had prior
experience of VC for personal or work use; yet, less than half
had experience of using VC for health or rehabilitation
reasons. One participant described regular use of FaceTime
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for rehabilitation purposes: I do that every Wednesday with
my speech pathologist (PwABIOS).

Perceived benefits of VC related to time and cost efficien-
cies, accessibility and convenience, user autonomy, and sense
of connection in the home. The scope to save time and travel
was perceived to enhance efficiency and access to support: If
you’re spending an hour getting to a client, to only spend an
hour with them and then an hour back, I think you could
spend those two hours engaging with another client
(RC12). Coordinators recognised the potential to use VC
for follow-up appointments with local clients instead of home
visits.

People with ABI and caregivers also recognised benefits
for ABIOS, as well as personal time efficiency and conven-
ience. So RC doesn’t have to come from Brisbane and travel
back, just to see one person. He would save time and money
for ABIOS, and see more people in one day (PwABIO1).
Receiving rehabilitation via VC was considered less disrup-
tive of everyday routines, and to reduce burden on families:
Would be able to do it at work, or in home without having to
take time off work (PwABIO02); it’s the getting there and
parking ... and then you've got kids and school on top of
it (FC04).

Participants envisaged major benefits of VC for people
living in rural and remote areas by enabling access to special-
ist in-home rehabilitation or connecting from local health
centres. Some participants with ABI perceived that such
access to rehabilitation would enable earlier discharge and
hasten recovery. Caregivers recognised the potential for peo-
ple with ABI to become more independent in managing
appointments through electronic reminders. Conversely,
one participant with ABI perceived that coordinators could
provide constant prompts to support memory through VC.

The concept of user autonomy or options of how and
where rehabilitation is delivered was emphasised. For coor-
dinators, VC enabled greater flexibility in allocating time and
resources when responding to clients’ needs: I could just — at
my computer go it’s 11 o’clock, I'm talking to Joe ... and if
they were distressed I could say, “I’ll send you a link and we
can talk face-to-face” (RC04). Clients’ ability to use portable
devices such as mobile phones for VC was also seen to
increase options. The scope for more frequent and shorter
consultations would reduce fatigue associated with driving
and lengthy home visits or telephone conversations.
Compared to home visits, VC was perceived as less intrusive
and giving clients more control, for example, positioning of
devices and being able to mute audio and switch off the
camera as needed.

In discussing the perceived benefits of VC, coordinators
highlighted limitations of telephone and email contact which
related to lack of nonverbal cues and insight into the home
environment, delayed responses, and challenges in complet-
ing forms: They can tell you on the phone that everything is
fine, but if you saw their house and it was chaotic, you’d know
more (RC11). VC was perceived to provide collateral infor-
mation regarding clients’ functioning from their appearance,
family interaction, and the home environment. This was also
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Table 2. Relationships between codes, categories and themes depicting the factors influencing uptake of videoconferencing platforms in

practice

Codes Categories Themes

* Geographical challenges: size of state and travel limits Service challenges and gaps Context or impetus
* Clients dispersed across the state with heterogeneous support needs for use

* Growing demand for specialised ABI services

* Clients not receiving sufficient support or being missed entirely

* Staffing and resource constraints impact access and waiting times
* Trips to rural areas for community development

* Building capacity within clients’ local support systems Strategies for improving

* Developing statewide satellite ABI services statewide rehabilitation

* Greater use of VC platforms. services

* Work or personal use Familiarity of VC Perceived benefits

* Use for rehabilitation
 Health service-to-home VC is a new frontier

* Saving time and need for travel Time and cost efficiencies
* Seeing more clients

* Cost savings for clients

* Cost savings for the service

* Access to specialist services for remote/rural clients and those Accessibility and convenience
unable to travel

* Less disruptive of daily routines

* Reduce burden on family members

* Ease of access in the home

* Enabling earlier discharge and faster recovery

* Independence in managing appointments

* Weighing up how and where to deliver rehabilitation User autonomy
* Portability of devices

* Enable shorter consultations to reduce fatigue

* Less intrusive than home visits

* Control over audio and visual displays

* The visual aspect: seeing nonverbal and the home environment Personal connection in the home
* Gaining collateral information about functioning

* More personable than telephone: improve communication and rapport

* Supporting people with communication and cognitive deficits

* More effective feedback on skills

* Gauging emotional reactions

* Increase sense of connectedness to services

* Variable access to internet Technical and connectivity Potential problems
issues and parameters
around use

* Unreliable connections
* Rehabilitation time wasted on trying to fix technology
* Need to support clients to troubleshoot and fix issues problems remotely

* Severity of functional impairments Client capability and
compatibility

» Family support

* Financial resources

* Familiarity with technology

* Emotional factors

* Privacy concerns

» Comfort with or confidence in technology

* Receptiveness to learning new skills

* Reliability of internet access The unknowns
* Client-related costs and requirements of internet plans
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Table 2. (Continued)

53

Codes

Categories

Themes

* Organisational readiness and resources (e.g., costs, office equipment needs,
simultaneous use and availability of training and support)
» Future organisational changes affecting access

* Limited visual perspective affects rapport and reading cues

* Reduced insight into clients’ living skills and home environment
* Unable to assess or train certain skills remotely

* Importance of being there in the moment

* In-person contact is better for groups

* Need to be on the ground in rural and remote communities

* Positive impressions on ease of use

 Useful features

* Privacy

* Need for support to use

* No hesitation to use

» Willingness to trial

* Initial uncertainty and need for familiarisation
* Preference for face-to-face meetings

* Beneficial uses of VC:

Locality: Rural and remote clients or those unable to travel; STEPS meetings
to connect geographically dispersed clients; case conferences (informal/formal
supports) and education, training and supervision (e.g., STEPS leaders)
Nature and purpose of contact: Follow-up reviews or check-ins with local
and regional clients; safety assessment (welfare check in) and document
sharing to complete paperwork

Client-related factors: Severity and nature of cognitive, communication and
physical impairments; ability to use visual aids and offer more frequent and
shorter interactions and Clients accept or prefer use of VC, feel confident in
using technology or are receptive to learning new skills

Technology considerations: Reliable internet access, appropriate devices and

Lack of physical presence

First impressions

Likelihood of using portal

Service delivery considerations

Balancing the service
and user needs

support to use system at client’s end

Discontinuing use: Repeated connectivity or technological problems or

negative reactions and feedback from clients
* Simple step-by-step guidelines and video tutorial for initial setup

Scaffolding preexisting knowledge of VC
* Ongoing support beyond initial setup

* Backup plan for technical difficulties

* Trial of implementation

» Using VC on a case-by-case basis

Promoting a positive user
experience

evident from use of VC through a local hospital: we were able
to see the interaction between the client and his wife - it
allowed us to get a thorough overview of his current function-
ing (RC12). Furthermore, through screen sharing coordina-
tors could assist clients to complete forms and provide
visual aids when discussing rehabilitation plans. One co-
ordinator noted that, similar to home visits, clients could take
them on a home tour to help gauge their support needs: “open
your fridge for me” ... get a sense of their access (RCO7).

The visual modality was seen as particularly helpful for
clients with cognitive and communication deficits due to
the ability to use gestures, facial expressions, and diagrams:
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When I'm trying to get a word out he can assist me if I'm
making certain faces ... if 'm confused he could slow down
a bit (PwABIO1). Others recognised potential to provide
more effective feedback during therapy: It’s nice to reinforce
those appropriate pragmatic skills, that online feedback of
what they’re doing . ... from a communication perspective,
it’s more personable (RC03).

VC also afforded coordinators a better opportunity to assess
clients’ emotional well-being than telephone. Moreover, face-
to-face contact through VC was perceived to enhance the sense
of connection and the quality of communication: That way,
they can see expressions on my face and I can see theirs
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(PwABIO03). Once we see each other face-to-face, there is that
new level of connection that we didn’t have before (RC05). A
caregiver noted that VC could be useful for a relative with
anxiety who was unwilling to attend in-person consultations.
For another caregiver, VC was perceived to increase the sense
of connectedness to services: it’s like a sense of a safety net.
You would know those services aren’t out of reach (FC04).

Potential Problems and Parameters

Potential problems or parameters around using VC related to
technical and connectivity issues, client capability and
compatibility, the “unknowns” and lack of physical presence.
Access to, and reliability of internet connection was seen to
vary considerably according to people’s locality, weather
conditions, and technology. Variability in clients’ internet
access had been illuminated by the VC trial for STEPS.

“We struggle to get mobile phone reception. Are you kidding me?” Then
other people said, “We have satellite internet set up. It would work really
well for us” (RC06).

Despite successful point-to-point trials with clients’ devi-
ces, there were connectivity issues when connecting multiple
users. A STEPS leader explained how unsuccessful efforts to
connect to group sessions led to frustration and disengage-
ment: They’'d honestly hang up or get angry. I think that
we jumped in before we could pan out all the issues (FC06).

Consequently, it was perceived that poor internet connec-
tivity would preclude access to health service-to-home VC.
Furthermore, the reliability of connections, speed, and issues
with “lagging” or “drop-out” raised concern that rehabilita-
tion time would be wasted trying to establish or re-establish
connection during sessions. Some coordinators were unsure
of their capacity to support clients to troubleshoot and fix
technological problems remotely.

Client capability and compatibility referred to their ability
or receptiveness to use VC. Clients with severe functional
impairments and those without support and limited financial
resources were considered potentially disadvantaged: We're
dealing with clients with brain injuries . ... how can they be
expected to download an application or go onto a website,
type in a password and then access us? (RC12). Lack of prior
use of computers or experience with technology was also
perceived as a barrier to learning new systems: For younger
people brought up with it, an app is nothing . .. But, you see,
I've struggled. People think that it’s just so easy, and
sometimes, it’s not easy (FC06).

Emotional factors were also considered important, such
that clients with anxiety or low frustration tolerance may find
it stressful if they experienced technology problems: [
wouldn’t like to put people with low frustration tolerance
through the process of trying to connect (RC11); There are
people who are terrified of computers and that often
pre-dates their injury (RC04). Comfort or confidence with
technology was also raised in relation to privacy, particularly
sharing documents or those listening in a group call.
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Individuals’ receptiveness to learning new skills was seen
to influence their willingness to use VC: Well, some people
can, some people can’t; some people have got an attitude that
they need to have their hands held and others take control
(PwABIO06).

Identification of these issues helped to define some param-
eters around the use of VC, or circumstances in which it may
be problematic for clients. Less clear were issues representing
the “unknowns”. Due to past experiences with the STEPS
program, there was uncertainty about the reliability of inter-
net connections: Have those connection issues improved? [
wouldn’t want to do a trial again unless confident that we
could mostly get through (RC08). Clients were also unsure
of costs and requirements of their internet plan: It depends
on the cost, or the connection to the Internet, or the data
(PwABIOS). Some coordinators were unaware of organisa-
tional resources and readiness in terms of the costs and office
equipment, availability of training, and whether coordinators
could use VC facilities simultaneously. One coordinator
queried whether future organisational changes (e.g., licens-
ing) may affect access.

Several participants emphasised that due to lack of physi-
cal presence and limited visual perspective, VC would never
equal in-person contact: I'm not bagging it, but there’s no
replacing physical presence (FC0S5). Meeting face-to-face
in clients’ homes was viewed as important for developing
rapport and gaining full insight into clients’ functioning,
living skills, and home environment. Certain aspects of
assessment and rehabilitation (e.g., mobility training) were
not considered possible through VC. The value of being there
in the moment with clients was stressed: There’s nothing like
sitting in somebody’s house, because there’s so much more
that you’re looking at than the person’s face (RC04). One
coordinator felt that VC would not provide a meaningful con-
nection to clients in rural and remote communities: You need
to really work in those areas, have established local net-
works, be grounded in the community in which people live
for the kind of work we do (RC13). Some previous STEPS
participants felt that in-person contact was better for groups:
there are certain things you’d still want to do face-to-face,
like group meetings (FCO1).

Balancing the Service and User Needs

After receiving a description of the QH telehealth portal, par-
ticipants had differing first impressions and attitudes regard-
ing the likelihood of use. VC was viewed as particularly
beneficial for the service and for clients in certain circumstan-
ces. Various strategies were identified for promoting a posi-
tive user experience. These considerations ultimately
highlight the importance of balancing the needs of the service
with that of individual users.

Overall, most participants expressed willingness to use the
QH telehealth portal. Initial impressions were positive
regarding ease of scheduling and receiving VC calls.
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Features such as document sharing, ability to control the cam-
era (angle and zoom), and audio functions were highlighted,
and participants felt more reassured regarding privacy.
However, one participant with ABI felt overwhelmed: My
very first impression would be, oh gee, come and help me!
(PwABIOS).

When asked about their likelihood of using the portal,
some participants showed no hesitation: Get it going now
... I think it’s fantastic! (FC04); The sooner the better. |
wouldn’t hesitate to use it (PwABI06). Others expressed will-
ingness to trial use and recognised the likely learning curve:
Yeah, definitely, and I'm acknowledging that putting
anything new in place, there’s going to be teething problems,
but I'm someone who would be wanting to try that (RC03).
Others were more cautious: I must admit that it scares me a
little bit. Maybe it’s fear of the unknown. But yeah, it’s a new
thing to learn for me (RC10); I'm a bit timid of new stuff . ..
the very first time I would definitely need somebody with me
(FCO02). One caregiver resolutely preferred in-person meet-
ings: The only reason I'd instigate something like that is if
I couldn’t access it (in-person). I don’t think it’s the best
way (FCO05).

As summarised in Table 2, the perceived beneficial uses of
VC related to clients’ locality, the nature and purpose of con-
tact, client-related factors, and technology considerations. VC
was considered most useful for clients living in rural and
remote locations and those with language impairments due
to the audio-visual features of VC, and for conducting
check-ins or follow-up with local and regional clients (<150
km). A caregiver in a remote location was keen to use VC
for social connection: I'd like to talk to other people that
are going through the same thing — that would be awesome
(FCO7). Reasons for discontinuing use (e.g., repeated connec-
tivity problems) and how to manage the impact were consid-
ered: It does fail that stuff ... we’ll have to reassure them and
say whatever happens, we will get the job done (RC10).

Participants emphasised the importance of promoting a
positive user experience of VC. Recommended strategies
included simple step-by-step guidelines and a video tutorial
for initial setup, ongoing support beyond setup (e.g., techni-
cal support), scaffolding preexisting knowledge of VC for
personal or work use, having back-ups for appointments
should technical difficulties persist, and conducting a trial
of implementation. Coordinators could explain how commu-
nicating via VC differs to telephone and in-person, discuss
optimal conditions for use (e.g., lighting) and practice brief
VC calls to familiarise people with the steps and functions.
The latter was considered particularly important for clients
with memory problems: because of my brain injury, I won’t
remember how to use it and I'd need to be prompted on differ-
ent functions (PwABIOS8). Ultimately, participants felt that
VC should be used on a case-by-case basis as one strategy
for improving statewide access to rehabilitation: Thinking
about each individual and what they need, versus giving them
what’s easiest for us - that actually defines what technology
you use or don’t (RC13).
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DISCUSSION

This study on acceptability of telerehabilitation sought the
perspectives of rehabilitation coordinators and clients on
the usability of VC in community ABI rehabilitation. The
findings indicated that uptake of VC is influenced by the con-
text or impetus for use, perceived benefits, potential problems
and parameters, and consideration of both the service and
individual user needs. An understanding of the parameters
and beneficial uses of VC and strategies for promoting a pos-
itive user experience can guide effective planning for uptake
of VC into practice.

In line with the TAM (David, 1989), external factors
appeared to provide the impetus for using VC, with coordina-
tors’ description of service gaps and challenges highlighting a
growing demand for specialist rehabilitation services, par-
ticularly in rural and remote communities. Despite perceived
advantages relative to telephone and email, and familiarity for
work or personal use, VC was rarely used in practice. Hence,
identified benefits such as time and cost efficiency, acces-
sibility, convenience, and connection in the home appeared
to be outweighed by technical, client-related and organisa-
tional barriers, and lack of physical presence. Similar issues
have been found to influence uptake of e-Health technologies
in TBI (Hines et al., 2017) and telerehabilitation services in
disability and aged care, and contribute to lack of sustained
use (Radhakrishnan, Xie, & Jacelon, 2015; Speyer et al.,
2018; Sugarhood et al., 2014). The findings broadly support
the main contention of the TAM that uptake of new technol-
ogy depends on relative perceptions of how useful and easy
the system is to use. Although there are few studies on VC
specifically, research on internet use (e.g., email and
Facebook) of people with ABI identified barriers related to
cognitive linguistic and behavioural impairments, comfort
with technology, internet access, technical support, and costs
(Kilov, Togher, Power, & Turkstra, 2010; Vaccaro, Hart,
Whyte, & Buchhofer, 2007).

Barriers related to client capability and compatibility may
be reduced by tailoring instructions for using VC to clients’
functional abilities and preferences, comprehensive training
(e.g., skill demonstration and repeated practice), and ongoing
support. Such approaches have been used to teach people to
use smartphone applications (Vaezipour et al., 2019). There
is preliminary support for the efficacy of internet and assistive
technology training for people with ABI (Kilov et al., 2010)
and caregivers (Sander et al., 2009).

The identified barriers related to organisational readiness
and resources are consistent with broacher research on health-
care technology. Sugarhood et al. (2014) found that novel
technologies were more likely to be adopted by staff and
organizations if systems were perceived as compatible with
work needs and values, were able to be trialled and observed
prior to adoption, had positive social influences (e.g., mana-
gerial support and technology leaders) and drivers for change
(e.g., socio-political impetus), and linkages existed between
technology users and those designing or governing the
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technology. The present findings similarly highlight the need
for organisational strategies to facilitate VC adoption, such as
staff education and training. Such training could address
perceptions about ease of use (e.g., functionality) and quality
of communication, and foster self-efficacy regarding VC. For
example, several coordinators perceived that rapport building
is more challenging through VC. Yet, client ratings of bond
and presence are found to be equivalent between VC and
in-person modalities (Simpson & Reid, 2014).

The present study also identified some parameters around
use or circumstances in which VC is not possible (i.e., poor
internet access) or may be contraindicated (i.e., clients with
severe functional impairments without family support). As
encapsulated in the final theme, these issues underscore the
need to weigh up the potential benefits and disadvantages
of VC for the service and individual users. Further research
is needed to determine whether the parameters, beneficial
uses, and strategies for enhancing user experience identified
in this context are broadly applicable to community-based
ABI services.

It is important to acknowledge that this study was
conducted in a specific rehabilitation and socio-cultural
setting. Coordinators’ selection of client participants and
those who agreed to participate influences the relevance
and applicability of the results to a larger ABI population.
The perceptions of certain client groups (e.g., those with
severe aphasia and those from culturally and linguistically
diverse communities) may not be reflected in the findings.
The detailed description of the setting and sample charac-
teristics may help readers to gauge the relevance of findings
to their own situation. As an additional limitation, partici-
pants were shown a paper prototype of the QH telehealth
portal, rather than a live demonstration. In our future
research, a trial of VC implementation is planned in which
feedback will be sought after each consultation. Direct
experience of the system and interaction through VC is
likely to provide clearer insights into user perceptions of
functionality, technical issues, and impact on service deliv-
ery. As a further limitation, member checking was not
conducted with participants with ABI or family members.
Therefore, the relevance of the themes and extent to which
these accurately reflected the experiences of clients with
ABI and their family members was not directly assessed.
Finally, the likely influence of the researchers’ back-
grounds (i.e., experience with technology and ABI) on
interpretation of data is recognised and was taken into
account through reflexivity.

CONCLUSIONS

This theory-guided study explored the usability and accept-
ability of VC in community-based ABI rehabilitation. The
key findings were that uptake of VC is influenced by the
context or impetus for use, perceived benefits, potential prob-
lems and parameters, and consideration of how to balance the
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needs of the service and users. Bearing the study limitations
in mind, an understanding of the perceived benefits of and
parameters around using VC and strategies for promoting a
positive user experience can guide effective planning for
uptake of VC into practice. Further research is needed
to determine the applicability of these findings to other
community rehabilitation settings.
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