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ABSTRACT

Purpose: We examine the use of a custom iPad application, the Rehab Portal, to provide clients in an
inpatient brain injury rehabilitation service with access to short videos where clinicians—or the clients
themselves—discuss their current rehabilitation goals.

Materials and Methods: We developed an initial version of the Rehab Portal app based on our previous
co-design with service users, their families, and clinicians. This was examined in a field trial with a series
of six clients over the course of their stays in inpatient rehabilitation, collecting quantitative data on clin-
ician and client engagement with the Rehab Portal, alongside a thematic analysis of qualitative interviews
with clients and clinicians at the point of discharge.

Results: Engagement with the platform was high for two clients while it was limited with four more. In
our thematic analysis we discuss how introduction of the Rehab Portal disrupted practice, changing how
things are done, causing deviation from usual routines, adding burden, and threatening professional
integrity. At the same time, where it worked well it led to a repositioning of goal planning away from
being clinician directed and towards an ongoing, dynamic collaboration between clinicians, clients and
their families. Finally, in some cases we identified a reverting to the status quo, with client demotivation
having an unexpected impact on clinician behaviour leading to the process being abandoned.
Conclusions: The current findings do not provide wholesale support for this approach, yet we continue
to feel that approaches that support clinician-client communication using asynchronous video may offer
considerable future value and are worthy of further investigation.
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» IMPLICATIONS FOR REHABILITATION

e The use of a novel technique to communicate rehabilitation goals via video disrupted practice,
changed how things are done, caused deviation from usual routines, added burden, and threatened
professional integrity for clinicians.

e Where it worked well it led to a repositioning of goal planning away from being clinician-directed
and towards an ongoing, dynamic collaboration between clinicians, clients and their families.

e Approaches that support clinician-client communication using asynchronous video may offer consid-
erable future value and are worthy of further investigation.

Field trial of a video portal for inpatient brain injury
rehabilitation goals

conjunction with setting practical and technical goals, to facilitate
adjustment to their new situation [3,10].

Introduction

Planning and setting goals is an important component of brain
injury rehabilitation[1-5]. This process involves a client and their
family or supporters though is usually directed by clinicians, even
when a client-centred approach may be the intention [1,2,6-8]. It
focuses on the meaning behind making adjustments to new cir-
cumstances and the reasons for them [9]. A person’s former way
of life and their previously held life goals may no longer be pos-
sible after brain injury. Life goals, which contribute to a person’s
purpose and wellbeing, may need to be re-assessed, in

Levack et al. [5] identified four major purposes for goal plan-
ning in rehabilitation. The first of these is especially relevant in
this study: improving rehabilitation outcomes through the mech-
anism of using goals to influence conscious motivation, and thus
improved engagement in rehabilitation [5,11,12]. However, goal
setting in rehabilitation presents particular challenges for clients
with brain injuries. Clients are likely to be experiencing disorienta-
tion, confusion, and memory issues [13] Memory impairment is a
significant obstruction in return to previous levels of functioning
for a person with brain injury [14]. Everyday tasks such as self-
care, managing medications, and cooking become difficult with
reduced facility to plan ahead and organise previously routine
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activities [15]. Communication can be affected by slow processing
of information and poor attention, with a reduced ability to self-
regulate behaviour [16]. Due to reduced cognitive functioning in
all of these and many other areas, there may be a reduction in a
person’s motivation to participate in their own rehabilitation over-
all [13]. In particular, all of these areas of impairment have the
potential to make it more difficult to set goals for life beyond the
immediate setting of the rehabilitation centre [17]. Along with
reduced self-awareness, these effects are likely to lead to sub-
optimal rehabilitation outcomes [13,18].

Smartphones and other digital technologies have been recog-
nised since their development as being potentially valuable for
people with memory impairment, due to their ability to store
data, send notifications and provide prompts and guides using
multiple modalities [19]. In a study by Wong et al. for instance,
people with traumatic brain injury found smartphones acceptable
and accessible and could use various apps, but they were found
to be especially useful as a means of memory aid [20]. In their
study of memory aids and strategies among people with acquired
brain injury, Jamieson et al. found that all participants included
memory function as a rehabilitation goal or stated that they had
memory difficulties. The authors confirmed that an important
advantage of technological ways of assisting memory was the
active prompting ability [14]. Evald [21] also reported that visual
and audible prompts or notifications from smartphones to
patients with traumatic brain injury were particularly helpful as
reminders.

While such technology has been used as a direct treatment
component, as a cognitive prosthetic tool, there may also be (so
far untapped) potential to apply technologies such as these to
the challenges outlined above in facilitating goal awareness and
goal setting processes in formal brain injury rehabilitation serv-
ices. Providing clients with a tool that gives them on-demand
access to information about why they are in rehabilitation, what
their goals are [22,23] and what they are currently working on,
would be novel and has potential to influence and stimulate
motivation, increase engagement [24], reduce premature dis-
charge, and improve outcomes [23].

The overall aim of our programme of research was to examine
the utility and acceptability of providing access to such videos via
a custom app on a touchscreen tablet, the “Rehab Portal”, that
would be available to clients to view whenever they wished to
access it, independent of clinician availability. We previously
reported on the first phase of that programme, the process of co-
design and usability testing of this custom Rehab Portal app with
service users, their families, and clinicians (Authors, Under
Review). The portal would present them with videos outlining the
focus of their current rehabilitation where clinicians—or the client
themselves—was presented discussing their current rehabilitation
goals and linking these to valued life roles (Why), to rehabilitation
activities (What), and to what they are working on with the clini-
cians in the current week (How). On the basis of that work, our
team moved to the current study: an initial, small scale, clinical
pilot of the app in the same inpatient rehabilitation setting that
the original co-design and usability testing had occurred—a ‘field
trial’ of the app in use embedded within the actual process of
delivering rehabilitation to clients while they were resident in the
rehabilitation centre.

This work is exploring whether awareness of rehabilitation
goals, motivation, and client satisfaction in inpatient brain injury
rehabilitation could be enhanced by access to videos on their
rehabilitation goals. It was our intention that the Rehab Portal
app would draw on goals already being set with clients and their

families in the course of routine goal setting processes at the
rehabilitation service. The app was conceived of as a new plat-
form for communicating information that was already being cre-
ated in ‘business as usual’ activities. Likewise, we assumed
clinicians would continue to revise and update client goals regu-
larly during rehabilitation, and would record these revisions in the
app. We were also aware, however, that it was possible that clin-
ician goal-setting behaviour might be influenced by the introduc-
tion of the app. We were particularly interested to understand
client responses to having access to video information about their
rehabilitation goals. We envisaged clients accessing this informa-
tion independently of their clinicians enabling frequent engage-
ment with rehabilitation goals. We were also interested to
discover if the authentication mechanism was accessible for cli-
ents with brain injury. Rather than targeting increased declarative
awareness of current rehabilitation goals, we were most inter-
ested in the possibility of increasing subjective engagement in
the rehabilitation process itself. Overall, we hypothesised that if
clients were provided with direct unsupervised access to videos in
which their clinicians explained the focus of their rehabilitation
and their current goals, this could enhance the rehabilitation
process.

Materials and methods
Setting

This app pilot trial took place in the ABI Rehabilitation post-acute
inpatient rehabilitation service in Auckland, New Zealand, where
we also carried out the co-design stage of the research. This app
pilot took place in a specialist post-acute brain injury rehabilita-
tion setting where an intensive in-patient rehabilitation program
is offered to individuals who have suffered moderate to severe
traumatic brain injury and other acquired brain injuries such as
stroke. Clients range from those who are minimally conscious to
those undergoing community re-integration prior to discharge.
Generally, clients are engaged in three hours of face-to-face ther-
apy time per day with Allied Health professionals and outside of
these hours have protocols by which daily tasks are completed in
a consistent way to incorporate rehabilitation progress into nurs-
ing and health care assistant activities. Self-directed and family
directed rehabilitation is also encouraged outside of formal ther-
apy hours. Clients are provided with their own private rooms
arranged within houses that consist of 6-8 rooms plus shared liv-
ing spaces.

Equipment

Rehab Portal app
The Rehab Portal app is an iPad app developed in this research
programme (see Figure 1). All design and coding were completed
by DB. In brief, after a user is authenticated, the app presents sim-
ple written orientation information to a client about their brain
injury. Following this, clients are presented with videos in up to
six goal areas based on goal areas that ABI Rehabilitation were
already using at project outset including: being healthy and safe,
being active, being relaxed, being connected, wairua (spirituality),
and having a place to call home. These were simplified for the
app. See Figure 1 for an example.

Within each goal area, clinicians working with clients would
record a set of three videos—Why, What, and How:
e “Why are we working on this?” (designed to be participation-

and role-focussed),
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Figure 1. Goal screen in the Rehab Portal app. Screenshot of the Rehab Portal iPad app, headed “John Rewi: Being Healthy & Safe”. A video frame of a female clin-
ician fills the main central portion of the screen. Tabs on the left side are labelled ‘Info’, ‘Why’, ‘What’ and ‘How’, while controls across the bottom are labelled ‘About
Me’, ‘Healthy’, ‘Active’, ‘Relaxed’, ‘Connected’, ‘Wairua’ (which is Maori for Spirituality), and ‘A Place’.

e “What are we working on to achieve this in the course of
your stay here?”, and
e  “How are we working on this area currently?”.

This structure was based on the existing goal setting structure
already in use in the inpatient rehabilitation service, which itself
was based on the rehabilitation goal setting literature. To follow
good practice, this structure required a focus on the client’s val-
ued life roles beyond the immediate rehabilitation setting
[3,17,25]—a 'horizon-focussed’ approach to goal setting (Babbage,
personal communication, cited in [26]).

The authors do not have a financial interest in the app and
report there are no competing interests to declare.

Hardware

Apple iPads were configured with the current hardware and soft-
ware version at the time of data collection, specifically iPad Air 2
devices running current iOS versions at each point in data collec-
tion (i.e, i0OS 10.2 when data collection started in 2017). We
debated issuing individual iPads to specific clients versus having
one shared iPad installed in client ‘houses’ on site (which housed
six to eight clients) with multiple clients accessing their own
Rehab Portal data on the house iPad. The clinical team expressed
concerns regarding privacy if audio files were playing in shared
living spaces. Headphones were ruled out due to concerns about
motor functioning, plus issues of headphones and iPads being left
in insecure places [a concern previously expressed in previous
studies, (e.g., [27]). Therefore, for this trial each client had the iPad
installed in their own bedroom. iPads were mounted on the wall
by a Joy Factory MagConnect Wall/Counter Mount, with a
Lockdown Secure Holder with Cable Lock for security.

A Xiaomi MiFit 2 Bluetooth wristband was supplied to each
participant (beginning part-way through the trial with the first cli-
ent) to wear for the duration of the project. At the conclusion of
the trial, the client could keep the wristband as an activity tracker
if they wished to.

Procedure

Ethical approval was obtained through the Auckland University of
Technology Ethics Committee (16/189) and the project was sup-
ported by the research committee of ABI Rehabilitation.

Recruitment

Participants with brain injury. Client participants had sustained a
severe brain injury and were in inpatient care at ABI
Rehabilitation at the time of recruitment. The severity of their
brain injury was classified by Glasgow Coma Scale (GCS) measure-
ment at the time of injury or presentation to the Emergency
Department (if recorded), length of time in Post Traumatic
Amnesia (PTA) if traumatic injury, and clinical assessment (See
table 1. All names used in this table and throughout the manu-
script are pseudonyms.) Recruitment was carried out by two
senior clinicians at ABI Rehabilitation, who were also members of
the research team (MVS and JA), in consultation with other senior
members of the clinical team. Clients were invited to participate if
they were over 18years of age and the clinical team considered
they were at a stage in their rehabilitation where they could
manage using an iPad and could potentially master the concept
and skills involved. The project was explained to the client; if
the client was interested in participating, their consent was



1290 D. R. BABBAGE ET AL.

Table 1. Client demographics.

Pseudonym Gender Age Ethnicity Cause of injury Injury severity

Joe M 24 NZ Indian Haemorrhagic stroke Severe. Lowest GCS 5.

Tom M 65 NZ European Tripped and fell Severe. Lowest GCS 5.

Cyndi F 59 NZ Maori Fall in hospital Severe. Lowest GCS 13. PTA 58 days.
Will M 64 NZ Maori Pedestrian hit by car Severe. Lowest GCS 11.

Kate F 42 NZ European Cardiac arrest, hypoxic brain injury Severe. Lowest GCS 3.

Lisa F 31 European Motor vehicle accident Severe. Lowest GCS 9. PTA 82 days.

obtained at a subsequent meeting before installing an iPad in the
client’s room.

Clinician participants. Clinicians were invited to participate if one
of the clients in their care was also recruited into the study.
Commonly there were three therapists attending a client who
had been recruited. Ten clinicians involved with each recruited cli-
ent were given participant information and consented to partici-
pate. They comprised three Occupational Therapists, three
Physiotherapists and four Speech Language Therapists, on aver-
age 6.5years post training. Seven clinicians held a post-graduate
qualification. Nine were female and ages ranged from 25 to
60 years.

Clinician training and supports

Training supports were provided to clinicians who were engaging
with the portal. This included direct, one-to-one support from
members of the research team—both the on-site clinical leaders
(MvS, JA) and two team members who visited the site on a
weekly or fortnightly basis to collect data, provide software sup-
port and updates, and support clinicians and the project as
required (DB, JD). During the app trial clinicians were also pro-
vided with two in-service training sessions of one hour each, one
by DB and NK, and one by MVS and JA. These two sessions were
scheduled as part of an ongoing programme of regular in-service
training run for all clinicians in the service.

The Rehab Portal was presented to clinical staff as being a
platform for regularly updating the client on their current rehabili-
tation goals. During training we discussed that videos might, for
instance, be updated weekly. We suggested it was likely that the
Why videos would not be updated often and might remain the
same throughout an inpatient stay. Likewise, it was possible that
the What videos in each goal area would also not change every
week. However, we suggested the content for the How videos in
each goal area would be likely to change frequently, and thus it
would be helpful to make frequent, perhaps weekly, updates in
this area. This would ensure that video content was current to
maintain client interest even if the general focus of the work had
not changed much. Clinicians were given discretion about how
they would record these videos—either recording the videos
themselves, with their clients, or of their clients, based on what
was practical and they felt would be most useful for the specific
client.

Data collection and planned analyses

We tracked when videos were recorded and updated across the
six goal areas by clinicians as a proxy indication of clinician
engagement with the Rehab Portal. Client interactions with the
Rehab Portal were also automatically logged by the software to
provide a baseline of the frequency and extent of use that each
client made of the system. The logging distinguished clinician or
researcher interactions from client interactions, authenticating

individual users by PIN login, or by Bluetooth wristband access for
clients if they were using this option.

At the conclusion of their trial period with the app, where pos-
sible a semi-structured interview was conducted with each client
to explore their understanding and perspective on the Rehab
Portal’s utility and value. Where possible, this occurred just prior
to discharge. In one case (Joe), the interview was conducted
shortly after discharge, and in another (Kate) an interview was not
conducted as the client was discharged over a weekend and
unable to be interviewed by the research team.

One or two clinicians from each clinical team were also inter-
viewed about their experiences of using the app after each cli-
ent’s discharge, resulting in a total of seven clinician interviews.

For both client and clinician interviews, we analysed transcripts
using reflexive thematic analysis, following the guidelines by Terry
et al. [28], which is based on the approach of Braun and Clarke
[29]. Two team members (DB, JD) spent time becoming familiar
with the interview transcripts and undertook initial data coding.
Codes were examined, discussed and reviewed as patterns were
discerned. Five potential themes were presented to and reviewed
by the whole research team in a data analysis workshop attended
by all authors, who had previously received all interview tran-
scripts for review. On the basis of the workshop, developing
themes were revised (DB and JD). These were once more
reviewed by all authors, whose further feedback and clarifications
were incorporated. This review process lead to the refinement of
the core themes and subthemes presented below.

Results
Engagement data

Video update frequency
Figure 2 displays this timeline of video updates across each goal
area, on a per-client basis.

For all clients, videos were recorded for two to five overarch-
ing goal areas. Although Wairua (spirituality) was a standard goal
area to be considered for clients in the service, no goals were set
in this area. Connected (relationships and being connected to
other people) and A Place (a place to call home, having some-
where that you live and belong) were the two goal areas consist-
ently used for all participants.

Contrary to our expectation, we saw only infrequent updates
in goal videos across the course of the inpatient rehabilitation for
the six clients with the exception of one client—Joe—who had
multiple video updates. Notably, however, the majority of these
updates occurred in the first 12weeks of this client’s use of the
portal—when videos were being recorded with the research team
and then installed onto the device manually. This created a nat-
ural focal point for the clinical team to update their videos. From
Week 13 videos were recorded by the clinical team directly into
the Rehab Portal using the front-facing video camera, and this
same procedure was used throughout the entirety of the stay of
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Figure 2. Updates to Rehab Portal per client, by video category and weeks of stay. Individual timelines that show when videos were updated for six clients, for each
of the goal areas ‘Healthy’, ‘Active’, ‘Relaxed’, ‘Connected’, ‘Wairua’, and ‘A Place’. Each client has videos added in the first week, in four of the cases to five goal areas.
No client has videos for ‘Wairua'. After initial videos are added, updates were sporadic for the two of the longer-staying clients (stays of 18 weeks—Joe and 8 weeks-
Cyndi), but were made only in the first three weeks for one other long-staying client (with a stay of 12 weeks-Tom), while no updates were made to the videos of
the shorter staying clients (4 weeks-Will, 2 weeks—Kate, 4 weeks-Lisa) after they were initially loaded in the first two weeks.

the other five clients. This feature was always part of the planned
Rehab Portal design, and was expected to make it easier for clini-
cians to seamlessly record video updates during client sessions,
rather than this being moderated by the research team. However,
the data in Figure 2 suggests that once this feature was available
video updates appeared to decrease in frequency. Indeed, for
three of the six (Will, Kate, and Lisa), no updated videos were
recorded in any goal area once a video had been initially
recorded, and in one other case (Tom) updates to the videos
occurred in only some goal areas, and in only the first 3 weeks of
a 12 week stay.

Our interview findings, discussed below, provide insights into
the ways that clinicians were approaching and using this
platform.

Client use of Rehab Portal

Figure 3 displays how often videos were played on the Rehab
Portal by clients, and how many of those videos were played to
completion.

Clients had goals set in a maximum of five goal areas (fewer
for some clients). In each case, there were three videos per goal
(Why, What and How). Therefore, when a client viewed 15 videos
in a day, this can be interpreted as having watched the videos
across each of their goal areas once. As can be seen in Figure 3,
on days of high engagement, clients often watched all of the vid-
eos available to them, and on many engagement days they
watched all of the videos multiple times, and many to comple-
tion. The figure displays up to the first 45 video plays in a day, so
outlier days do not render other data hard to read. On high
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Figure 3. Videos played per day from tablet deployment, by client. Daily data for each of six clients for how many times videos were played partially and to comple-
tion on each day of their stays, which ranged from 2 weeks to 18 weeks. Joe made heavy use of videos on many days throughtout their stay, frequently watching all
15 videos to completion, and with a maximum of 117 videos played and 102 videos completed on the most active day. Tom viewed videos on 3-5 days most weeks
for his first seven weeks of his stay, often watching 15 to over 45 videos to completion a day. On his peak day he watched 238 videos, 174 of these to completion.
However, he watched no videos from Week 8 to 11. He viewed videos again on two days in Week 12. Cyndi watched videos on only two days of her 8 week stay,
playing videos 77 times times on her first day, 75 times to completion, and over 20 times one one day in Week 4. Will likewise had sporadic viewing, watching videos
only six days across his four week stay, with a peak of nearly 45 views in Week 2, one day of just over 15 views in Week 3, and four other days of 1-10 views. Kate
watched around 25 videos one Days 1 and 2, about 10 videos at the end of Week 1, and did not view vides again during her two week stay. Finally, Lisa viewed just
over 15 videos on Day 1, half to completion, partially watched a couple of videos on Day 2, and did not watch videos again during her stay.



engagement days several clients exceeded this number and the
full number of plays is recorded in the figure footnote.

Two clients, Joe and Tom, displayed consistently high levels of
engagement with the Rehab Portal. Joe was engaged across all of
his inpatient rehabilitation. Joe was the first client to use the
Rehab Portal, and for the first three weeks we collected usage
data via a third party analytics tool, which did not prove to be
reliable. At the three week point, we replaced the tool with local
storage on device of our own logging data, enabling a consistent
record to be maintained. Data for the remainder of Joe's
extended inpatient stay show a high level of engagement with
the Rehab Portal. This is particularly so when it is considered that
Joe had regular two-day weekend leave periods at home during
this period, which correspond with many of the periods of non-
use in his profile.

Tom displayed significant engagement for the first eight weeks
of his inpatient stay, frequently watching videos and often watch-
ing all available videos multiple times to completion on days he
engaged with the portal. His clinical team reported that he was
extremely confused about multiple aspects of his rehabilitation
including the purpose of the portal. However, for a few days, Tom
began recording a thought record prompted by seeing the
‘record’ button and encouraged by his speech language therapist.
Videos were last updated for Tom during Week 3 of his stay. After
Week 7, Tom ceased viewing any videos until the week of his
discharge.

More limited levels of engagement were evident for the
remaining four clients. Videos were watched on some occa-
sions, but on most days there was no engagement with the
Rehab Portal. In Cyndi’s case there was one update of videos
at Week 6, but for the remaining three clients, videos were cre-
ated by the clinical team at outset but were not updated dur-
ing their stay. (Note that for Will and Lisa their total inpatient
stays extended 18weeks and 10weeks after Rehab Portal
deployment. Data is presented here for the first four weeks
only, as that was the period of formal data collection. However,
the Rehab Portal remained available to these clients and their
teams after this period, and we understand engagement with
the Rehab Portal remained extremely low for the remainder of
their stays.)

Interview findings

Disrupting practice

Changing how things are done. The Rehab Portal required goal
setting to be done in a Why-What-How format and encouraged
regular video updates. Inherent in the approach was an expect-
ation that rehabilitation goal setting be client-centred, participa-
tion- and role-focused, embedded in the process of rehabilitation,
and that goals would be regularly reviewed.

“It made me more aware, kind of going through that process of the, what
was it? The Why, What, How and yeah kind of breaking that down,
making things really functional, and the whole interdisciplinary approach,
so | definitely think it made me more aware of that...”

Anna (Clinician)

The approach was designed to match the service goal philoso-
phy and as such, the Portal was originally conceptualised as a
novel way of operationalising an existing goal planning process.
However, in reality, fully integrating the Portal into therapy ses-
sions required a change in practice which proved to be challeng-
ing for some clinicians:
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“I think maybe some therapists aren't as flexible in their thinking. So, it’s
kind of hard for them to say well this is the goal | have in my mind, how
can | put it into this format... "

Anna (Clinician)

Clinicians reported the approach prompted a shift in their
thinking about goals, and changed how they framed goals for cli-
ents. Other changes included actively reformulating goals during
therapy sessions with clients, who could direct the process. As
such, it relied heavily on the ability of clinicians to think on their
feet.

“I guess it’s a different sort of flow chart of considering the goals. |
wouldn't say I'm necessarily setting different goals, it was just the way
that it's kind of, the goals are framed, and potentially framing them with
clients, | guess | was talking about the goals is different because of the
structure. | guess it's not how | would have normally necessarily have
talked about them but because of the structure then | kind of did. ... just
yeah maybe a slightly different way of thinking about the goals.”

Angela (Clinician)

In reflecting on the use of the Portal, some clinicians conceded
that while there was an intent to be client-centred in practice
that this could fall to the wayside. On the contrary, the Portal pro-
vided a structural support to explicitly connect to meaning (the
‘Why’), to potentially increase the value of rehabilitation for
clients.

“We try our best to make rehab client-centred but you know we often get
bogged down in the process of things and previous experience and all
those kinds of things and we try and you know incorporate it into
activities they like but actually anchoring it to a meaning is probably the
best way in order for them to feel motivated to do it and... how we can
actually make our rehab more meaningful”

Lillian (Clinician)

Deviating from usual routines. Clinicians required ongoing imple-
mentation supports, including in-service training and coaching
from on-site clinical leaders (MvS, JA) who held dual roles as core
members of the research team.

“I think it's just a matter of getting everybody on board ... | think it needs
to be very interdisciplinary for that to work. And | think after we had that
kind of in-service by you guys, it was kind of, Oh OK, like | wish | kind of
would have had that before participating in the project... it was just a
bit of a challenge fitting in our goals in that way but | think we were
coming from more of a MDT [multidisciplinary team] perspective as
opposed to IDT [interdisciplinary team].”

Anna (Clinician)

Despite this, clinicians’ somewhat limited engagement with
the tool appeared to be partly due to the simple reality that it
can take a long time to develop experience and confidence in
using a new tool in practice—and that until something becomes
‘business as usual’ it takes considerable and specific effort to use
it well.

“This is something new that isn't set into, you don't do it when you're
doing your notes. You don’t have an automatic prompt for it so that’s
probably why it went to the wayside with me.”

Kay (Clinician)

Adding burden. Some clinicians perceived the Portal to be extra
to their existing practices, rather than an integrated part of exist-
ing therapy sessions. This created additional time pressures and
may have contributed to those clinicians giving a low priority to
engagement with the Rehab Portal.
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“It took, | suppose, from time that you were spending with clients...
because we're setting our goals in the [Clinical Records System], it's
already set. It was just a duplication of that for me... | think the idea of
making the goals more personal and obtainable for clients is really
important... But there’s also the negatives of it does take away from
therapists’ time”

Kay (Clinician)

This was not true of all clinicians, however. Some recognised
that the Rehab Portal could be integrated fairly seamlessly within
the existing therapeutic interactions.

“I think that the biggest thing is, don't think of it as extra work... try
your best to incorporate it into your sessions, because | think that
probably is the biggest barrier... and like comments from other
therapists, who have been a part of it, is basically around those things, is
it’s like an extra... but | think that it probably shouldn't be and | think
that mentality was probably one of the limiting factors... do it as part
of your sessions. It's not high pressure or anything. It's just trying to have
a conversation with your clients like you would at the end of any
session.”

Lillian (Clinician)

That said, the location where videos could be recorded was
fixed because the tablets were installed on wall mounts in client
bedrooms, and not every session was conducted in or near
patient bedrooms.

“I guess the thing that | found most tricky was finding the time to do it,
so my sessions with clients are sometimes in their rooms, but mostly not.
So, it might be that | had taken a client out to do like a food shop, or out
on a community trip or something like that, and | just, | wasn't even
going back to their bedroom with them, we'd used up the full amount of
time”

Angela (Clinician)

We observed this was particularly a challenge for physiothera-
pists, who appeared to deliver the majority of their interventions
in their multi-resource gym facilities, and in many cases appeared
to never visit clients in their own rooms.

Threatening professional integrity. Engagement with the new
practices in the Rehab Portal created a number of potential
threats to clinician integrity. Using the Portal exposed clinician
practice in a way that had not occurred before. Previous prac-
tice enabled clinicians to simply record a goal in the clinical
record and then implement it. Discussing a client’s goals and
recording videos crystallised clinician actions in a more visible
way. This was accompanied by discomfort and awkwardness at
appearing on video and a loss of control as the videos were
able to be viewed by the client, family and other clinicians once
recorded.

“I think if | got used to it... then | would get better at working out what
to put on but from my perspective | was still at the stage where | needed
to go away, write everything down almost like a script, come back and
then read it... cos I'm not very good on camera, | get quite anxious. Over
time, that would sort of go and then I'd sort of, it would flow, but | hadn't
got to that point where it had... | need to overcome my own being on
camera, talking into the camera, just seeing my face makes me feel
awkward. Like | said, at the moment | think I'm just, | was at the stage
where | had to have my script written out cos otherwise | ramble. | think
no client needs to listen to me rambling away.”

Angela (Clinician)

These videos captured clinician communication in a new per-
sistent record. There was a sense of exposure as previously private
or hidden work was on display.

“She talked us through ... how it was best to actually give the goals, and
like the wording around it and that it was more supposed to be a
conversation, it was more supposed to be you know trying to relate to the
client at their level and things like that... and | think that was really
helpful, because | think prior to that, | maybe felt a little bit pressured and
was like, oh my gosh what am | going to say...”

Lillian (Clinician)

It seemed at least some clinicians feared this highlighted limi-
tations in their work that were not best practice. This was espe-
cially felt in areas where they felt less confident. In particular
there was a recognition, or at least a perception by clinicians, that
they were not doing well at recording goals in their usual
practice.

“I'm useless at doing written goals and professional goals anyway at the
best of times, so to have to do both at the same time is, yeah, run out of
time, not enough time in the day.”

Leanne (Clinician)

Indeed, the development of the Rehab Portal itself was per-
ceived by one clinician as evidence of these weaknesses, rather
than as a tool to support the therapeutic effectiveness of a com-
petent rehabilitation team.

“I guess this is the whole reason, well one of the reasons why the app’s
been developed, that we're not even very good here at keeping on top of
our written goals, like not that we're not keeping on top of them in real
life, cos | feel that everything we're doing is goals-related. It's just that
when we have to keep updating them on the computer system, we're not
necessarily keeping them up to date there”

Angela (Clinician)

Repositioning goal planning

In some cases, goal setting seemed to primarily function as a pro-
cess of determining the goals a client held, rather than using the
process itself as an ongoing therapeutic tool for engagement. In
this sense, the Rehab Portal platform was used as a vehicle to
present goals—rather than a communication platform that might
support engagement in clients with consistent use over time.

“I think | only recorded on the app once | believe, and | think that was
more, not because, well mostly because Lisa didn’t think she had any
goals. She was a really tricky client because | guess from our perspective
one of the main goals of using the [Rehab] Portal was to help increase
her awareness of why we were doing what we were doing, but | don't
know if it was a useful vehicle for that. | don’t know if anything would be
apart from just her learning ... she didn’t really think she had any goals
and so, the whole system for her was kind of maybe not something that
she really resonated with”

Lillian (Clinician)

When it worked well, the Rehab Portal catalysed a reposition-
ing of goal setting away from being clinician directed, towards an
ongoing, dynamic collaboration between clinicians and clients
and their family/whanau.

“I think it definitely helped him, yeah it was definitely key in helping him
develop his own goals, because if we didn’t have this, this kind of goal
setting activity prior to recording, I'm not sure if | would have pushed him
to initiate his own goals which he has trouble doing... it kind of forced
us as therapists to really ask — Joe, what do you want to do? ... So
maybe without this experience | might have said, OK well we'll just do this
and it’s functional... but this really forced him [the client] to generate
what he wanted to work on”

Anna (Clinician)

Some clinicians were responsive to adapting to a client-cen-
tred process, and for them goal setting developed into a ‘point of



discussion’ that transformed the recording of goals into an activity
which became ‘like a therapy session’. This reframed the purpose
of therapy sessions themselves, and was a shift in practice for the
clinician.
“I do think that it makes, you're doubly aware that it’s the client’s goals,
it's not yours... the benefit that | saw was the fact that Joe started
taking ownership of it and that’s what | wanted to see. It became his
Portal and his goals, and | think that’s probably what’s more different, is

that he had more buy in because it was his face looking back at him, it
was his voice, his goals and his words. So that was great.”

Stella (Clinician)

There was a positive impact and a sense of ownership when
the client had opportunity to engage more fully with the app,
facilitating new opportunities for greater discussion of goals and
more effective communication. This was recognised by the client
as well.

“OK, this is all about me, this is not about anyone else. This is about what
| want to achieve not anyone else, which is quite good to have cos you're
like, ‘OK, this makes a lot more sense’ and you're like, ‘Sweet, it's what |
want to achieve and how am | going to do it? It felt a little bit more
personal because it was me up there, not someone else—which you're
like, OK, now I really have to do it.”

Joe (Client)

There was also the potential benefit of providing another path-
way to communicate about the rehabilitation process with a cli-
ent’s family as noted by one of the clinicians who observed this
in action.

“The other thing | really liked about it is | think family actually understood
what we were doing. If they weren't here as often as they'd like to be or
for whatever reason, they could actually flick through it and see the
change and see what the client’s meant to be doing the next week
too... It's probably one of the biggest benefits to be honest, is that they
still feel that they have engagement with the rehab programme”

Stella (Clinician)

Clinician motivation played a key role in use of the Rehab
Portal. Some clinicians saw the potential therapeutic benefits,
such as a role for the Portal in supporting engagement of clients
who initially lacked awareness.

“With a lot of our clients they don’t have awareness, but | think for some
people this tool actually could help that... | saw Kate when she was
using it and for her, it was a tool for insight because she was talking in
these videos and she had no idea. She couldn’t remember the fact that
she was talking in the videos. So for her it was kind of like that realisation
that, oh | actually do have problems.”

Lillian (Clinician)

Despite these positive experiences, not all clinicians inter-
viewed felt engaged with the Rehab Portal during the app trial—
it seemed reluctantly used over the period of the trial by a num-
ber of clinicians. This reluctance appeared to stem from the need
to change existing practices.

“Goal setting’s really hard with clients with brain injury, it’s just a difficult
thing, the general population. | think that [the Rehab Portal is] a good
concept, but | don’t know that it's changed how ['ve done goal setting.”

Carmen (Clinician)

Some clinicians displayed lower levels of engagement during
the app trial and struggled to adjust to the new requirements.
However, in hindsight some recognised the potential for the app
to positively impact therapy outcomes. This clinician reflected on
the amount of information she was initially giving the client com-
pared to when the client himself was given the opportunity to
engage with the Portal and simplified his goals.
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“I think | probably would simplify stuff if | did it again. | think you know
perhaps we had too much and Joe had very specific communication
cognitive needs but really the simplifying it further was what worked for
him. And, you know, that might be our learning too because we tried to
incorporate a lot, but actually it was the simplified version that worked
the best.”

Stella (Clinician)

Reverting to the status quo
The unexpected impact of client demotivation: “Nothing to work on”

When clients displayed what was perceived as low motivation to
use the Rehab Portal app, clinicians appeared to accept the reluc-
tance of those clients, rather than proactively encouraging its usage.

“I said to her, ‘Are you interested in, you know, if | manage to access onto
it to and record some videos for you, would you be going onto it to look
at the videos?” And she basically said no, so she probably wasn't... "

Angela (Clinician)

Later, the same clinician indicated that choosing not to use
the Portal was in response to the client’s level of engagement:

“I would have prioritised it more if | thought it was something she was
actually more engaged in.”

Angela (Clinician)

It was disappointing that the Portal was perceived by at least
some clinicians, as only appropriate when clients displayed motiv-
ation to use it, rather than utilising it as a tool for creating and
maintaining client engagement. Some realised the potential it
had for encouraging motivation in clients in theory but in practice
found it difficult to translate that to individual clients.

“just the clients that we've thought would be appropriate just haven't
interacted very well, and it’s unfortunate cos | think that it could be a
motivating tool.”

Carmen (Clinician)

The process abandoned. Our observation was that the personality
of both client and clinician appeared to play a role in these
dynamics. When discussions about rehabilitation goals were lead-
ing to conflict with clients, clinicians would sometimes withdraw
from the process, rather than risk a deterioration in their thera-
peutic relationship.

"Something that held me back was my client’s attitude towards it, so that
made me nervous to go up to her room, to go record it, because of her
attitude towards goal setting ... "

Carmen (Clinician)
Returning to this topic later, the same clinician remarked:

“Cos you’d think that someone with really poor memory would be great
for this but | guess the personality interacted with that. Someone with
poor memory would be great but you've got to take into account their
personality”

Carmen (Clinician)

Clinicians’ reticence to engage with the process appeared to
be reflected in how they interacted with clients using the Portal,
with some clients noticing their clinicians seemed to be lacking in
encouragement or direction.

“I think what would have been really good with the app and it probably
would have worked better for me, would be if | had some more continuity
with the girls [therapists]. Instead, | felt left to my own devices and so |
didn’t do anything for several weeks.”

Cyndi (Client)
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“Cos, | haven't really used it, so maybe being more connected to who I'm
meant to be using it with”

Lisa (Client)

As discussed earlier, however, when clinicians recognised the
Rehab Portal as a therapeutic tool they engaged more readily
than those who saw it as just a tool for recording goals and noth-
ing more.

“I think there’s lots of different things that clients can get out of it, so
awareness is probably a really good one around why they’re working on
what they’re working on because they have those really big goals but they
don’t actually know how to get there... for people with memory
problems it's gonna be really useful as well reminding them why we're
doing what we're doing and where they are ... and | also think for some
people as well it’s a really good tool for their own rehab in recognising
what things they do want to work on cos goal setting is kind of hard.”

Lillian (Clinician)

Discussion

It appears that for many rehabilitation therapists, dynamic collab-
oration around goals during therapy sessions may require a new
way of working with clients. For clinicians, active engagement
with the Rehab Portal encouraged a critical reflection on goal set-
ting practices, facilitating a move away from a multidisciplinary
goal process to interdisciplinary, client-centred rehabilitation plan-
ning, with the benefit of making therapy more relevant for clients.
At the same time, this challenge to move to a new mode of prac-
tice was not straightforward, and suggests that when faced with
client apathy or resistance, clinicians may not persist with
attempts to implement a practice pattern they are less familiar
with.

While there is demonstrated value in rehabilitation in attend-
ing to the extent to which goals are feasible to achieve [10], this
does not mean goals setting should be driven by what is deemed
by clinicians to be ‘appropriate’ for a particular client or those
things that will achievable during the course of a rehabilitation
stay—it is important that goals are also meaningful and important
to clients [5,30] and that work is done to integrate life goals with
more immediate rehabilitation goals [31]. Part of this will lie in
the initial process of selecting goals in the goal planning process.
Another potential component of this for clients with cognitive
impairment may be communication tools, such as using
approaches like the video recordings examined in the current
research.

While the use of video recordings or technology platforms is
certainly not the only possible facilitator for such change, it has
the potential to play a role in addressing a number of barriers.
This includes through providing a novel pathway to address client
knowledge gaps regarding their condition and the rehabilitation
process, and addressing limitations in client access to time with
clinicians, both of which have been identified as import barriers
to effective goal setting processes [32]. In a parallel to the way
that video self-modeling can be useful to gain insight into com-
munication patterns after brain injury [33], it is possible that
engaging with videos of themselves and those around them talk-
ing about their rehabilitation needs and goals may facilitate cli-
ents to grasp on to and understand the importance and
meaningfulness of these observations. This may therefore assist in
some cases in bridging the perspectives of clients and their fami-
lies, support people and clinical support teams.

The findings of this trial have cast light on both potential ben-
efits and difficulties in the implementation of this new (poten-
tially) supportive technology. We cannot say with confidence

what the effect would be if this technology was implemented
into routine practice. Of particular interest would be to see the
effect on both clinician practices and clients if videos were con-
sistently updated in the Rehab Portal on a weekly basis, to
increase the likelihood that the content would continue to be
both engaging and current for clients. It is possible that future
studies or clinical deployments would want to examine mecha-
nisms to support, encourage or require video updates on a regu-
lar schedule, given we did not see these spontaneously occur in
the course of this initial trial deployment.

Limitations of the current study

Clients for this sample were selected by the clinical service team
members (MVS and JA) on the basis of perceived suitability for
the intervention. These clients were not representative of the
rehabilitation service they were drawn from (which in particular
has an average length of stay of just 28days on average) and
thus they are not likely to be representative of all clients likely to
pass through an inpatient brain injury rehabilitation centre. These
clients were not, however, selected on the basis of being high
functioning or having particular ability with information technol-
ogy. We anticipate that any future version of the Rehab Portal
app will be able to be used with clients who function at a range
of levels of cognitive functioning.

We made many observations in working alongside the clinical
teams, and collected a substantial depth of information through
interviews. Other clinicians might however, have had other experi-
ences. It would be interesting to collect a broader range of obser-
vations, comparisons and feedback of this or similar technologies
being more widely incorporated into usual practice. This would
likewise allow observations over a longer total period of time,
with service-wide engagement that would allow for familiarisation
for all therapists in a rehabilitation team. This may enable organic
staff interactions to support moving such a system from a novel
technology to being embedded into usual practice.

Conclusions

Good communication is fundamental to the delivery of clinical
services. There is a limit on how much time clinicians can spend
sitting down and talking to clients directly, no matter how client-
centred a service is. Despite this, we have paid scant attention to
using asynchronous modes of communication to support effective
communication between clients and clinicians. In particular, while
video is a widespread and growing media of mainstream commu-
nication, we are not aware of instances of routinely using it as a
support for communication in brain injury rehabilitation clinical
service delivery. There is the potential that such approaches may
in the future facilitate improved communication, improved client
and family understanding of clinical care, and thus improved out-
comes for clients.
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