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ABSTRACT

Background: Acquired brain injury (ABI) is a leading cause of lifelong disability, but access to treatment
in the chronic stages has significant barriers. Group-based, remotely delivered neurorehabilitation
reduces costs, travel barriers, and infection risk; however, its feasibility for patients with ABI is not
well-established.

Objectives: To investigate the feasibility of remotely group-based cognitive and mood therapies for per-
sons with chronic ABI.

Methods: Three hundred and eighty-eight adults with chronic ABI participated in group tele-neurorehabi-
litation modules comprising Cognitive Behavioral Therapy, Goal Management Training®, Relaxation and
Mindfulness Skills Training, and/or a novel Concussion Education & Symptom Management program.
Assessments comprised quantitative metrics, surveys, as well as qualitative semi-structured interviews in a
subset of participants.

Results: High retention, adherence, and satisfaction were observed. Facilitators of treatment included
accessibility, cost-effectiveness, and convenience. Adoption of technology was high, but other people’s
technological interruptions were a barrier. Self-reported benefits specific to group-based format included
improved mood, stress management, coping, interpersonal relationships, cognitive functioning, and
present-mindedness.

Conclusions: The present study examined chronic ABI patients’ perceptions of telerehabilitation. Patients
found remotely delivered, group-based mood, and cognitive interventions feasible with easy technology
adoption. Group format was considered a benefit. Recommendations are provided to inform design of
remotely delivered ABI programs.
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> IMPLICATIONS FOR REHABILITATION

e Group-based mood and cognitive telerehabilitation is feasible for persons with chronic acquired brain
injury, with high reported satisfaction.

e Screening for technical proficiency and providing ongoing technical support improves therapy adher-
ence and retention.

e Integration of clinical care and research is feasible for delivering remote therapies to persons with
brain injury.

Introduction care and research are critically needed to minimize disability and
improve outcomes for people with ABI and their families.

Despite the need, patients with ABI face barriers to accessing
neurorehabilitation. Barriers include: (1) a dearth of available, evi-

dence-based resources in the chronic stages of injury [18,19]; (2)

Acquired brain injury (ABI) is a leading cause of disability world-
wide, affecting an estimated 100-156 people per 100 000 [1].
Chronic cognitive and psychiatric disorders can be debilitating
[2-6],impeding return to work, school, and leisure activities; these

impairments also compromise personal relationships, which has
been shown to lead to social isolation and increased suicide risk
[7-13]. Of additional concern is the growing evidence for pro-
gressive deterioration in the chronic stages of ABI, both of cogni-
tion and brain structure (e.g., brain volume; white matter
integrity) [14-17]. Given this enormous toll, neurorehabilitation

geographic distance between patients and treatment sites; (3) cog-
nitive and physical impairments that impose mobility restrictions,
even for local travel; (4) costs of travel for both patients and thera-
pists [20-22]; and (4) infection risk (e.g., the COVID-19 pandemic).
Remote delivery of treatment (i.e., telerehabilitation) can help
to mitigate these barriers, obviating logistical barriers related to
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distance, travel and travel costs, and infection risk. Telemedicine
has increasingly become integrated in clinical care since the
COVID-19 pandemic [23,24] and there is a growing evidence base
supporting its feasibility for ABI in the context of one-on-one ther-
apy sessions [25-28], as well as for self-administered cognitive
interventions [29]. Group-based treatment can also help to miti-
gate access barriers by considerably reducing overall treatment
costs, and group treatment has known clinical advantages, offer-
ing understanding, affiliation, and validation of experiences
through peer support [30-32]. Group-based cognitive and mood
interventions have moreover been successfully employed for ABI
patients in a handful of studies [33-35].

Despite the benefits of group therapy, what remains a gap in
our understanding is the feasibility of treatments for patients with
ABI that combine remote delivery with group-based format. Here,
the physical absence of a therapist, the requirement for social
interaction with other patients, and the use of technology may
pose separate or joint challenges. For example, such a setting
requires: navigation of video-conferencing technology; trouble-
shooting technology glitches when they arise; managing the
reduced availability of social communication information (e.g.,
body language); remaining engaged and comfortable in a group
setting without the in-person support of a facilitator; and, retain-
ing focus and continuity of treatment through disruptions (e.g.,
other people’s technology glitches) without in-person support. An
optimal response to treatment depends upon the ability of
patients to successfully negotiate these issues. A further gap is
the patient perspective regarding these issues, particularly the use
of technology in the context of treatment.

At the time of writing, there were only four published studies
on remotely delivered, group-based telerehabilitation programs for
adults with ABI [36,37]. In n=13 patients with ABI, Johansson et al.
[36] found decreased anxiety and depression, as well as improved
attention and processing speed following an online, group-based
Mindfulness-Based Stress Reduction (MBSR) program, compared to
face-to-face MBSR [36]. This study had a moderate retention rate
for the virtual group (76.9%). The second study, which focused
exclusively on TBI (n=7), found that online, group CBT had high
attendance (93.8%), adherence (93.8%), and satisfaction [37]. Finally,
Pitt et al. [38] examined the feasibility of remotely delivered, group-
based aphasia therapy for two participants and found high partici-
pant satisfaction, therapy adherence, and technical feasibility. A fol-
low-up study (n=19) by the same research group demonstrated
improvements in psychosocial wellbeing and quality of life follow-
ing virtual group-based aphasia therapy [39].

The current study examined the feasibility of remotely delivered,
group-based therapies in n=388 patients in the setting of a tele-
neurorehabilitation centre for ABI that integrates clinical care and
research. The first objective of the study was to measure recruit-
ment, retention, and adherence for three evidence-based cognitive
and mental health treatments — Cognitive Behavior Therapy (CBT
[40,41]), Goal Management Training (GMT [42]), and Relaxation-
Based Mindfulness Strategies (RMS [43-45]) — plus a fourth inter-
vention we developed for patients with prolonged symptoms of
concussion, the Concussion Education and Symptom Management
(CESM) program [46,47]. To better understand the ability to inte-
grate research into a telerehabilitation clinical context, we meas-
ured rate of patient consent for use of data for research. As well,
our adherence measure included rate of completion of the pre-
and post-treatment online outcomes. The second objective of the
study was to evaluate patient perceptions of telerehabilitation,
including technology acceptance; here, we employed a quantitative
survey and a semi-structured clinical interview.

Methods
Participants

Participants for this study were referred to the Telerehab Centre
for ABI (“the Centre”) at the University Health Network/KITE
Research Institute in Toronto, Canada from January 2018 to
December 2020. Referrals came from outpatient rehabilitation pro-
grams, community organizations, and private clinics across the
province of Ontario, Canada. Patients were asked during the
intake process if they could be approached for research participa-
tion. Participants were notified that their decision to participate or
not participate would not impact their access to care and the
results would be anonymized for quality improvement of the pro-
gram. If they agreed, a research assistant contacted them via tele-
phone after completion of their first group. Verbal consent was
obtained over the telephone and then a hard copy consent form
was mailed to participants with a postage paid envelope included
for written consent.

Admission criteria to the Telerehab Centre for ABI were: (1) at
least 18 years of age, (2) clinical diagnosis of ABI, (3) greater than
6-months post-injury, (4) basic computer literacy, and (5) fluency
in English. People with the following symptoms: (1) aphasia, dys-
arthria, or another communication disorder, (2) cognitive impair-
ments (e.g., impaired insight/awareness, amnesia), (3) active
psychosis or mania, and (4) substance use were evaluated on a
case-by-case basis to determine if the severity of their symptoms
would preclude active participation in online, group therapies.
Inclusion and exclusion criteria for the current study were the
same as for admission to the Centre.

Materials

Primary study outcomes

Quantitative outcomes. Recruitment (objective 1). Recruitment was
operationalized as the total number of referred patients who com-
pleted the intake process and were eligible for online group
therapy.

Therapy retention (objective 1). Retention was defined as the
total number of patients who completed each therapy module.

Adherence (objective 1). (i) Therapy adherence: The percentage
of therapy sessions attended by each patient averaged across all
patients for each therapy module. (ij) Outcome measure adherence:
Mean percentage of patients who completed at least 75% of both
pre- and post-treatment efficacy outcome measures for each
treatment module. Clients who started treatment but dropped
out some time after the first session were included in these
adherence calculations; however, those who accepted a spot in a
group but dropped out before the group started or who did not
attend any sessions were not included. (Note: While homework
was assigned to patients, completion of the homework was not
monitored and therefore not included as an outcome measure.)

Note that for all subsequent analyses, only those who con-
sented to use of their data for research were included. This is
because calculation of these metrics required access to individual
data.

Telerehabilitation Satisfaction Survey (objective 2). This 18-item
online, patient-reported outcome was adapted from surveys
designed by Tsai et al. [48] and Larsen et al. [49] for the current
program to assess technology adoption and experience of online
group therapy. Each participant completed the survey once, after
the first module in which they participated. Survey items are rated
on a three-point Likert scale (e.g., Always, Usually, Rarely). The sur-
vey queries patient satisfaction with online group therapy,



technology uptake, and conveniences of online therapy (see
Appendix 1 for items).

Qualitative outcomes. Semi-structured interview (objective 2). A
subset of participants who consented to use of their data for
research was asked to participate in a 30-minute, semi-structured
interview to ascertain their subjective experience with group tele-
rehabilitation (see Appendix 2 for interview questions). The inter-
viewees had to have completed at least one therapy module. This
interview was adapted from previously published structured inter-
views [48-52] and explored: (a) general impression of the pro-
gram; (b) targets for optimization and enhancement; (c) barriers
to adherence; (d) barriers to retention; (e) technology acceptance;
and (f) additional suggestions and comments. After completion of
the Telerehabilitation Satisfaction Survey, participants were asked
if they would consent to participating in the qualitative interview.
Participants were consecutively recruited to participate in the
interview using convenience sampling until content saturation
was reached. Interviews were conducted by a graduate student
who was not involved in the clinical operations of the Centre.

Treatment protocols

General information

All therapy groups followed the same format: there were 5-9 par-
ticipants per group participating in weekly therapy sessions which
lasted 120 minutes including a 10-minute break at the midway
point. The interventions followed the content outlines described
below, with ad hoc customizations for cognitive and mood symp-
toms based on clinical judgment. Prior to the start of intervention
groups, participants met with the clinician one-on-one. During
this meeting, participants were provided with an overview of the
content to be covered in the module, group rules, and expecta-
tions of participants. In addition, participants were asked to iden-
tify at least one challenge they were experiencing in their day-to-
day lives that was related to the content of the intervention (e.g.,
for GMT: difficulty with meal preparation because ingredients or
steps are missed). They were then encouraged to set at least one
goal related to the challenge that they could work on during the
course of the intervention (e.g., “Use strategies | learn in GMT to
decrease errors during cooking.”).

Cognitive Behavior Therapy (CBT). A 10-week program that
aimed to help clients identify and change unhelpful thoughts and
thinking patterns. The intervention loosely follows the book Mind
over Mood, by Greenberger and Padesky [41] and between ses-
sions participants were asked to complete homework using the
Mind Over Mood workbook [41]. We previously demonstrated the
efficacy of an adapted version of this program, delivered in-per-
son via groups and one-to-one over the phone, for alleviating
emotional distress and improving community integration in
patients with moderate-severe brain injury [40,53].

Goal Management Training® (GMT). An intervention directed at
rehabilitation of attention, planning, and goal attainment. The
GMT intervention followed published protocols by Levine et al.
[33,54]. Prior to the start of the group sessions, participants met
with the therapist. Participants received nine weekly GMT ses-
sions, or seven weekly sessions if they were in the GMT module
adapted for those with concussion. Between sessions, clients were
assigned homework based on the week’s therapy content. For
this intervention, participants were also offered make-up appoint-
ments if they missed any of the group sessions.

Relaxation and Mindfulness Skills (RMS). An 8-week program
focused on introduction and practice of basic relaxation and
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mindfulness techniques. The module incorporated principles and
practices from three evidence-based programs: Mindfulness-Based
Stress Reduction (MSBR) [43], Mindfulness-Based Cognitive
Therapy (MBCT) [44], and Acceptance and Commitment Therapy
[45]. The intervention was designed to be less intensive than
MBSR and MBCT in order to improve accessibility for individuals
with ABI. Patients enrolled in RMS begin the program by learning
relaxation techniques including diaphragmatic breathing and pro-
gressive muscle relaxation. Then, patients were introduced to
mindfulness techniques with an emphasis on present-moment
awareness. Between sessions, patients were provided resources to
practice the skills learned (e.g., breath focus, body scans).

Concussion Education and Symptom Management (Table 1).
Patients participated in a 6-week psychoeducational program,
roughly two hours per week, comprising both didactic and group
discussions. Participants are provided strategies to manage pro-
longed somatic, cognitive, and emotional symptoms of concus-
sion. Sessions incorporated some of the principles of mindfulness
and CBT, as well as self-compassion and energy conservation. The
content drew in large part from the Ontario Neurotrauma
Foundation Guidelines for persisting symptoms of concussion,
and sessions focused on education about both medical treat-
ments and self-care strategies [46,471.

Intervention facilitators

The interventions were administered by clinicians with at least
5 years of experience working with individuals with ABI, including
clinical neuropsychologists, social workers, occupational therapists,
speech language pathologists, and post-doctoral psychology fel-
lows under the supervision of a licensed psychologist. All clini-
cians hired at the Centre had experience running group therapy,
however to ensure consistency of intervention delivery, the fol-
lowing training procedure was followed: (1) facilitators were pro-
vided with a PowerPoint slide deck and accompanying notes for
all sessions of a given intervention, (2) before running a group
independently, new clinicians were required to observe a senior
Centre clinician delivering the group intervention, and (3) after
observing one full group, the new clinician went on to run a
group with a senior Centre clinician observing them (n.b. this step
might be repeated, as necessary). Once the new clinician was
comfortable running the group intervention and the senior clin-
ician was satisfied that the delivery was consistent with the

Table 1. Concussion Education and Symptom Management protocol.
Week

1 General information about concussion; acute effects

2 Prolonged symptoms: why symptoms persist, the importance
of treating symptoms, risk factors for prolonged symptoms,
synergistic amplification of symptoms. Introduction to
self-care/self-management, and to mindfulness principles.

3 Prolonged physical/somatic symptoms (e.g., post-traumatic
headache, sleep-wake disturbances, vestibular symptoms, vision
issues, deconditioning) including tools and self-management
strategies (e.g., headache diary, sleep hygiene, exercise as
medicine). Introduction to gratitude journaling.

4 Prolonged cognitive symptoms, including strategies for maximizing
cognitive function in the context of ongoing physical and
mental health symptoms (e.g., energy conservation). The causal
role of reduced attentional resources for other cognitive
symptoms.

Management of mental health symptoms, including self-care and
activity planning (e.g., nourishing vs. depleting activities),
concepts and tools from CBT (e.g., the role of thoughts in
contributing to mood; coping plans for dealing with anxiety).
Introduction to acceptance and self-compassion.

General content

5and 6
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Centre protocol, the new clinician would be able to run groups
independently. Some clinicians had the background and experi-
ence to run all groups, while other clinicians ran only one or two
types of group based on their training. As there are only a few
clinicians at the Centre who are able to run different groups, typ-
ically participants had a different facilitator for each intervention.

Study design

This is a mixed-methods feasibility study which used retrospective
analysis of quantitative and qualitative clinical data collected from
participants at the Telerehab Centre for ABI over a 4-year period.
Study ethics approval was obtained from the University Health
Network Research Ethics Board.

Procedures

Following referral to the Centre, patients were contacted via tele-
phone to confirm their referral and went on to complete a brief
telephone screening interview to verify they met basic admission
criteria. Then, all patients completed an intake interview and brief
cognitive testing with a clinician. This was done over the tele-
phone until June 2020 and then over videoconferencing after
that. In order to streamline the process and decrease burden, in
July 2018 the intake interview was shortened to focus on details
of the index injury (i.e,, the injury for which they were referred to
the Centre), past and current rehabilitation supports, self-reported
cognitive symptoms, current complaints/challenges, and impact of
injury on daily life and additional information was collected via a
background questionnaire self-administered by the patient on a
secure website. This questionnaire focused on past medical and
psychiatric history, educational attainment, occupational history,
social/family status, and technology proficiency. After completion
of this intake process, determination of appropriateness for online
group therapy and clinical need/eligibility for specific modules
was made by the clinical team and a treatment plan is deter-
mined. Patients could potentially participate in any or all of the
four modules of the program, which were delivered free of
charge.

Once assigned to a first therapy module, patients completed
the pre-intervention outcome measures associated with each treat-
ment module. Initially these were completed over the telephone,
but as of July 2018 patients completed them independently on a
secure website. The outcomes assessed mood (Depression, Anxiety
and Stress Scale-21 [55]), quality of life (Quality of Life Enjoyment
and Satisfaction Questionnaire [56]), coping (Brief COPE [57]); com-
munity integration (Community Integration Questionnaire [58]),
executive function (Goal Management Training Questionnaire [42];
Dysexecutive Questionnaire [59]; Cognitive Failures Questionnaire
[60]), and mental fatigue [61]. (Note that the completion rate of
these outcomes, but not survey scores, is presented in section
Results).

All therapies were delivered online to patients in their homes
using the patient’'s own computer or tablet device via a hospital
approved, fully encrypted, privacy legislation compliant videocon-
ferencing platform. Patients without a computer or high-speed
internet were provided either/both for the duration of the study,
free of charge. For groups that ran between January 2018 and
June 2020 (n =37 groups), a hospital-secured telecommunications
bridge that connected to an internal, existing phone infrastructure
with conferencing facility was used. For all subsequent groups
that ran between July 2020 and December 2021 (n =42 groups),
we transitioned to a third-party provided video-conferencing

platform (i.e., Microsoft Teams). Both were free to use for patients.
Prior to the intervention, all patients received support from the
program’s technical coordinator for assistance with setup and
testing of the application. During therapy sessions, technical sup-
port was available as needed. Reminder phone calls and emails
were sent to patients to alert them of upcoming therapy sessions
and homework.

Following completion of each therapy module, the above
mood, quality of life, and cognitive outcomes were completed
again, along with the Telerehabilitation Satisfaction Survey. A sub-
set of patients at this time also underwent the semi-structured
telephone-based interview (N=12).

Data processing and analyses

Data were entered in Microsoft Excel (Redmond, WA) and ana-
lyzed using R (R Foundation for Statistical Computing, Vienna)
[62]. Descriptive statistics were used to calculate totals and pro-
portions for categorical variables (i.e., recruitment rate, retention,
and adherence); and means, and standard deviations were
reported for continuous variables. For the qualitative, semi-struc-
tured interview data, responses were recorded and transcribed
verbatim into Microsoft Word (Redmond, WA). Thematic and
descriptive qualitative analyses [63] were completed by a trained
researcher not involved in treating patients. Following immersion
in the data by the researcher, an inductive approach using NVivo
10 [64] was employed to organize the interview content into ini-
tial codes. After coding, overarching themes were developed
based on common patterns observed. The themes were analyzed
again to generate subthemes.

Results
Participants

Of the 368 people referred and eligible for treatment at the
Telerehab Centre for ABI, from 1 January 2018 through 31
December 2021, 61 people (16.6%) declined to provide consent,
34 (9.2%) could not be reached for consent, 215 (58.4%) con-
sented to use of their clinical data for research purposes, and con-
sent for research is still in progress for 15.7% of patients. Table 2
summarizes demographic, injury characteristics of these partici-
pants. On average, the participants were middle aged (average
age 46.3+13.3 years old), predominantly female (65.5%), with a
college education (mean education 14.9 +2.02 years) and had sus-
tained their index brain injury just over 3 years prior to admission
to the Telerehab Centre program. Participants’ location in Ontario,

Table 2. Participant demographic and injury characteristics of the sample who
consented to use of their data for research (N=215).

Variable Mean (SD)
Mean age at time of admission (years) 46.3 (13.3) (range = 18-83)
Mean level of education (years) 14.9 (2.02)
Mean time post-injury/diagnosis at time of 41.9 (64.8)

admission (months)
% of total N

Sex at birth

Female (n=141) 65.5
Male (n=74) 344
Type of injury

TBI - concussion (n=113) 52.6
TBI — complicated mild, mod, or severe (n=31) 14.4
Stroke, aneurysm, AVM bleed (n =30) 14.0
Brain tumor (n=11) 5.0
MS (n=17) 8.0
Other (n=13) 6.0

SD: standard deviation.



the Canadian province in which the Telerehab Centre is located,
varied with some living in the local vicinity of the treatment
centre and others further away, with the furthest participant
650km north of the treatment centre. Ninety-eight percent of
patients who consented to research explicitly reported ongoing
cognitive symptoms during the clinical intake interview.

Objective 1

Recruitment rate

As indicated in Figure 1, 739 individuals with ABI were referred to
the Telerehab Centre for ABI; of these, 368 (52%) were admitted
into the program and eligible for treatment, 21.7% (n=161) could
not be contacted, 10% (n=74) declined to participate after hear-
ing more about the Centre services. Only 4.7% of referrals (n = 35)
were deemed ineligible for admission.

Retention and adherence
Table 3 illustrates overall retention rates were over 80%. The high-
est attrition was observed for RMS (16.9%) and the lowest for

FEASIBILITY OF GROUP TELEREHABILITATION FOR ABI 5

CESM (2.9%). Reasons for attrition overlapped across modules and
included school and work commitments, scheduling conflicts,
family demands, health issues, lack of interest, or patients were
removed for repeated absences.

Overall weekly therapy adherence was 87%. GMT (which
offered make-up sessions) had the highest therapy adherence rate
(94.6%), and CBT had the lowest therapy adherence rate (82.4%).

For all therapies, mean outcome measure adherence was
77.6% for those that completed both pre- and post-outcome
measures, and ranged from 71.8% to 89.9%.

Objective 2

Telerehabilitation Satisfaction Survey

A total of 128 patients completed the Satisfaction Survey. This
represents a completion rate of 59.5% of the consented sample
(n=215). The completion rate for this questionnaire is lower than
for the other outcome measures because the questionnaire was
not administered as part of the post-intervention questionnaire
package until January 2019. Although efforts were made to

Exclusions (n =238)

(n=1739)

Referrals Received .

Reasons

In progress = 66

e Declined/not interested = 62

e Not cligible = 20 (Did not meet

admission criteria)

A

e Unabletocontact=90

Paticnts who completed screcning

interview
(n=501)
Exclusions (n=133)
Reasons
—»| e Inprogress=29
v e  Declined/not interested =35
e Not eligible =27
Patients completed clinical (Too impaired; too much treatment;
intake process and offered doesnot meet needs)
admission to program e Unabletocontact=42
(n=368)
Waiting for first group
v assignment = 32
Patients enrolled in therapy
modules (n=336)
v
CBT Group |¢——— GMT Group RMS Group CESM Group
(n =140) (n=189) (n=124) (n=138)
l
i Y
Com(;:ll_eze;; )CBT Completed GMT Completed RMS Completed CESM
(n=168) (n=103) (n=134)

Figure 1. CONSORT participant flowchart. Summary of participants’ progress through the program between August 2017 and December 2021 is presented in accord-
ance with the CONSORT 2010 standard [65]. Of 739 participants referred to the program, 368 were enrolled in the program. n.b., participants may have enrolled in

>1 therapy module and will be represented in all enrolled modules; hence, total
gible for therapy.

patients across treatment groups are greater than the total number of patients eli-
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Table 3. Retention and adherence rates.

Group  Therapy retention ~ Weekly therapy adherence  Outcome adherence
CBT 87.9% (123/140) 82.4% 72.9%
GMT 88.9% (168/189) 94.6%° 75.7%
RMS 83.1% (103/124) 83.8% 71.8%
CESM 97.1% (134/138) 87.2% 89.9%
Overall  89.3% 87% 77.6%

“Has make-up sessions.

contact participants who had already been discharged from the
Centre to complete the questionnaire retrospectively, not every-
one could be reached and of those contacted not everyone com-
pleted the questionnaire.

Participants reported high satisfaction of online therapy, with
94.5% of respondents reporting they were glad they participated
and 91.4% reporting they would participate in online therapy
again. Limited technical issues were identified with 97.7% of par-
ticipants reporting they could always see the therapist and group
members during therapy sessions. The majority of participants
noted their own technical issues (82.8%) and/or the technical
issues of their peers (66.4%) only rarely disrupted their therapy
experience. All participants were able to ensure adequate privacy
during the therapy sessions.

When comparing group versus individual therapy, 78.1% of
participants either preferred group therapy or were neutral
regarding group versus individual therapy. Furthermore, 28.9% of
participants preferred online therapy to in person therapy, while
50.8% of participants were neutral when comparing online and in
person therapy (Table 4).

Semi-structured qualitative interview findings

A subset of 13 participants were invited to participate in the
semi-structured interview. All consented to participate, but one
individual could not participate due to scheduling, therefore, 12
interviews were completed. Interviews took place between March
and April 2019. The majority of participants were female (58.3%),
and the average age of interview participants was
56.2+11.9 years old. The majority of participants had sustained a
traumatic brain injury in the past (58.3%). At the time of the inter-
view, all participants completed at least one session of RMS, 75%
completed at least one session of GMT, and 50% completed at
least one session of CBT (Table 5).

Five themes were identified: (1) the telerehabilitation experi-
ence, (2) future of telerehabilitation, (3) group therapy, (4) per-
ceived functional benefits, and (5) perceptions of the program.
Subthemes from each of the themes are organized based on their
frequency and saliency.

(1)  The telerehabilitation experience

(i) Technology interactions. The majority of participants identified
videoconferencing as a user-friendly therapy platform. Individuals
that self-identified as less competent with computers remarked
that set-up was straightforward. Equipment provision (e.g., web-
cam and laptop) facilitated participation. Availability of a techni-
cian to support participants was a notable benefit, with
participants remarking that technical support was provided in a
timely fashion when issues arose.

If there was ever any issues with logging on ... there’s always someone
available that you just give a quick phone-call and we troubleshoot it.
(Female, 35)

At times, technical difficulties disrupted the sessions and
delayed therapy, such as difficulties logging in to the videoconfer-
encing platform, internet connection issues, video lagging, and

background noise. However, these issues were resolved quickly
and did not impact overall therapy satisfaction.

(ii) Convenience. All participants reported on the convenience of
telerehabilitation, highlighting the comfort of participating
within their own homes and the feelings of security. For individ-
uals with mobility restrictions, this was reported as especially
beneficial.

We're living on a very restricted budget and, because of mobility issues,
getting around is difficult for me, | love the idea of being able to do
this, getting up in the morning and getting into the day with
something that | found was very helpful and without going through
the stress of negotiating whatever form of transit to get there.
(Male, 56)

Participating online improved efficiency and allowed time-savings
up to several hours per session. One individual remarked that re-
joining the group after a distraction was straightforward. Several
individuals highlighted the benefit of participating regardless of loca-
tion (e.g., when travelling or visiting relatives). In addition, for indi-
viduals who became tired during the session, they were able to
leave the computer screen temporarily and find a more comfortable
position during the session.

(iii) Accessibility. Nine of 12 individuals reported they had no other
access to brain injury rehabilitation at the time of participating.
For individuals in rural areas, they remarked no comparable pro-
grams existed within their community. They reported that when
programs did exist, they did not address mood and cognitive
problems, were not relevant to their experiences, had extensive
waiting lists, and/or had greater focus on discussion versus
developing practical skills.

For me to access that kind of doctor...the waiting list to get on
anything to do with brain injury, [it's] very hard to find any program.
(Female, 54)

(iv) Cost benefits. Eight participants reported cost savings as a result
of their participation in remote as opposed to in-person rehabili-
tation. The majority of these individuals cited reduced transporta-
tion, parking, and gas costs. Several individuals reported they
would not be able to afford psychological services outside the
context of this free, clinical-research Centre.

| would probably say [l saved] thousands of dollars because not only do
| have to pay for transportation, | have to pay for that [clinician’s] time
and parking ... Especially being on disability | have limited funds to
begin with. (Female, 35)

(v) Comparison to face-to-face therapy. Several individuals reported
differences between face-to-face therapy as compared to online
therapy. For those who preferred face-to-face, they cited its per-
sonal quality, the “human aspect,” the human contact, the
reassurance of discussing in person, sincerity, lack of technology
issues, and reduced distractions.

| just don’t want to sit down and talk on a computer to somebody that
I never really met. (Male, 71)

Individuals who preferred online therapy reported the convenience and
reduced travel time as motivation.

| would probably prefer the online version because | wouldn’t have to
travel, and | didn't find that there were any disadvantages to doing it
online versus in person. (Female, 63)

(2) The future of telerehabilitation for ABI

(i) High satisfaction. All participants reported they were highly sat-
isfied with telerehabilitation, would participate again, and would
recommend the program to others.



Table 4. Results of Telerehabilitation Satisfaction Survey (n=128).
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Always (%) Usually (%) Rarely (%)

Interactions via telerehabilitation

1. 1 could hear my therapist and group members during therapy 90 (70.3) 38 (29.7) 0

2. | could see my therapist and group members during therapy 93 (72.7) 32 (25.0) 3(2.3)
3. My therapist and group members could hear me when | was speaking. 106 (82.8) 22 (17.2) 0

4. It was easy to ensure my therapy sessions were not overheard by people in my house. 118 (92.2) 10 (7.8) 0

A lot (%) A little (%) Not a lot (%)

Technology experience/equipment

5. My technical issues decreased my satisfaction with online therapy. 3(2.3) 17 (13.3) 106 (82.8)
6. The technical issues of one or more group members disrupted the therapy sessions. 5 (3.9 36 (28.1) 85 (66.4)

Strongly agree (%)

Somewhat agree (%) Disagree (%)

7. | am experienced using computers. 79 (61.7)

Very straightforward (%)

8. Technology setup was: 82 (64.1)

9. Whenever there was a technology issue it was resolved quickly.
10. | experienced problems connecting to the video conference.

Telerehabilitation motives (Question: “| was motivated to participate in online therapy because: ”)

11a. | had no other options for accessing therapy.
11b. | wanted to reduce travel time.
11c. | wanted to reduce costs.

43 (33.6) 6 (4.7)
Somewhat straightforward (%) Not straightforward at all (%)
37 (28.9) 6 (4.7)
Always (%) Usually (%) Rarely (%)
87 (68.0) 41 (32.0) 0

1 (0.8%) 10 (7.8) 117 (91.4)
78 (60.9)
85 (66.4)
49 (38.3)

Agree (%) Neutral (%) Disagree (%)

Satisfaction with online therapy

12. This online therapy program met my expectations.
13. I am glad that | participated in online therapy.

14. The content of the therapy program met my needs.
15. | would have preferred in-person therapy

16. | would have preferred one-on-one therapy

17. | would recommend this online therapy to a family member or friend in need of similar help.

18. | would participate in this program or another online therapy program again.

112 (87.5) 15 (11.7) 1(0.8)
121 (94.5) 7 (5.5) 0
106 (82.8) 22 (17.2) 0

26 (20.3) 65 (50.8) 37 (28.9)
28 (21.9) 64 (50.0) 36 (28.1)
119 (93.0) 9 (7.0) 0
117 (91.4) 10 (7.8) 1(0.8)

Table 5. Semi-structured interview participant demographics (n=12).

Participant Gender Age Nature of injury Therapies

1 Female 36 Neuro-oncology CBT, GMT, RMS
2 Female 55 Traumatic brain injury CBT, GMT, RMS
3 Female 70 Traumatic brain injury CBT, GMT, RMS
4 Female 53 Stroke GMT, RMS

5 Male 62 Traumatic brain injury GMT, RMS

6 Female 32 Seizure disorder CBT, GMT, RMS
7 Male 71 Traumatic brain injury GMT, RMS

8 Female 63 Stroke RMS

9 Male 61 Traumatic brain injury GMT, RMS

10 Male 56 Stroke CBT, GMT, RMS
1 Male 53 Traumatic brain injury RMS

12 Female 62 Traumatic brain injury CBT, GMT, RMS

Therapies enrolled are listed in no particular order. Therapies in which the par-
ticipant completed at least one session at the time of interview are listed.

| just want the program to be out there so people who were in my
situation could have what | received. (Female, 54)

(ii) Recommendations moving forward. Ten participants provided
suggestions for ABI telerehabilitation programs moving forward.
Six individuals reported they would prefer a longer program dur-
ation and access to more telerehabilitation programs. Several indi-
viduals suggested developing an online support group where
individuals with ABI could meet and discuss. Reminders, greater
homework support, and session recordings were suggested as
methods to improve support throughout the intervention.

(iii) Areas for improvement. Regarding therapy content, some indi-
viduals reported it was repetitive; others reported they would
have preferred a slower pace. One individual reported that ther-
apist switching between therapy modules was disruptive. One
individual suggested switching platforms, as the video-

conferencing platform lacked flexibility (n.b., the platform was
changed to Microsoft Teams after several months). Several partici-
pants remarked they felt distressed once the group was ending.

I kind of felt a little bit stressed that I'm not going to see these people
every week and that I'm kind of losing my friends. (Female, 35)

(iv) Barriers to participation. Eight individuals reported the home-
work was burdensome, overwhelming, and that scheduling con-
flicts hindered their adherence. One individual had significant
language difficulties and required a speech language pathologist’s
support to complete the assigned homework.

(3) Group therapy
(i) Benefits of group therapy. Ten individuals reported benefits of
the group aspect of telerehabilitation.

The social aspect actually counted much more for me because | could
talk about some of the things | could not talk about outside because |
know people wouldn’t understand. (Female, 34)

(if) Comparison with 1-on-1 therapy. Participants remarked that group
therapy reduced feelings of isolation, assured them they were “not
alone,” and provided a non-judgmental space to share.

People who suffered a brain injury...could understand where | was
coming from when ...I'd have a bad day...whereas people in my
everyday life they just kind of think ‘you're  just
complaining’ ... These women in the group, they really understood how
devastating it is to have days like that... it was wonderful to just have
a peer to understand”. (Female, 35)

Additional highlighted benefits included: a safe venue to share
lived experiences, validation, acceptance, hope, and friendship.



8 M. E. BOULOS ET AL.

“[The program] made me feel that it wasn't the end of the world for
me, that other people shared the same thing and things could improve.
(Female, 70)

Discussion with individuals with similar lived experiences was
beneficial to validate participants’ current areas of difficulty and
to provide tips for coping with areas of difficulty. For several indi-
viduals, mobility, transportation, and geographic limitations pre-
vented them from engaging in social activities, and they reported
telerehabilitation circumvented this. Several individuals endorsed
developing friendships within the groups and feeling very con-
nected to their fellow group members. For some, the ending of
the group was met with sadness as individuals felt they were los-
ing their new relationships. Two individuals reported the benefits
of meeting people they would have never otherwise encountered,
especially those living in remote geographic locations. Four partic-
ipants preferred group therapy compared to one-on-one therapy.
Reasons reported for this included: learning from others, valid-
ation, and social interaction.

(iii) Challenges of group therapy. Participant attrition and variable
attendance was reported to disrupt therapy sessions.

The discontinuity | found was difficult....let's say one person’s
there, and they missed two sessions and come back, and then that
person’s going ‘Well | don't know what happened in the two sessions
and what was covered.” (Male, 61)

One group in particular had a high absence rate and all partici-
pants interviewed remarked on drawbacks of the group setting.
Changes in group composition and disruptive/disinterested group
members were also reported to negatively impact the connection
between group members.

| felt really connected to them for the first couple of modules and then
once the group changed then | didn't feel as connected to them.
(Female, 32)

One individual reported a preference for being assigned to a
group with individuals who have a more similar employment
background and injury. Two individuals reported they would pre-
fer one-on-one therapy to improve their openness and comfort.

(iv) Comparison with other group members. Four individuals
reported comparing themselves to others in the group. Two indi-
viduals reported hearing the struggles of group members caused
them to be more reflective about their injury and areas of diffi-
culty. Two individuals reported the experiences of other group
members caused them to minimize their own difficulties and feel
guilty.

| tried to keep my experience limited, unless | was asked a direct
question because [their injuries] were much worse than mine was.
(Male, 53)

(4) Perceived functional benefits
All participants reported perceived functional benefits of partici-
pating in telerehabilitation.

(i) Implementation of intervention strategies. Ten participants
reported that they continued to use the strategies learned during
telerehabilitation  following completion of the program.
Participants reported learning valuable skills that are purposeful
for their daily lives. General skills acquired included time manage-
ment, self-control, emotional regulation, present-mindedness, and
stress reduction.

(i) Changes to quality of life and daily functioning. Eight partici-
pants reported changes in their daily functioning due to telereha-
bilitation. For CBT, participants reported benefits for managing
frustration, analyzing thought processes, jumping to conclusions,

and emotion regulation. RMS participants reported using breath-
ing exercises, body scans, being present in the moment, taking
pauses, and meditation in their daily lives. Following GMT, partici-
pants continued to use the mental blackboard and reported ben-
efits to organization, planning, and focus.

(iii) Mood and cognitive benefits. Nine individuals reported mood
benefits stemming from telerehabilitation. Namely, participants
highlighted reduced stress, increased relaxation, improved mood,
positivity, improved trigger management, increased peacefulness,
and reduced anxiety. Three individuals reported improved accept-
ance of their impairments and a shift in attitude regarding their
limitations and relationships.

For me that was a big issue of accepting and understanding that
people still would love me even though I'm a little different now, so
my quality of life really did change because of it. | don’t know how |
would have gone through that process without telerehab. (Female, 54)

One individual remarked their physician and wife had noticed
significant improvements in their mood and functioning. Another
individual highlighted the benefits of CBT for introducing a
“dimmer switch” to control anxious and/or depressive thoughts.

I'm going to be presented with many of those triggers over the
foreseeable future ... but when it does [happen] | can take a bit of time
by myself to relax... to be more involved in right now and what's
around me, to stop building the anxiety, stop those thoughts, just to
change my thought process enough that | can take a big breath and
rejoin my day in a good mood, before now that was almost impossible
to me...I've went to the point where I've got that little, | don’t know if
you'd characterize it as a dimmer switch ... that aspect of control has
been incredibly beneficial to me. (Male, 56)

RMS techniques were valuable for managing mood difficulties
during stressful moments:

I think my mood is still good. | do have my moments, but it’s nice that
| have my mindfulness techniques to fall back on and just really pull
me back into the present...| just...stop, take a breath, think ‘Okay,
now what is actually going on? What am | doing right now, | should
focus on that and worry about all that other stuff later.” (Female, 35)

Seven individuals reported benefits for cognition following
remotely delivered GMT. Namely, participants reported improved
attention, memory, planning, goal setting, and organization.

| was starting to realise that | had to set more smaller, more achievable
goals for myself and celebrate the fact that | managed to accomplish
them. (Male, 56)

(5) Perceptions of program
Participants were asked to comment on their perceptions of the
program'’s structures, interventions, and measures.

() Community building. They remarked that the therapists were
able to create a supportive environment and give all members
equal opportunity to speak. Moreover, the therapists led the
group in a manner that allowed participants to challenge them-
selves and elicit diverse perspectives.

| thought she was really good at eliciting things from the group rather
than being instructive. (Female, 63)

Participants highlighted the knowledge and support of the
therapist as an important component to facilitate their participa-
tion. In particular, having one therapist included in the procedures
for all modules was highlighted as a benefit for continuity.

(i) Increased deficit awareness. Five participants reported partici-
pating in telerehabilitation made them more aware of their areas
of difficulty. Participants reported increased reflectiveness and
awareness of their current thought processes and actions.



I think I am more aware of when I'm sort of going, ‘I shouldn’t be
doing that,’ or ‘I've got to be thinking of something else.’ (Male, 62)

The intervention content was reported to be appropriate, rele-
vant, helpful, informative, and tailored to their present situation.
Three individuals reported feeling empowered (e.g., beginning
new projects) and having greater control of their lives following
program completion. Two individuals reported the benefit of the
program for providing routine and purpose on a weekly basis.

(i) Perception of program surveys. The majority of participants did
not find the surveys administered pre- and post-intervention to
be burdensome. However, two individuals reported they were
repetitive and long.

| found [the surveys] very repetitive to be honest. And some things |
didn’t think that they would even apply to me in my situation. (Female,
35) One suggestion for the surveys was to add more options for the
survey questions to capture what’s “in-between the lines.”

Discussion

The study examined whether remote and group-based delivery of
treatments was feasible for patients with ABI in the chronic stages
of injury, with persisting self-reported cognitive impairments. We
were also interested in whether this type of clinical setting was
conducive to integrated research. Lastly, we were interested in
understanding feasibility from the patient’s perspective, particularly
with respect to technology uptake. Overall, our study found very
good feasibility in this setting, with little indication of difficulty
navigating the combination of remote delivery and group-based
treatment. The large majority of patients followed the interventions
through to completion and attended the majority of sessions. In
support of an integrated clinical care/research environment, the
vast majority of patients consented to have their data used for
research purposes, and most completed online outcome measures
reliably. Patients reported overall positive experiences with the
technology, appreciated remote delivery, and found the group
context beneficial. As described below, specific facilitators and bar-
riers were articulated by patients that can be considered by clini-
cians in their delivery of care, and for future research (Table 6).

Recruitment, retention, adherence, and consent

High recruitment, retention, and adherence - both for attendance
at sessions and for completion of online outcome measures —
were observed across all four modules of care. The program’s

Table 6. Recommendations to optimize feasibility of group telerehabilitation for
persons with chronic acquired brain injury.

1. Screen for technology proficiency and increase technical support for
individuals who self-identify as less experienced.

2. Set expectations early on regarding technology limitations.

3. Emphasize the importance of attendance, set rules regarding attendance
ahead of embarking on a group, and consider delaying the enrolment of
participants with expected absences.

4. Consider offering a hybrid model that permits either in-person treatment,
remote or a combination of the two.

5. Consider offering an online support group to encourage communication
between patients.

6. Increase supports for patients, including session reminders and homework
support to enhance retention and adherence.

7. Be proactive about addressing possible comparisons between patients and
ensure patients do not minimize each other’s impairments.

8. Consider offering beginner, intermediate, advanced groups to allow patients
to have further opportunities to engage in telerehabilitation.

9. Construct a management plan for the end of therapy with further
opportunities for social engagement.
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overall retention rate of 89.3% above the high end of the range
when compared to in person, group-based intervention research
for neurological populations, which has found retention rates
between 60 and 81% [66-69]. The therapy adherence rate of 87%
was also toward the higher end of previously reported adherence
ranges in telerehabilitation studies in patients with neurological
disorders (63.9-93.8%) [28,37,70,71]. Importantly, the majority of
the present study took place prior to the COVID-19 pandemic,
underscoring the feasibility of this intervention in a non-pandemic
context.

In our program, regular phone calls and reminder emails were
provided that may have augmented retention and adherence.
Automated reminder methods (e.g., text messaging, calendar
invites, and email reminders) could reduce clinical resource bur-
den and enhance sustainability, and thus should be evaluated for
enhancing retention [29]. Only one individual who dropped out
cited technology as a barrier to participation, but several cited
work and family scheduling conflicts. A benefit of remote delivery
is that without the need to travel, it is easier to accommodate
scheduling alternatives to 9-to-5, such as evening and weekend
sessions [72], and a larger number of briefer sessions.

With regard to integrating research into this clinical context,
there was high rate of completion of online outcomes and the
large majority of patients consented to the use of their clinical
data for research purposes. Given the dearth of available treat-
ment options in the chronic stages of injury, it is encouraging that
group-based, tele-neurorehabilitation with online, self-adminis-
tered outcomes offers a cost-effective environment in which to
conduct research into the refinements of existing treatments
and/or the development of novel ones.

Participant perceptions of tele-neurorehabilitation

Motivation to participate. The survey and qualitative interviews
identified that the primary drivers of participation in tele-neurore-
habilitation were reducing travel time (66.4%), costs (38.3%), and
having no therapy alternatives (60.9%). Many patients remarked
that there was a dearth of rehabilitation services for their chronic
disabilities due to brain injury. Financial limitations, mobility
restrictions, and geographic remoteness are well-known barriers
to access when services are available [53,73], but even without
these impediments, most neurorehabilitation in North America is
provided in the early weeks and months of injury, and thereafter,
there is very limited treatment designed to ameliorate symptoms
and enhance functioning. Indeed, while disability persists during
the chronic stages, the majority of rehabilitation focuses on hos-
pital-based medical treatment and physical ailments for acute
brain injury [74], which itself is costly, short in duration, and often
neglects “hidden” behavioral and emotional disturbances follow-
ing ABI [75-77].

Technology uptake. Previous research found persons with ABI
encounter significant challenges using everyday technology
including computers [78]. In the present study, the majority of
patients surveyed reported positive interactions with the technol-
ogy used (e.g., ability to see and hear, privacy, technical support).
In qualitative interviews, high satisfaction with the technical
aspects of therapy was reported, with patients commenting that
technical difficulties, when they arose, were quickly resolved.
However, some found the technical issues of others disruptive,
and that it decreased satisfaction with online therapy. Therefore,
expectation management regarding technology limitations -
along with availability of technical support to patients is
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important. However, only one patient cited technology as a rea-
son for leaving the intervention.

In the current program, technical training was provided to all
participants prior to the commencement of the intervention.
Patients also required basic computer skills to participate and in
general, reported confidence in their computer abilities in the
survey. Taken together, computer skills and technical support
may be an important facilitator for the success of online pro-
grams. Increasing technical support, at least to individuals who
self-identify as less experienced, may increase feasibility and
ultimately response to treatment. Our findings that patients with
self-reported cognitive impairments are able to navigate technol-
ogy required for tele-neurorehabilitation in this group context are
encouraging.

Satisfaction with remote-delivery and group context. While par-
ticipants presented with cognitive and mood difficulties, they
were still able to engage with the interventions and reported ben-
efiting from therapy. Participant reported benefits of group-based
telerehabilitation included improved mood, stress management,
coping, relaxation, emotional regulation, interpersonal relation-
ships, cognitive functioning, and present-mindedness. Given the
known sequelae of mood disorders, emotional regulation chal-
lenges, interpersonal difficulties, and cognitive impairment follow-
ing ABI, the benefits identified by the participants are promising
for addressing the needs of patients during the chronic stages of
injury. Moreover, participants identified that the group environ-
ment provides validation regarding their daily challenges and a
venue for comradery.

When asked for recommendations going forward, patients
requested more therapy sessions and also an online support
group to further communicate with other patients. In addition,
more supports were requested, such as session reminders and
homework support. Patients also suggested recording sessions.

Nearly, all patients (94.5%) were satisfied with remote delivery
of therapies (Table 4). These findings are in keeping with previous
studies examining telerehabilitation for persons with brain injury
[25,37]. Consistent with past research, the most notable benefits
of remote delivery reported were convenience and comfort of
participating from home [48,79,80]. Nonetheless, one-third noted
they would have preferred in-person therapy; ideally, a hybrid
model that permits either in-person treatment, remote, or a com-
bination of the two may satisfy the greatest number of patient
needs.

In keeping with prior studies [81], participants cited feelings of
acceptance, validation, friendship, connection, and reduced isola-
tion when participating in group therapy. Several participants
requested greater opportunities for social interaction and discus-
sion with peers. These findings are not surprising given individu-
als with ABI frequently cite social isolation and loss of social
contact as their primary concerns following injury [82,83] - a
problem that was exacerbated by the COVID-19 pandemic. Social
isolation is associated with depression and cognitive decline fol-
lowing ABI [82,84]. Critically, delivering therapies in a group for-
mat can increase treatment availability by reducing costs [30].

Importantly, one-third of the survey respondents indicated
they would have preferred one-to-one therapy, and several partic-
ipants in the qualitative interview reported undesirable effects of
the group format. This included a greater awareness of their
impairments or minimizing their own challenges after hearing
about the relatively greater difficulties of their peers. While
increased awareness may be beneficial for identifying targets for
improvement and acceptance of limitations caused by ABI [85], it
necessitates clinical management; opportunities for revealing

these feelings must be provided to facilitate their management.
Strategies (pre-emptive or ad hoc) to ensure patients do not min-
imize impairments must also be embedded in group therapy.

Several participants reported feeling distressed when the
group was ending for fear of recurring social isolation, losing
friends made, as well as lack of services thereafter. These findings
echo previous research suggesting social connectedness is a prior-
ity goal for individuals living with ABI [86]. A management plan
for the end of therapy and potential opportunities for continued
engagement should be considered. Lastly, several individuals
reported that the absences of their peers at sessions undermined
the experiences of others. Group telerehabilitation programs
should emphasize the importance of attendance, set rules regard-
ing attendance ahead of embarking on a group, and consider
delaying the enrolment of participants with expected absences to
prevent these disturbances.

Limitations

Due to the nature of developing a new clinical program itera-
tively, the procedures of the program changed during the course
of the study, including the videoconferencing program. The pro-
gram used for the majority of patients (Microsoft Teams) pre-
sented many fewer technical challenges. Those in the qualitative
interview (all of whom used the original platform), may therefore
have had disproportionately negative technology experiences.
Nonetheless, they did not find the platform overly onerous, per-
haps because of the availability of technical supports in the cur-
rent study (however, we did not quantify the amount of technical
support provided to patients). The opportunity to utilize the two
different platforms underscored the need for a simple, user-
friendly platform for patients, and the need for technical supports
where this is not possible.

The COVID-19 pandemic has been a driver for videoconferen-
cing platform technological advances that will only increase the
ease of the patient technology experience. While our sample was
diverse with patients having experienced a range of injury etiolo-
gies, the majority of patients had sustained a concussion which
may limit the generalizability of the findings to patients who sus-
tained more severe injuries. However, of note, all patients with
concussion reported ongoing post-concussive symptoms at the
time of enrolment.

Two of our surveys were developed in-house without external
validation, which may limit the generalizability of the survey find-
ings. Furthermore, participants did not have the opportunity to
comment on interview transcripts or the research findings.

Future directions

Future research may seek to examine the generalizability of these
findings to additional neurological populations with more severe
cognitive impairment. Furthermore, researchers may explore dif-
ferences in dosing of interventions to determine whether shorter
or longer interventions provide similar benefits to improve stew-
ardship of resources and ensure a greater number of people have
access to these services.

Conclusions

To the authors’ knowledge, this is the largest study to investigate
the perspectives of chronic ABI patients on group-based telereha-
bilitation delivered via videoconferencing. Participants identified
multiple benefits of remotely delivered neurorehabilitation,



including convenience, accessibility, cost savings, and reduced
travel time. Group therapy was found to confer additional benefits
including a sense of community and reductions in social isolation.
The combination of remotely delivered care and group-based
care did not seem to pose challenges. Overall, the study observed
high retention and adherence, and the majority of patients con-
sented to use of their data. The participants identified that tech-
nology was not a barrier to their participation and despite
reported cognitive impairments, engagement with videoconferen-
cing was possible. Lastly, the study found that this remote deliv-
ery group treatment context was conducive to integrated
research, given high consent for use of data and high completion
rates of online outcomes. Given the dearth of accessible interven-
tions for ameliorating symptoms and improving outcomes in the
chronic stages of ABI, these findings encouragingly support an
approach to treatment and research that is cost-effective, scalable,
and widely accessible.
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