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Introduction: Prior to the COVID-19 pandemic, children’s therapy appointments
provided by Ontario’s publicly-funded Children’s Treatment Centre (CTCs)
primarily occurred in-person. With COVID-19 restrictions, CTCs offered services
via telerehabilitation (e.g., video, phone), which remains a part of service delivery.
CTC data shows that families experience barriers in attending telerehabilitation
appointments and may need supports in place to ensure service accessibility.
Our study aimed to co-design innovative solutions to enhance access and
engagement in ambulatory pediatric telerehabilitation services. This manuscript
reports the co-design process and findings related to solution development.
Methods: This research project used an experience based co-design (EBCD)
approach, where caregivers, clinicians and CTC management worked together
to improve experience with telerehabilitation services. Interview data were
collected from 27 caregivers and 27 clinicians to gain an in-depth understanding
of their barriers and successes with telerehabilitation. Next, 4 interactive co-
design meetings were held with caregivers, clinicians and CTC management to
address priorities identified during the interviews. Using qualitative content
analysis, data from the interviews and co-design meetings were analyzed and
findings related to the solutions developed are presented.
Findings: Four topics were identified from the interview data that were selected as
focii for the co-design meetings. Findings from the co-design meetings
emphasized the importance of communication, consistency and connection
(the 3C’s) in experiences with telerehabilitation. The 3C’s are represented in the
co-designed solutions aimed at changing organizational processes and
generating tools and resources for telerehabilitation services.
Discussion: The 3C’s influence experiences with telerehabilitation services. By
enhancing the experience with telerehabilitation, families will encounter fewer
barriers to accessing and engaging in this service delivery model.

KEYWORDS

childhood disability, experienced based co-design, health service research, pediatric
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1. Introduction

In 2006, 174,810 Canadian children aged 5–14 years had a disability as per the

Participation and Activity Limitations survey criteria (1). According to a report released

by Statistics Canada in 2022, 13.5% of Canadian children aged 0–14 were reported to

experience at least one activity limitation as a result of a difficulty or long-term condition
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(e.g., mobility, learning, emotional/psychological) (2). Rehabilitation

services help children with disabilities achieve functional outcomes

and participate in their social environments (3–5). Annually,

publicly-funded Children’s Treatment Centres (CTCs) in the

Canadian province of Ontario provide over 750,000 rehabilitation

visits to children (ages 0 to age of secondary school exit) and their

families (6). These rehabilitation services include a combination of

occupational therapy (OT), physical therapy (PT), speech-language

pathology (SLP) and social work (SW) services. Some CTCs also

employ Board Certified Behaviour Analysts (BCBA) and Instructor

Therapists (IT) to provide services to autistic children. The term

clinician is used throughout this paper and could refer to a care

provider from any of the previously mentioned disciplines.

CTCs provide ambulatory services based in treatment centres to

address home and community goals; however some also provide

services in the school setting. Prior to the COVID-19 pandemic,

CTC appointments primarily occurred in-person. COVID-19

restrictions limited access to in-person rehabilitation services and

children’s rehabilitation service providers quickly pivoted to

supporting families using telerehabilitation platforms (7). Prior to

the COVID-19 pandemic it is estimated that only 4% of pediatric

care clinicians used telerehabilitation; this number drastically

increased to 75% during the pandemic (7). Given the rapid uptake

of telerehabilitation during the pandemic, there have been calls to

consider its potential to be integrated into a hybrid service model,

that takes into account reported benefits of offering a combination

of in-person and telerehabilitation services (7, 8).

Telerehabilitation is defined as therapy occurring remotely over a

telecommunication platform such as telephone or video conferencing

(9). Increasingly, telerehabilitation services are being provided by

allied health clinicians and are proposed as a solution to barriers

encountered when accessing in-person rehabilitation services, such

as the time and cost associated with travelling to appointments

(7, 10). In a 2023 systematic review examining the effectiveness of

telerehabilitation in children with developmental disabilities,

telerehabilitation was found to be more effective when compared to

no treatment for outcomes such as functional performance, hand

function, visual perception, and behaviour or as effective when

compared to no treatment (i.e., waitlist) and usual treatment,

respectively (11). For outcomes such as, self-efficacy, self-control

and social skills, telerehabilitation was found to be as effective

when compared to usual treatment (11). In autistic children,

telerehabilitation was found to be more effective than in-person

services across 85% of outcomes and most importantly,

telerehabilitation was never found to be less effective or to cause

harm (11). This evidence of effectiveness aligns with findings from

another systematic review that described telerehabilitation as an

effective approach to supporting the development of adaptive skills

in children with multiple disabilities (12). The benefits and

challenges of telerehabilitation in outpatient pediatric rehabilitation

services during the COVID-19 pandemic have been described and

it is recommended that service organizations address barriers to

optimize the effectiveness of this model of care (13).

Evidence demonstrates that therapy outcomes and experiences

are enhanced when families are actively engaged with the services

they receive (14–16). Family engagement in therapy is supported
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through a shared understanding of expectations, collaboration and

positive relationships with therapists (15, 17). To date much of the

telerehabilitation literature examines its effectiveness (11, 18, 19)

and the acceptability of this service model from the caregiver

perspective (7, 20), however qualitative research has started to

explore parent engagement in telerehabilitation as it relates to the

parent-therapist relationship (10). In 2022, a qualitative systematic

review described engagement in early intervention telerehabilitation

for young children with developmental disabilities and provided

recommendations to establish and maintain engagement with these

services (21). Despite this emerging evidence related to engagement

in telerehabilitation, little is known about whether telerehabilitation

can assist families in attending appointments and improve

engagement in their child’s therapy. The Phoenix Theory of

Attendance, Participation and Engagement (the Phoenix Theory)

has provided substantive knowledge regarding the barriers families

experience accessing, participating and engaging in CTC services

when offered in-person (15). This theoretical framework and

associated research findings have been used successfully at our

partner CTC (KidsAbility) to inform organizational policies and

services affecting families who miss in-person appointments to

reduce barriers to service access and engagement.

Missed appointments are defined as appointmentsmissed without

prior notification to the CTC and have been problematized as

inefficiently using clinician time and organizational resources and

may impact therapeutic outcomes (22, 23). For this project, we

partnered with KidsAbility Centre for Child Development

(KidsAbility), an Ontario CTC to explore missed telerehabilitation

appointments, defined by KidsAbility as appointments occurring by

phone or video. Since commencing with telerehabilitation services in

March 2020, KidsAbility continues to report high numbers of

missed appointments. From 2022 to 2023 14% (n = 1,652) of

telerehabilitation appointments were missed, which was comparable

to 15% (10, 349) of in-person appointments that were missed at

KidsAbility. A total of 456 telerehabilitation appointments were

missed without prior notice, limiting opportunities for clinicians to

effectively use that client time. These metrics indicate that families

experience barriers to service use, even when services are offered via

telerehabilitation.

The aim of this project was to co-design innovative solutions

that will enhance access and engagement in telerehabilitation in

the context of publicly-funded pediatric rehabilitation for children

with disabilities. We have collaborated with KidsAbility and a

parent-partner to address the following research question: What

co-designed solutions can be developed to improve families’ access

and engagement in pediatric telerehabilitation services? The scope

of this paper focuses on describing the co-design process and

reports findings related to the solutions developed.
2. Materials and methods

2.1. Study design

Experience based co-design (EBCD) is a highly collaborative

approach to research that focuses on the lived experience of
frontiersin.org
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service users and service providers to develop innovative solutions to

health service issues (24, 25). EBCD necessitates authentic

engagement with invested parties (caregivers, clinicians, health

service organizations) throughout research development,

implementation and evaluation (25, 26). With its origins in design

sciences, EBCD has been proposed as an approach to create or

modify health service experiences through integrating patients as

partners in service design projects (27). EBCD has been utilized to

design health services in the public sector with the potential for

authentically engaging vulnerable populations (24, 28–30).

EBCD prioritizes collaboration, partnership between invested

parties and researchers, lived experience as expert knowledge,

capacity building and creativity in generating solutions (25, 27,

29). Integrating qualitative methods, this project is guided by the

six stages of the EBCD approach proposed by Bate and Robert

(2007). For the purpose of this project, the stages of EBCD were

conceptualized as: (1) setting up the project; (2) engaging

clinicians and gathering their experiences; (3) engaging families

and gathering their experiences; (4) co-design meetings; (5)

sustain co-design engagement and implement change; (6)

celebrate and evaluate changes to health service.

Stages 1 through 4 all contribute to the overall co-design process.

This paper will provide a detailed account of the methods and

findings for the stage 4 co-design meetings, when the co-designed

solutions were developed. Stages 1 through 3 will be reviewed

briefly with a focus on how they informed the stage 4 co-design

meetings. Table 1 provides a summary of key information linked

to stages 1 through 4 of the co-design process as related to this

project. Ethical approval for this study was received by the

Hamilton Integrated Research and Ethics Board (project #14235).
TABLE 1 Summarizing stages 1 through 4 of co-design process.

Stage 1—setting up the project Stage 2—engagin
caregivers and
gathering their
experiences

Purpose Establish channels to advise project
directions from the perspective of multiple
invested parties

Understand experiences w
receiving telerehabilitation
KidsAbility

Participants Steering committee: parent (n = 1),
clinicians (n = 2) researchers (n = 4),
KidsAbility Parent Advisory Committee:
(PAC) (n = 6 members consulted)

Caregivers (n = 27)

Data collection Parent Advisory Committee: Single point
of consultation during project
conceptualization
Steering committee: Consultation
throughout the project to develop the
research question, methods, and
participate in data collection and analysis

Interviews

Outcome(s) Research methods and findings tailored to
KidsAbility practice context

Touch point identification
inform co-design meetings
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2.2. Study context

The study context is described in detail to aid readers in

determining the transferability of our findings to other settings.

This study was completed at KidsAbility in Ontario, Canada.

KidsAbility has 6 sites (5 permanent locations and 1 rural

satellite clinic) providing publicly-funded children’s rehabilitation

services across a highly multicultural region that includes both

urban and rural communities. In response to restrictions

associated with the COVID-19 pandemic, KidsAbility pivoted to

providing telerehabilitation services, which continue to be offered

as part of a hybrid service model combining both in-person and

virtual visit options. A partnership was formed with KidsAbility

for this project because author MR worked there as a clinician,

facilitating a deep understanding of the culture, services,

provision of telerehabilitation and characteristics of the families

served. Author MR examined the impact of her dual role as a

clinician and a researcher who is closely connected to the study

context by engaging reflexively with literature on this topic,

keeping reflective memos and by debriefing with the steering

committee, to ensure multiple perspectives were included in all

project decisions.
2.3. Stage 1: setting up the project

The need to reduce barriers in accessing telerehabilitation

services was identified from the results of a survey administered

by KidsAbility in 2020. Survey results aligned with concerns that

were raised by the KidsAbility’s parent advisory committee
g Stage 3—engaging
clinicians and
gathering their
experiences

Stage 4—co-design meetings

ith
at

Understand experiences with
providing telerehabilitation at
KidsAbility

Co-design solutions to enhance
telerehabilitation experience

Clinicians (n = 27) Caregivers (n = 9), clinicians (n = 12),
managers (n = 3)
Groups ranged from 5 to 7 participants

Interviews In-person co-design meetings (n = 3) virtual
codesign meeting (n = 1)

to Touch point identification to
inform co-design meetings

3Cs (communication, consistency, connection)
impacting telerehabilitation experience and co-
designed solutions to improve access and
engagement in telerehabilitation
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related to families’ equitable access and engagement in

telerehabilitation services. The parent advisory committee is a

voluntary committee of caregivers whose children are currently

engaged with services at KidsAbility or had received services in

the past. Open discussion forums were held with the parent

advisory committee to guide the development of the research

question, objectives, and to identify meaningful indicators of

access and engagement in telerehabilitation services. Insights

from six committee members emphasized the importance of

diverse family representation in the study including geography,

ethnicity, family composition, and characteristics of the child

(e.g., severity of needs and age) presuming that barriers to

telerehabilitation would vary according to these factors.

A multi-disciplinary steering committee including four

interdisciplinary researchers, two individuals with clinical

experience providing telerehabilitation services and a parent

whose child had received KidsAbility services was assembled. The

steering committee meets regularly and is responsible for

collaboratively participating in all aspects of the project,

including but not limited to defining the research question,

establishing methods for data collection, engaging in data

collection, facilitating co-design groups, supporting data analysis

and contributing to knowledge sharing activities (e.g.,

presentations, manuscript preparation).
2.4. Stages 2 and 3: engaging clinicians/
caregivers and gathering their experiences

The data from semi-structured interviews completed with 27

caregivers and 27 clinicians about their experiences with

telerehabilitation will be reported in a separate paper. These

interviews informed the co-design process by eliciting the touch

points, which are emotionally powerful and memorable highs

and lows of engaging in telerehabilitation (27). Interviews were

completed virtually and audio recorded using the Zoom platform

(31) between October 2022 and December 2022. Inductive

qualitative content analysis was completed to identify, describe

and visualize the touch points. Following this analysis, MR led

the steering committee in a journey mapping elicitation activity

where Google Jamboard was used (32) to further categorize

touch points based on commonalities and to map them onto a

timeline representing the journey of a telerehabilitation

appointment (i.e., time leading up to the appointment, during

the appointment and follow up from the appointment). The

purpose of this task was two-fold. First, mapping the touch

points provided a visual depiction of when participants were

experiencing the touch points during their telerehabilitation

journey. Second, through collaborative discussion, journey

mapping allowed for the prioritization of the touch points that

would be carried forward into the co-design meetings aimed at

developing solutions to enhance the telerehabilitation experience.

An audit trail was kept to document decisions made by the

steering committee during all data collection and analysis phases

of this project. Analytic memos documenting reasoning for

decisions and directions taken during this project were kept by
Frontiers in Rehabilitation Sciences 04
author MR. Peer debriefing was practiced during monthly

meetings with the steering committee to guide project related

decisions.
2.5. Stage 4—co-design meetings

2.5.1. Sampling
Caregivers with children who received telerehabilitation services

from KidsAbility in the previous 12 months were recruited by self-

referral using established communication channels between

KidsAbility and families (e.g., KidsAbility’s social media platforms,

website and email list). Direct emails to clinical staff and advertising

in the internal staff newsletter were used as additional strategies to

recruit clinicians via self-referral who had provided telerehabilitation

service KidsAbility in the previous 12 months. The timeframe of 12

months was selected for both caregivers and clinicians to ensure

that they had relatively recent experiences receiving or providing

telerehabilitation. The desire was for experiences to be

representative of the current status of telerehabilitation service

provision and not of that which was provided when CTCs were

required to pivot to this unfamiliar service model in response to

the COVID-19 pandemic in March 2020.

Participants were recruited to take part in one of the four co-

design meetings. Given that our aim was to maximize the diversity

of perspectives, caregiver and clinician participants did not have to

complete an interview in stages 2 or 3 to participate in the stage 4

co-design meetings. In addition to clinicians and caregivers,

managers who directly supervised staff providing telerehabilitation

services were also recruited for this stage of the co-design process.

Managers were recruited through the same internal communication

channels as clinical staff (i.e., internal newsletter, email). Although

managers did not have direct experience providing telerehabilitation

services at KidsAbility, co-design approaches recommend including

those in positions to influence service delivery decisions (25).

Therefore, our steering committee felt it was important that

managers be included in the development of solutions to the touch

points identified in stages 2 and 3. Including managers ensured

their voice was heard in the process and encouraged investment in

the co-designed solutions, enhancing implementation and

sustainability efforts. Recruitment for this phase of the project

launched in February 2023 and closed April 2023.

2.5.2. Participants
Sixteen caregivers were enrolled into this phase of the study and 9

attended a co-design meeting as planned (one parent could not be

reached to schedule into a meeting, one parent cancelled prior to

the scheduled meeting and 5 did not give prior notice that they

would not be attending). Demographic data were collected using a

form developed in Research Electronic Data Capture (REDCap)

(33). Caregivers were recruited from 3 of 6 KidsAbility sites, with

one family reporting that they lived rurally. Seven families identified

that the primary language spoken in the home was English, while

the two other families spoke either Telugu or Bilen. All families

identified having access to reliable internet at home. Seven mothers

and 2 fathers participated in the co-design meetings and all families
frontiersin.org
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identified having one child who received telerehabilitation services

from KidsAbility. Children of the caregiver participants ranged in

age, 0–3 years old (n = 4), 4–7 years old (n = 4) and 12–15 years

old (n = 1). Caregivers identified their children as having the

following diagnoses: speech and language delay (n = 5), global

developmental delay (n = 3), autism spectrum disorder (n = 2),

cerebral palsy (n = 1), and other (sensory processing differences,

epilepsy) (n = 2). Two families reported that their child had more

than one diagnosis. Six families engaged in telerehabilitation

appointments with SLP, 5 with OT, 2 with PT, 2 with SW and 1

family was unsure of the clinical discipline they interacted with.

Four families received telerehabilitation from more than one clinical

discipline and all families reported that these were individual

sessions with their child. One family indicated receiving both group

and individual therapy.

Thirteen clinicians enrolled and 12 participated in a co-design

meeting (one clinician was unable to attend due to a change in

their availability). Representation of clinical disciplines included

SLP (n = 7), CDA (n = 2), IT (n = 1), OT (n = 1) and PT (n = 1).

Years of clinical experience of the clinical participants ranged from

1 to 5 (n = 5), 6 to 10 years (n = 4) and 11 to 15 years (n = 3). Six

clinicians identified having 0 to 2 years of experience providing

telerehabilitation services and 6 identified having 3 to 5 years of

experience. Three managers were enrolled and participated in a

co-design meeting. The participating managers reported having at

least 16 years of clinical experience in their discipline, while

management experience ranged from 1 to 5 years (n = 1), 6 to 10

years (n = 1) and 11 to 16 years (n = 1). Between clinicians and

managers, participants represented all clinical programs at

KidsAbility (e.g., early intervention services, school aged and

school-based rehabilitation services, autism services, and

specialized services such as augmentative communication services).

2.5.3. Data collection and analysis
Four co-design meetings, each two hours in length, were

conducted between April 2023 and May 2023. Three of these

meetings were conducted in-person, at three different KidsAbility

sites and one was held virtually over Zoom (31) to accommodate

those who were unable to attend in-person. Three of the four co-

design meetings had caregiver, clinician and management

representation. One in-person group did not have a manager

participate. All sessions were audio and video recorded to facilitate

subsequent transcription and analysis of the data. Authors MR and

MNP co-facilitated all meetings alongside a parent facilitator. All

parent facilitators had experience being members of a research team

and/or facilitating group discussions with other caregivers. The

parent co-facilitator worked closely with the caregiver participants to

validate their experiences, encourage idea sharing and create a safe

space for collaboration. Transportation and language interpretation

services were made available in all phases of this project to enhance

the accessibility of participation.

The co-design meetings were run in an interactive focus group

format. Each co-design meeting focused on a different touch point

that emerged from interviews. The aim of the co-design meetings

was to bring multiple invested parties (caregivers, clinicians and

management) together to collaboratively develop solutions and
Frontiers in Rehabilitation Sciences 05
prototypes for the touch points impacting experiences with

telerehabilitation at KidsAbility. Each co-design meeting was

divided into three sections: (1) introductions, orientation to the

touch point and aims for the session; (2) solution development;

and (3) prototype development. The COMPASS for Relational

Safety in Co-design/Production and the corresponding MAPS

framework guided the structure of the group to work toward

creating an atmosphere where all participants felt comfortable

collaborating toward a common goal (34).

(1) Introductions, orientation to the touch point and aims for the

session—The meeting began with introductions and an ice

breaker activity in the hopes of creating relatable moments

between participants (34). Guidelines for engagement were

discussed to ensure all participants had a common

understanding of suitable ways to engage in discussion and

idea sharing. Participants were oriented to the touch point of

focus for their meeting using multimedia tools. These tools

included an animated video depicting the positives aspects of

telerehabilitation services as reported by caregivers and

clinician during the interviews as well as a poignant image

with a voice over of a caregiver and clinician speaking about

the negative aspects of telerehabilitation in relation to the

touch point. Once familiar with the touch point, the aims of

the session and the activities were reviewed with the participants.

(2) Solution development—Next the participants were presented

with the task of developing solutions to the touch point. A

modified 1-2-4-all Liberating Structure was used to guide

this activity whereby participants started with independent

idea generation, shared ideas in small groups and then

engaged in a full group discussion about the favourite ideas

generated by each small group. Liberating Structures are a

set of interactive methods used to facilitate inclusive

engagement of multiple and diverse voices working toward a

collective purpose and have been used to support change in

health services research (35–37). Specifically, the 1-2-4-all

Liberating Structure is an effective way to engage multiple

people at the same time to generate ideas (36). Every

participant was given a sticker to place beside their favourite

idea and the idea with the most stickers was brought

forward for further discussion in the prototyping phase.

(3) Prototype development—The idea that was prioritized for

prototyping was the focus of section three of the meeting.

Participants broke into their small groups and used arts-

based methods (e.g., paper, sticky notes, markers, coloured

stickers, etc.) to design low fidelity prototypes of what it

would look like to implement the prioritized solution into

the policy and practices of KidsAbility. Tools available in

Jambord (32) (e.g., white board, sticky notes, labels) were

used to support prototyping during the virtual meeting. Low

fidelity prototyping is a technique described in the EBCD

process (27). The participants then reconvened as a full

group to provide verbal descriptions of their prototypes.

The aim of data analysis during stage 4 of the co-design process was to

describe the solutions prioritized and the prototypes developed by

participants in the co-design meetings. Data from the co-design
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meetings were analyzed using inductive qualitative content analysis as

described by Elo & Kyngas (38). Data sources from the co-design

meetings included sticky notes from the idea generation phase, the

prototype materials (e.g., sketches) and transcripts from group

discussions. Transcripts were read multiple times by author MR to

make sense of the data. During a collaborative analysis session,

authors MR and MP engaged in open coding and categorization of

data from the transcripts, sticky notes and prototypes. Additionally,

transcripts were coded and categorized by author MR using NVivo

software (39) through line by line reading of the transcripts. Data

from the transcripts contextualized the arts-based data (sticky notes

and prototypes) by integrating explanations of the participants who

generated the ideas. Data across all four focus groups were analyzed

to explore similarities and differences in the solutions developed as

well as potential opportunities to blend similar prototypes.

Categorized was synthesized into narrative form by authors MR and

MP via the use of analytic memos. Iterations of the narrative

synthesis were reviewed during peer debriefing meetings between

author MR and senior researcher MP. Member checking with the

participants in the co-design meetings was not completed, however

the categories and synthesis were reviewed and validated by authors

JLL and CL through the caregiver and clinician lens respectively and

feedback was incorporated into the findings. Their feedback did not

result in altering the coding or categorization structure.
3. Results

The results of this research are described in four sections below.

First, touch points identified from the interviews completed with

caregivers and clinicians in stages 2 and 3 are summarized. A

full account of the interview findings falls outside of the scope of

this paper and will be reported in a future manuscript. Next, the

findings from the analysis of the data collected from the stage 4

co-design meetings are described as the 3C’s (communication,

consistency, connection) in telerehabilitation experience. The co-

design solutions developed to address the 3C’s prior, during and

after therapy are presented.
3.1. Touch point identification through
sharing stories of telerehabilitation
experiences

Four touch points were inductively identified from the

caregiver and clinician experiences with telerehabilitation that

were shared during the interviews. The four touch points
TABLE 2 Key components of the 3C’s impacting experiences with telerehabi

C

Communication Consis
Subcategories About the telerehabilitation service model In sessions between c

quality)

About the aims of the telerehabilitation session In providing choice an

Should be multimodal and tailored to the family
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identified were: (1) child engagement in telerehabilitation; (2)

perceived value of telerehabilitation services and caregiver

engagement; (3) fit of using a telerehabilitation model and

providing family with choice; (4) preparing the people and

environment for telerehabilitation services. Each touch point

served as a topic for the four co-design meetings.
3.2. The 3C’s in telerehabilitation experience
—communication, consistency, connection

Open coding of the transcripts and analysis of the arts-based

outputs (e.g., drawings, chart paper, sticky notes) from the four

co-design meetings led to the identification of three interconnected

categories identified as impacting the telerehabilitation experience.

These three categories are communication, consistency and

connection (the 3C’s). All invested parties (i.e., caregivers,

clinicians, management) involved in the co-design meetings

identified examples of how challenges with the 3C’s impact

experiences with telerehabilitation at KidsAbility. A desire to

improve how the 3C’s are experienced by caregivers and clinicians

is apparent in the co-designed solutions and related prototypes.

Table 2 summarizes key information from analysis that describes

the subcategories and categories related to the 3C’s.

3.2.1. Communication
Caregivers, clinicians and managers recognized significant

deficits in how the details of telerehabilitation as a service model

were communicated. General information such as what is a

telerehabilitation appointment (i.e., over video or phone), what

occurs during a telerehabilitation appointment and what

technology/set up is required for a telerehabilitation appointment

was not adequately reviewed with caregivers prior to

commencing with service. “Communication is the biggest key in

all of this, it’s lacking at some point or points. A new person

coming in, jumping right to virtual…with no further

communication, they’re going to be lost.” (Caregiver P1-2). A

caregiver recalling her initial telerehabilitation appointment

shared, “I remember my first session, and it was just chaos…

(Caregiver P2-2). Without adequate communication prior to

initial and subsequent telerehabilitation appointments, caregivers

expressed feeling unprepared for the sessions, which impacted

how meaningful the session was perceived to be, “If there was

some sort of communication prior: this is what speech needs to

see, this is what OT needs to see, let’s do this activity because we

can see both…. There was none of that, and it was

overwhelming, and at the end of it, I was like, “Okay, cool, what
litation services.

ategories

tency Connection
linicians (e.g., format, Between treating clinician and family

d flexibility in service Should be established early on in service

Impacts buy-in and engagement in telerehabilitation services
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did we accomplish?” (Caregiver P1-2). “If they had sent an email

ahead of time that said, ‘Hey, you can have snacks or something

ready?’ Then yep, I could have had it in place” (Caregiver P2-2).

Clinicians also identified the importance of communicating the

aims of the session so that families could join feeling prepared,

“having the family aware, if I want to see your kid in a walker, it

can’t be in storage, you have to have it ready for the session. So,

preparing everyone beforehand, and then giving them the tools

based on what we’re hearing” (Clinician P7-4). Specific mention

was made about the importance of ensuring clear and accessible

communication about telerehabilitation services for families when

English is not the primary language spoken. The need for

“supporting parents for whom English is a second language…all

the way through” (Parent Facilitator P3-3) including support for

communicating with KidsAbility, accessing technology for

telerehabilitation and teaching strategies for supporting caregivers

to engage children in telerehabilitation appointments.

Communication impacted caregivers’ expectations of therapy

services. Caregivers identified feeling that there was a lack of

communication provided to help inform them of what to expect

with regards to wait times for visits and how many visits they

could expect to receive, “I was on a waitlist for about a year, and

I got one online session for an hour and that was it. I thought

this was a long wait for nothing…My expectations were up to

here. I got shafted.” (Caregiver P3-4). A lack of clarity was also

identified regarding the caregiver’s role during a virtual

appointment. Sharing one of her experiences with a

telerehabilitation appointment, a caregiver stated, “I remember I

did one therapy session, and they needed me to actually measure

his spasticity. I was not prepared for this,…nobody told me

that’s what I’d be doing this virtual session.” (Caregiver P4-1).

All stakeholders identified the need for communication between

the clinician and caregiver prior to commencing with a

telerehabilitation session to help ensure all involved felt prepared

and shared the same expectations for the appointment. “There’s

pre-work for the child and pre-work for the household and pre-

work for the clinician. Are the 2 entities aligned in what’s to be

expected?” (Caregiver P4-1). The importance of matching

therapy expectations is highlighted in these statements from

clinician and manager participants, “Before you start a therapy,

we [participant group] thought not only that the parents

recognize the expectation that if this is a virtual service, you’re

going to need to do XYZ, but also, in return, that we’re

understanding what they’re expecting from the service.”

(Clinician P1-3). “If everyone has the same expectation and is

able to have done the work beforehand for that session, then

you’re going to be able to have a lot more success with the

session rather than one person be disappointed.” (Manager P2-1).

The mode of communication was also highlighted by

caregivers as critical to consider when establishing effective

communication between KidsAbility and families. When

discussing modes of communicating one parent expressed, “My

biggest point that I keep saying here is that emails get lost…

Trying to go back for something that took place 3 months ago in

emails, like where is that document? I know it’s here somewhere.

It’s hard, right? So I wouldn’t suggest an email touching base by
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any means. I think a phone call would be more efficient, ahead

of time, before you got on to the link [for the telerehabilitation

appointment].” (Caregiver P1-2). A clinician participant shared

the following reflection about their experience sending emails to

caregivers prior to telerehabilitation appointments, “…less and

less parents are prepared because I think what’s happening is

there’s just too much information. So, I think having that

discussion versus an email would be helpful to really make sure

we’re on the same page about what this is going to look like.”

(Clinician P3-2). The importance of a “multimodal approach to

communication” (Clinician P7-4), was recognized with an

understanding that “some people may want to phone call, some

people want to email,…asking how they best communicate…

Adding a multimodal approach is what you’d need, considering

how we can best deliver the information” (Clinician P7-4).

In addition to establishing a preferred mode of communication,

tailoring the amount of information shared was also discussed as an

important aspect of communication impacting experiences with

telerehabilitation. A lack of communication prior to a

telerehabilitation visit left caregivers feeling unprepared, while high

volumes of information shared in follow up to an appointment

was expressed to feel overwhelming. One mother shared this

narrative about information that was provided after a

telerehabilitation session: “My baby is medically fragile—that’s one

set of needs. And my eldest is on the spectrum [autism]. After

one particular session, I was just inundated with information, and

it was so overwhelming at the time because I had a baby and then

a 2-year-old…But I was told, go watch this video, go on to this

link, and then there were multiple attachments of 50-page

documents of resources. I was so overwhelmed, but so desperate

to have my husband and I help our 2-year-old” (Caregiver P5-4).

Another caregiver said “I did get an email after my one call, with

a whole bunch of resources…I thought this may be relevant and

that, but it was so big that I just thought I would get back to that

eventually, and I never did because it was overkill” (Caregiver P3-4).

3.2.2. Consistency
The importance of consistent practices and processes related to

telerehabilitation services across clinicians and KidsAbility

programs was identified by co-design meeting participants as

another area instrumental in influencing experiences engaging

with these services. Some caregivers had experience engaging in

telerehabilitation services with multiple clinicians and reported

that practices across clinicians varied. “So, I’ve done Zoom with

4 [different clinicians], and they are all completely different, and

there is no consistency whatsoever in the way that they do it.”

(Caregiver P1-2). During a co-design meeting, a clinician shared

the approach they took to support families in preparing for a

virtual session, which according to caregiver participants, varied

greatly from what they experienced with the clinicians they

worked with, “It’s just crazy that other people did it so

differently, and it was so much more beneficial” (Caregiver P1-

2). “I’m just going to say, from a parent’s perspective, if there

was that kind of training, it might help us on the consistency

that we thought we would get” (Caregiver P2-2). Clinicians

acknowledged inconsistencies in practice, “I don’t even know
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what happens in other virtual sessions. I know what happened in

my virtual sessions, but you’re right. If there was some

consistency…it would be more clear for everyone.” (Clinician

P4-2). Clinicians also recognized value in there being a “clear

stepwise process, internally, for therapists, so that it’s more

consistent” (Clinician P4-2).

A desire for consistent choice and flexibility integrated into

telerehabilitation service delivery was highlighted by caregivers

and clinicians when discussing service experiences. A clinician

described using a flexible approach to learn about how caregivers

would choose to design telerehabilitation, “I had some success in

the past with discussing with the parents and saying, ‘How do

you like to learn? How do you want this session to go?’… Do

you like to learn the strategy on your own in a discussion format

just with me and then the next week, your child can attend?”

(Clinician P3-2). In contrast to the flexibility described by the

clinician, a caregiver attributed their negative experience to a lack

in choice regarding how telerehabilitation visits were conducted,

“So, I do joint speech and occupational therapy at the same

time… And I’ve tried very hard to get out of having to do my

sessions together, to do them separately, which I’ve not been

successful with. They keep doing it.” (Caregiver P1-2). “There

was also some discussion around when KidsAbility calls to make

an appointment, whether the parent could decide at that time,

‘I’d like this appointment to be virtual, or I think I can make it

in person,’ whether that level of flexibility could be provided, so

that isn’t a decision that we’re making blanket from the

beginning. But when the appointments are scheduled, we can

sort of think through whether at that time it might be more

appropriate to do a virtual or in person.” (Parent Facilitator P3-3).

3.2.3. Connection
Developing a connection between the clinician and family early

on in service engagement was identified by caregivers as being

critical to their experience with telerehabilitation services.

Caregivers described connection as feeling like their clinician knew

about their child and family beyond the therapeutic context, that

the clinician valued caregiver input and the clinician collaborated

with the caregiver in a partnership. “There has to be some

connection built with the families as a whole. The parents and the

children. You can’t, for your first time, go on virtual, which we

did, and expect the kids to listen and to cooperate and be

comfortable to move forward” (Caregiver P1-2). Prior to

commencing therapy involving the child, caregivers identified

opportunities for building rapport with the clinician through early

communication in the form of conversations about topics like

what they are hoping from therapy, preferences for how visits

occur and goal setting. “There still needs to be that connection

with your therapist, more from the get-go” (Caregiver P1-2).

When discussing goals, a caregiver shared, “So I think the goal

setting is really important. The clinician obviously has that

background, they are the professional, and they know what the

goals are, but as a parent, that might not be the goal that you

have for your child. It’s probably still on there, but it might be

number 10 on your list, but number one for your daily life and

for the success of your child and your family unit might be a
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different goal that you’re [the clinician] hoping to gain.”

(Caregiver P5-4). The importance of following the family’s lead in

identifying priorities for therapy was also recognized by

KidsAbility staff, “what do the parents want? What are you trying

to get out of this? That’s what we need to focus on” (Manager P2-4).

When caregivers feel that they are in a safe space with a strong

connection to the therapist they were more confident in sharing

information about their child (e.g., interests, likes, dislikes) and

therapy preferences. It is important that clinicians invite this

connection-building dialogue with caregivers as caregivers may

fear repercussions for speaking negatively about their experiences

with services. “I didn’t want to rock the boat because I had

waited for so long that I didn’t want to lose that opportunity for

her [child]” (Caregiver P2-2). A caregiver participant recognized

that often the invitation to have these initial connection-building

conversations are not consistently extended to families, “We

don’t ask the parents what’s overwhelming about this for you?

It’s all overwhelming, but what feels possible?… sometimes we

don’t check in on what do you [caregiver] need… Because if the

parents are checked out,…you’re not getting the child”

(Caregiver P4-1). By taking the time to connect with caregivers,

clinicians can learn things about the child that may enhance

engagement in therapy sessions. As an example a caregiver

shared, “whenever my kid is excited, accomplished even a small

task, sitting next to her, you just high-five. That may be

something that parent and clinician can talk about…so that can

keep them pumped and motivated to be engaged” (Caregiver P3-1).

The impact of connection on experience with telerehabilitation

services was also recognized by clinician participants. “If we’re

asking questions, then hopefully, we’re getting information. And

then they’re feeling that buy-in” (Clinician P8-4). “It sends the

message that KidsAbility cares about your family, if they’re

wanting to know things that aren’t necessarily to do with their

specific therapy. It’s about you and your family and your child”

(Clinician P1-4). Clinicians felt that service would be improved

by “making that a standard, so that everyone just does these

things to build rapport with your families, and really tailoring

their service to that individual, feeling them out and building a

relationship” (Clinician P1-4).
3.3. Co-designed solutions for improving
the 3C’s to enhance experiences with
telerehabilitation

Solutions were co-designed by participants to address the 3C’s

(1) before; (2) during; and (3) after the visit. The solutions and

related prototypes developed during the co-design meetings

targeted these three parts of the journey, with a heavy emphasis

on what can be done to support families and clinicians before the

visit takes place. “That first pre-work will determine the format,

the style, the extra things to get your child’s attention. So for me,

you’ve got to start at the beginning of the journey” (Caregiver P4-1).

The co-designed solutions are presented according to where

participants felt they fit into the telerehabilitation journey. The

solutions target either modifying the process related to engaging
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in telerehabilitation services at KidsAbility or developing a tool/

resource that facilitates information sharing/gathering.

3.3.1. Before the visit
Both process and tool/resource solutions were co-designed to

promote consistent connection and communication between

clinicians and caregivers when beginning telerehabilitation. To

ensure there was a consistent opportunity for early communication

and connection development, participants recommended

implementing a process whereby clinicians book an initial

appointment (likely by phone or video) with only the caregivers

present. Caregivers expressed that this type of appointment would

give them an opportunity to share information about their child as

a person (e.g., likes, dislikes, motivators, interests, personality traits)

and speak openly about their concerns and priorities for therapy.

Clinicians saw additional value in the opportunity to connect with

caregivers prior to commencing with telerehabilitation as it would

give them a chance to have a conversation about the options for

service models, learn about the caregiver’s preference for services

(examples identified by caregiver participants included: gender of

clinician, ethnicity of clinician, appointment time/frequency/length),

and make a service plan tailored to the family. In addition to

occurring prior to commencing with therapy, participants

recommended that this type of parent only appointment take place

any time there is a change in treating clinician or when families are

moving from in-person appointments to a telerehabilitation platform.

Participants prototyped tools/resources that included questions

and discussion topics that clinicians could use during the pre-

appointment conversation. Questions included: do you have

access to the required technology and a reliable internet

connection? Would you benefit from having an interpreter

present? What are your goals for therapy? Here is what to do if

we get disconnected from our visit. It was thought that a tool

like this could act as a decision support when deciding what

approach to take for therapy visits. Caregivers recommended

consistent use of a “get to know my child” form to support the

clinician in getting to know things like the child’s likes/dislikes,

which then can be integrated into therapy sessions to support

engagement. “That [Get to Know my Child Form] would include

things like your child’s likes and dislikes, knowing what their

dislikes are is equally as important as going through the long list

of things they do like, their favorite toys, people in their life… So

we’re talking a lot about how to get your child engaged to be

part of these [telerehabilitation session]” (Caregiver P4-1). Low

fidelity prototypes of an online portal where parents and

clinicians could directly message, share resources and update

documents such as the “get to know my child” form was

discussed as a possible platform to enhance communication

between clinicians and families.

As another solution for enhancing early communication between

the organization and families, participants prototyped the idea of

video and text-based resources to share information with families

about what they can expect when engaging in telerehabilitation

appointments. Participants envisioned these resources being

provided to families to support them in making informed decisions

about what service model (i.e., in-person, virtual, combination)
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would feel like a fit for them. Videos would include footage of what

a telerehabilitation session looks like, discuss technology

requirements and environmental set up as well as review the

caregiver’s role during these sessions. “Video tutorials meaning

tutorials explaining for families what a virtual appointment could

look like based on the child’s age, their situation, their

environment, their goals… We thought this was important because

we’re looking at some families thinking “virtual” means my child

has to sit at the computer and engage in a computer game, and

that’s not always what we mean when we say virtual services for a

child” (Clinician P2-3). Recommendations were made that these

resources should be easily translated into a variety of languages to

enhance accessibility.

3.3.2. During the visit
The primary codesigned solution for during the visit targeted

the consistency in communication through a process where

clinicians summarize key points from the session and develop a

plan for the next session that aligns with families’ priorities. The

aim of this solution is to establish a process to ensure that

families complete the session with strategies they felt comfortable

trying at home and an understanding of what they needed to

have set up to feel prepared for the next session. “It’s the prep

for the next visit if that makes sense. It’s developing that action

plan and that take-home” (Clinician P1-1). This process creates

consistent opportunities for clear communication and shared

expectations about upcoming appointments.

3.3.3. After the visit
Participants co-designed a process for follow-up after an

appointment or block of sessions that facilitated authentic and

individualized information sharing and communication methods.

This solution was driven by caregivers’ experiences of receiving

emails in follow up to a visit with large amounts of content

containing strategies and resources that felt generic. Participants

recommended that in conversation with caregivers, clinicians

inquire about preferred formats of receiving communication as

well as the amount of information a caregiver prefers to receive.

Caregivers made recommendations for “a more streamlined

approach to the follow up. If it is resources and videos, ensuring

that the parent has time to be able to view those and read over

it. Having different ways of presenting material that isn’t an

email…” (Caregiver P5-4). A process to streamline how families

engaged in telerehabilitation can access physical resources (e.g.,

loan of gait aids or positioning devices) from KidsAbility was

also identified as a solution to enhance experience. Currently,

families accessing services virtually need to come on site to pick

up these physical materials, which one caregiver said, “defeated

the purpose of online” (Caregiver P5-4).
4. Discussion

The aim of this project was to determine what solutions could be

co-designed to enhance pediatric telerehabilitation experiences by

understanding and incorporating the experiences of caregivers,
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clinicians and management. The 3C’s emerged from the codesign

process as key factors that influence engagement in

telerehabilitation before, during and after a visit. The co-designed

solutions were proposed to improve families access and engagement

in telerehabilitation services. The Phoenix Theory of Attendance,

Participation and Engagement (the Phoenix Theory) depicted in

Figure 1, examined missed appointments in the context of in-

person pediatric rehabilitation at KidsAbility and provided a

theoretical foundation our work (15). The Phoenix Theory
FIGURE 1

The Phoenix theory of attendance, participation and engagement (15). © 2
Francis Group. Reproduced with permission from Informa UK Limited throu
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describes six interconnected gears that influence the process of

parents attending, participating and engaging in therapy including:

skills, feelings, knowledge, values and beliefs, logistics, and the

parent-professional relationship (15). Additionally, the theory

describes factors at the level of the child, parent, professional or

organization that interact with the parent gears as either grit

(inhibits gear movement) or grease (facilitates gear movement) (15).

Although not developed or tested in the context of pediatric

telerehabilitation, we see alignment between our findings and some
019 The Author(s). Published by Informa UK Limited, trading as Taylor &
gh PLSclear.
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the constructs of this theory. The trustworthiness of our findings,

including the co-designed solutions, is enhanced through theoretical

triangulation with components of the Phoenix Theory.

The connection between the clinician and the family was

identified in our findings as a factor impacting experience with

telerehabilitation. A desire to establish and maintain this connection

is evident in the co-designed solutions developed (i.e., conversation

with caregivers about their child). The element of connection

discussed in our findings is akin to the parent-professional gear

represented in the Pheonix Theory (15). According to the Phoenix

Theory, a trust-based relationship and connection between clinician

and caregiver enhances agreement between these two parties related

to how to move forward in therapy (15). Relationships and

collaborations have been recognized as indicators of levels of

engagement in therapy (17). In a study exploring engagement and

therapeutic alliance in pediatric telerehabilitation, rapport,

connection and collaboration were identified as influencing

caregiver engagement in telerehabilitation services (10). These

findings are further supported by a qualitative systematic review

exploring engagement in early intervention telerehabilitation, where

building rapport between caregiver and clinician was linked to

improved therapeutic outcomes, facilitating open communication

and enhancing caregiver buy-in (21). This review highlighted the

benefit of establishing early therapeutic rapport, suggesting

relationship building should begin prior to telerehabilitation

commencing (21), aligning with the co-designed solution

recommending an appointment between clinician and caregiver

prior to starting teletherapy with the child.

The Phoenix Theory identifies resources as one of the factors

that can add grit or grease, influencing how the parent gears

operate (15). Resources as described by the Phoenix Theory,

include information and organizational supports, amongst other

resource groupings (15). Co-designed solutions geared toward

developing video tutorials and text-based resources about

telerehabilitation services align closely with the Phoenix Theory’s

informational resources, which are factors that can influence

engagement and experience with services. Examples of resources

related to organizational supports are the possible adaptations and

flexibility of service options (15). Our findings indicate the need

for clinicians to consistently communicate service options available

to families and a desire from caregivers to have a choice in their

preferred service model. In a 2023 realist evaluation of telehealth

in children with neurodisabilities, the importance of offering

caregivers the choice to participate in telerehabilitation as part of a

hybrid model (i.e., option for in person appointments,

telerehabilitation appointments or both) was critical to their

acceptance of telerehabilitation as a meaning option for service (40).

Communication and expectations were closely linked concepts

in our findings and are represented individually as factors

influencing the parent gears in the Phoenix Theory (15). Many

of the co-designed solutions from our project aimed to establish

consistency in the content and quality of the communication

between the organization and families, with the hopes of aligning

expectations for telerehabilitation service. The co-designed

solutions targeted process change and resource development to

achieve improvements in communication. The Phoenix Theory
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describes higher levels of parent engagement in services when

there is alignment between what they expected the service to be

like and what they received (15). Expectations are closely

connected to the knowledge parent gear in the Phoenix Theory

(15). In our findings, parents expressed not knowing what to

expect with regards to telerehabilitation services, sharing that this

knowledge was not adequate or consistently communicated and

experiences with one clinician could be very different from

service with a different clinician. Literature on caregiver

expectations of therapy shows that caregivers enter into

therapeutic interactions with expectations for their child, the

clinician, the service organization and themselves (41). An

ethnographic study exploring engagement in outpatient pediatric

rehabilitation reported that engagement in therapy increases

when expectations for therapy are aligned between caregiver and

clinician, specifically when there are clear expectations about

roles within the sessions (17).

Communication has been identified as one of the most important

factors influencing parent engagement (15) and according to our

findings is highly influential to the telerehabilitation experience.

Collaborative, two-way communication, where caregivers feel

listened to and feel their input is valued has been identified as

critical to engagement in pediatric telerehabilitation services (10, 21,

40). With the recognition that it will take more of the clinicians’

time, the use of multimodal communication approaches within and

outside of telerehabilitation appointments has been identified as

instrumental in facilitating engagement and connection (21). The

need for using a multimodal approach to communication (e.g.,

using a combination of email and phone communication according

to preference), tailored to each families’ context is recognized in our

findings and the co-designed solutions.

A limitation of this work is that the sample can only be described

from a relatively small set of demographic questions focused on

maximizing the diversity of the sample according to the

KidsAbility context (e.g., KidsAbility site, clinical discipline, age of

child receiving service, access to reliable internet connection).

Additional demographic information such as income level or

parent education level, was not collected and therefore potentially

limits the transferability to other contexts. A strength of this work

is that it included a broad range of perspectives including

caregivers, clinicians, KidsAbility management and interdisciplinary

researchers in all phases of the project. Due to time and resource

constraint, there was not opportunity to review the co-designed

solutions with participants who took part in the co-design groups,

however they were validated with the steering committee members,

some of which have lived and living experience with

telerehabilitation services. We acknowledge that although the

project is grounded in the field of pediatric rehabilitation, the child

and youth voice is not represented in our work and should be

incorporated into future research in this area. A possible avenue

for gaining insight into youth experience with telerehabilitation is

engaging with the established KidsAbility Youth Advisory Council

for future projects. Although the project was completed with a

single site potentially limiting the transferability of the findings, this

allowed for a rich understanding of the study context and the

development of solutions relevant to KidsAbility.
frontiersin.org

https://doi.org/10.3389/fresc.2023.1293833
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/


Reitzel et al. 10.3389/fresc.2023.1293833
To date, our project has developed co-designed solutions

aiming to enhance experiences with pediatric telerehabilitation.

The relevance and validity of these solutions to practice has been

explored through examining their relationships to theory and

current evidence. Next steps of this project are to work alongside

KidsAbility to implement and evaluate the impact of these

solutions on organizational practices and user experience with

telerehabilitation services in this setting. Evidence-based

knowledge products developed to support pediatric

telerehabilitation appointments, such as the Telerehabilitation

Hub for Children with Disabilities and their Families (42) will be

explored to operationalize the solutions developed from our co-

design work in the KidsAbility context. Additionally, our team

has plans for disseminating information about the co-designed

solutions across an established pan-Canadian network of research

and clinical pediatric rehabilitation organizations.
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