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Background: Cerebral palsy (CP) is the most common childhood physical
disability. Early and evidence-based rehabilitation is essential for improving
functional outcomes in children with CP. However, rehabilitation professionals
face barriers to adopting evidence-based practices (EBP)s. The objective of
this project is to develop a knowledge translation (KT) strategy to support
CP-EBP among pediatric rehabilitation professionals.

Methods: We follow an integrated KT approach by collaborating with clinician-
and patient-partners. Partners engaged in co-design through team meetings
and content review via email. The KT strategy comprises two components:
(1) An electronic (e)-KT toolkit was created from summarized evidence
extracted from randomized clinical trials on early rehabilitation for children
with CP, and (2) a multifaceted online KT training program developed with
guidance from a scoping review exploring effective KT strategies.

Results: The e-KT toolkit summarizes twenty-two early interventions for children
with or at risk for CP aged 0-5 years. Each module features an introduction,
resources, parent/family section, and clinician information, including outcomes,
intervention effectiveness, and evidence level. The KT training program includes
three 10-15 min video-based training modules, text summaries, quizzes, and
case studies. Site champions, identified as qualified rehabilitation professionals,
were onboarded to support the site implementation of the training program.
A champion-training booklet and 1-hour session were designed to equip them
with the necessary knowledge/resources.

Abbreviations

KT, knowledge translation; CP, cerebral palsy; EBP, evidence-based practice; EDIT-CP, early detection and
intervention toolkit for cerebral palsy; KTA, knowledge-to-action; GMFCS, gross motor function
classification system; iKT, integrated knowledge translation.
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Conclusion: The tailored, multifaceted, and co-designed KT strategy aims to be
implemented in pediatric rehabilitation sites to support professional's uptake of
CP-EBPs. Lessons learned from its development, including the co-development

process and multifaceted nature, hold potential for

in rehabilitation.
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cerebral palsy, evidence-based practice, knowledge translation,

interventions

1 Introduction

Cerebral palsy (CP) is the most common childhood physical
disability with lifelong health impacts for the child and family
(1, 2). The clinical signs of CP progressively emerge in infancy as
motor development occurs (2). In the first years of life for a child
with CP, aberrant neural circuitry develops in brain regions due to
the disuse of affected limbs (3). This can ultimately compromise
motor learning and performance. Extensive animal and human
research demonstrates that when provided early in life, intensive
interventions can significantly improve motor and cognitive
outcomes for children with CP (3-6). Furthermore, enhancing the
health and functioning of children with CP through timely and
evidence-based rehabilitation intervention can effectively optimize
healthcare costs (7). Rehabilitation
professionals (i.e., physiotherapists, speech-language pathologists,

societal and individual
and occupational therapists) often intend to offer evidence-based
practices (EBP)s for children with CP. However, clinical settings
often pose numerous barriers that impact the ability to stay up to
date with EBPs, resulting in outdated and possibly ineffective
rehabilitation interventions implemented instead. Additionally, this
may result in delays in the implementation of EBPs, missing a
critical period of brain plasticity.

Knowledge translation (KT), as the Canadian Institutes of Health
Research outlines, constitutes a dynamic and iterative process
encompassing synthesis, dissemination, exchange, and the ethically
sound application of knowledge (8). The primary goal of KT is to
improve the effectiveness of health services and products by
“translating knowledge” to interested parties (8). Effective KT
strategies are pivotal in actualizing research findings into practical
applications (9). Previous research has pinpointed effective KT
initiatives for rehabilitation professionals, such as workshops, EBP
leaders (i.e., knowledge brokers, champions) and online tools, that
have supported the wuptake of early and evidence-based
interventions for children with CP (10, 11).

Numerous studies recognize that effective KT strategies should
be adapted to the specific context and meticulously planned after
comprehensively assessing barriers and facilitators (12, 13).
However, Imms et al. have underscored the challenges in
tailoring a KT strategy for CP rehabilitation at the organizational
level due to barriers in organizational activities, such as the
absence of leaders in EBPs and access to resources. Thus, open-
access, online KT tools, as a component of a KT strategy, may
support the uptake of EBPs by engaging a broader population of
rehabilitation professionals and can then be adapted to specific
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broader applications

rehabilitation, early

clinical contexts (10). For instance, in a single-masked clustered
randomized clinical trial (RCT) within a specific organization
(14), a multifaceted tailored KT strategy utilizing knowledge
brokers, an online evidence library, and workshops significantly
improved rehabilitation professionals’ EBP for children with CP.
However, the transferability of multifaceted KT strategies to
different organizations often remains to be discovered due to
organizational barriers and differences (15). Given the provincial
structure of the Canadian healthcare system, KT initiatives
should aim to be implemented across the different provincial
health jurisdictions to maximize impact and health outcomes.

There is a growing demand for effective KT initiatives in Canada
to bridge the gap between research and clinical practice and optimize
early and evidence-based rehabilitation interventions for children
with CP. To that effect, we aimed to co-design and launch a
multifaceted KT strategy, including an (1) electronic(e)-KT toolkit
and (2) KT training program. This brief report aims to describe
our co-design journey.

2 Methods
2.1 Theoretical approach

The development of the strategy is grounded in an integrated
KT approach (iKT) (16), a robust method where knowledge-
users are partners in the entire KT process (17, 18). The
(KTA) framework (19)
structured process for moving through the KT process and was

Knowledge to Action provides a
used to develop the multifaceted KT strategy. It includes a seven-
step action cycle: (1) Identify the problem; determine the gap;
identify, review, and select knowledge; (2) Adapt to local context;
(3) Assess barriers/facilitators to knowledge use; (4) Select, tailor,
(5) Monitor knowledge use; (6)
Evaluate outcomes; and (7) Sustain knowledge use (19). As

implement interventions;

presented in Figure 1, to develop the e-KT toolkit and training

program, we followed Step (1) Identify the problem; determine the

gap; identify, review, and select knowledge; and Step (2) Adapt to

local context (19).

2.2 Knowledge-user participation
Collaborations with five partners were established in our

co-design process. Two were clinical experts: one occupational
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FIGURE 1
Knowledge-to-Action framework: step 1 and step 2. KT, knowledge translation; CP, cerebral palsy. Figure adapted from (19), licensed under CC-BY-SA.

therapist with 11 years of experience in pediatric rehabilitation and
one physical therapist with 13 years of clinical experience in
pediatric rehabilitation. Two were patient partners: one mother
of a 10-year-old boy with CP and one young adult with CP. One
individual held the dual role of clinician- and patient-partner:
occupational therapist with 5 years of clinical experience and a
mother of a young child with developmental challenges

undergoing diagnosis.

2.3 Study design and procedures

The report discusses the development of the e-KT toolkit, Early
Intervention and Detection Toolkit for Cerebral Palsy (EDIT-CP).
The complete e-KT toolkit will be hosted on (https://www.
childhooddisability.ca/edit-cp-toolkit/). The material available on
the public site is subject to change based on this study and
subsequent ones. This report focuses specifically on the EDIT-CP:
Early Intervention e-KT toolkit. The EDIT-CP: Early Detection
section for primary care physicians and families (https://www.
childhooddisability.ca/early-detection-of-cp/) is described elsewhere
(20). Secondarily, this paper focuses on the development of the
EDIT-CP: Early Intervention KT training program. As shown in
Figure 2, we present the KT strategy design in two parts: (1) e-KT
toolkit and (2) KT training program.

2.3.1 EDIT-CP: early intervention e-KT toolkit

The co-development of the e-KT toolkit includes Step 1) Identify
problem; determine the gap; identify, review, select knowledge of the
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KTA framework. The
rehabilitation  professionals

toolkit includes a subsection for

(occupational  therapists, physical
therapists, and speech-language pathologists) and a separate
subsection for caregivers and families.

The e-KT toolkit prototype was inspired by StrokEngine
(www.strokengine.ca), an e-KT toolkit that provides evidence-
based information about stroke rehabilitation and has been
shown to be highly usable and navigable from rehabilitation
professionals’ perspectives (21). Additionally, patients/families
reported being satisfied overall with the patient/family modules
of StrokEngine and conveyed that the platform is a valuable
resource (22). The senior author (TO) has developed over fifteen
StrokEngine learning modules, including sections for rehabilitation
professionals and for patients/families. The author applied this
experience when designing the KT module prototypes for the
e-KT toolkit.

The process was initiated with a rapid literature review of
existing evidence-based CP rehabilitation approaches. RCTs
published between 2010 and 2020, the
developments in the field on rehabilitation interventions for

reflecting latest

young children (average less than seven) with or at risk for CP,
this the
in published systematic reviews were examined to extract

were included in process. Moreover, references
additional citations.

In Step 2) Adapt to local context, one clinical expert and one
patient/clinician partner were trained in using the PEDro scale (23)
for quality ratings to generate the level of evidence for every
intervention included in the module. In addition, they extracted

data in pre-developed extraction forms and drafted standardized
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studies’ summaries and conclusions. Based on the extracted data, one
module per intervention was constructed (e.g., constraint-induced
movement therapy). For the caregivers/family section, a prototype
was first designed collaboratively by one parent/clinician partner
and author (TO) for one intervention module (ie., constraint-
induced movement therapy) following a question-and-answer
format, previously shown to be useful and understandable in the
context of a KT toolkit in rehabilitation (22). This draft was sent
to a second patient-partner (young adult with CP), and their
feedback was requested on the content’s completeness,
appropriateness, and understandability. They were offered the
option to provide comments/make edits directly on the created
prototype using the Track Changes option in Microsoft Word. A

period of two weeks was allotted to provide feedback.

2.3.2 EDIT-CP: early intervention KT training
program for rehabilitation professionals

In Step 1) Identify problem; determine the gap; identify, review,
select knowledge, a scoping review was conducted by research team
members (JH, AM and TO) exploring what KT strategies are used
to promote evidence-based rehabilitation for children with CP and
the impact of these strategies in promoting best practices (11). The
Arksey & O’Malley framework (24), later expanded on by Levac
et al. (25), was used to guide the review in six stages. The last
stage included a consultation exercise where the summarized
results were presented to rehabilitation professionals and
researchers in this field for discussion and interpretation (25).

In Step 2) Adapt to local context, collaborative development
activities with clinicians and patient-partners, including multiple
review phases and online meetings, facilitated co-development.
We developed a multifaceted KT training program using the
e-KT toolkit to support rehabilitation therapists across Canada.
The program includes a short online training course, weekly
newsletters to prompt EBP, and support from EBP leaders. All
course materials were translated from English to French and
reviewed for accuracy by a qualified bilingual individual
independent from the study.
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The online training course includes tutorial videos, quizzes, and
a text summary. The training course was designed and hosted on
Thinkific, a user-friendly and accessible course design platform
(https://www.thinkific.com) (Figure 3). To create the videos, we
used Animaker, a video and graphic design software (https://www.
animaker.com). The training course content, including the videos,
quizzes, and text summary, was first verified through direct
feedback of content over email by researchers (n=3) and
clinician-partners (n=2) to ensure suitability and acceptability. To
access the course, interested parties must register via the platform’s
link,
thinkific.com). The registration process involves completing a form

registration available at (https://earlyinterventionsforcp.
with basic information such as name and email address. Once
registered, participants will receive instructions on how to access
the training program materials. Please note that the availability of
the course may change due to changes to funding and the learning
module subscription. For questions and concerns regarding access
to the training program or access to the French version, please
email the corresponding author.

Based on our recent scoping review, reminders were shown to
facilitate rehabilitation professionals’ EBP uptake (11). Therefore,
we designed a weekly newsletter to remind participating
rehabilitation professionals about EBPs for children with CP and
prompt them to use the e-KT toolkit to facilitate.

Moreover, to act as an EBP leader, we recruited a designated
site champion for every site participating in the program. We
recommend each site identify one champion, a qualified and
accountable pediatric rehabilitation professional readily available to
support local rehabilitation professionals’ practical application of
the e-KT toolkit and address any queries or concerns that may arise.

3 Results
3.1 EDIT-CP: early intervention e-KT toolkit

The e-KT toolkit is hosted on the Childhood Disability LINK
website, a platform that provides up-to-date, reliable information
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COMPLETE & CONTINUE -
TEACH ONLINE WITH THINKIFIC
FIGURE 3

EDIT-CP online training course home page. EDIT-CP, early detection and intervention toolkit for cerebral palsy.

about different types of childhood disabilities (https://www.
childhooddisability.ca/edit-cp/). (n=22)
interventions were identified across forty-one (n=41) RCTs, and
(n=19)
(Supplementary Appendix 1). Children with different severities of

Twenty-two early

nineteen learning  modules  were  developed

CP are presented in the modules, with interventions targeting
children with Gross Motor Function Classification System
(GMFCS) Level I-III in 59% of the
(Supplementary Appendix 2). Similarly, different types of CP are

studied outcomes

addressed in the early interventions, including spastic (in 20% of
studied outcomes), ataxic (15%), dyskinetic (15%), mixed (10%),
at risk for CP (14%) and diagnosed CP but type not specified
(26%) (Supplementary Appendix 2). In total, one hundred-and-
eight (n=108) summaries were developed across the modules
and included evidence on seventy (n=70) different outcomes,
with gross motor function, occupational performance, global
development, dysphagia/feeding, and bimanual performance as
the most common intervention targets (Supplementary Appendix 3).
Regarding the quality of the included RCTs, 57.1% were high
quality. Supplementary Appendix 4 presents the level and quality of
evidence and common comparison interventions.

3.2 EDIT-CP: early intervention KT training
program

The KT training program included an online course, site
champions and a weekly newsletter (summarized in Table 1).
The online course included three modules with approximately
10-15 minute (min) each of video content, followed by a short
text summary of the video and a 5-question quiz. The course
was estimated to be completed in 1 hour and 30 min. Informed
by the scoping review findings, the course design followed a
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(11).

Additionally, in accordance with a key finding from the scoping

multifaceted, convenient, and integrated approach
review, we included parent and clinician perspectives and input
throughout the design and implementation of the training
modules (11). Clinician-partners (n =2) piloted the online course
and felt the content was useful for practice. Specifically, feedback
was given about Module 3.1, Case 2, and changes were made
accordingly. One clinician-partner completed the course over a
‘lunch hour,” suggesting it was easy and quick to complete.

Module 1 of the online course includes three sub-sections.
Section 1.1 contains a 5 min video presenting a brief overview of
the online course and the purpose of the e-KT toolkit. The section
consists of background knowledge and emphasizes the importance
of early interventions for young children with CP. The section
ends with a 1-minute testimonial video from one parent partner
and one rehabilitation therapist partner. As highlighted by our
scoping review, including testimonials about the importance of
evidence-based interventions for CP could incentivize rehabilitation
professionals to complete the short course and use EBP (11).
Furthermore, Section 1.2 further details the e-KT toolkit, with a
second 5min video about the design of the toolkit and an
overview of the e-KT toolkit content. Section 1.3 includes a 5 min
video explaining quality appraisal methods and evidence rating.
This section explores how evidence was integrated and appraised
to support rehabilitation professionals’ decision-making and
confidence in selecting appropriate evidence-based interventions
from the toolkit. After each sub-section, there is a short text
summary, and at the end of the module, a fixed quiz related to the
direct recall of the content to ensure completion.

Module 2, Section 2.1 of the course presents a clinical case study
of a child with CP. A 10 min video walks through the case and how
therapists (physiotherapists, occupational therapists, and speech-

language pathologists) would use the e-KT toolkit to support the

frontiersin.org


https://www.childhooddisability.ca/edit-cp/
https://www.childhooddisability.ca/edit-cp/
https://doi.org/10.3389/fresc.2024.1413240
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Hanson et al.

TABLE 1 EDIT-CP KT training program.

Module 1 ' Introduction to the toolkit

10.3389/fresc.2024.1413240

o Section 1.1: Introduction—5 min video
O Overview of the online course and e-KT toolkit purpose.
O Background on early interventions for young children with CP.
O Importance of evidence-based interventions highlighted.

O Testimonial video from a parent partner and a rehabilitation therapist partner.

o Section 1.2: Toolkit overview—5 min video

O Detailing the e-KT toolkit design and content: including the introduction, resources, parent/family section and clinician information.

o Section 1.3: Quality/evidence rating—>5 min video

O Overview of methods of quality appraisal methods and evidence rating.
O What ratings mean to support decision-making by rehabilitation professionals.

o Text summary
O Short summary of video content after each section.

« Quizl
O 5 multiple choice questions.

O Fixed questions related to the direct recall of the video content to ensure completion.

Module 2 | Case study 1

o Section 2.1: Case study 1—10 min video
O 2-year-old boy with spastic unilateral CP, GMFCS Level IIL

O Overviews how therapists would use the e-KT toolkit for evidence-based intervention planning.
O Interventions using e-KT toolkit for physiotherapists, speech-language pathologist and occupational therapists.

o Text summary
O Short summary of video content after each section.

o Quiz 2
O 4 multiple choice questions.

O Fixed questions related to the direct recall of the video content to ensure completion.

Module 3 | Case study 2 and conclusion

o Section 3.1: Case study 2— 8 min video
O 4-year-old girl with bilateral dyskinetic CP, GMFCS Level II.

O Overviews how therapists would use the e-KT toolkit for evidence-based intervention planning.
O Interventions using e-KT toolkit for physiotherapists, speech-language pathologist and occupational therapists.

o Section 3.2: Summary and conclusion—4 min video

O Overview of the course, learning goals, and future directions for using the e-KT toolkit.

o Text summary
O Short summary of video content after each section.

¢ Quiz 3
O 5 multiple choice questions.

Newsletter

O Fixed questions related to the direct recall of the video content to ensure completion.

Online training

o Development of a weekly newsletter template to encourage continued use of the e-KT toolkit and completion of the training course via email.
o Newsletter highlights new interventions added to the e-KT toolkit to keep rehabilitation professionals up to date.

o 1h remote training sessions held with each champion by a research team member to summarize the training booklet and address questions or concerns.

Training booklet

« Contents include:

« Developed to describe the e-KT toolkit contents, KT training program and being a site champion.

O Introduction, Research Project Purpose, Research Project Methods, Role as Champion and Being a Champion.

KT, knowledge translation; CP, cerebral palsy; GMFCS, gross motor function classification system; EDIT-CP, early detection and intervention toolkit for cerebral palsy; min,

minute; h, hour.

development of an evidence-based intervention plan. The case was
reviewed and verified by clinician-partners (one physical therapist
and one occupational therapist) to ensure appropriateness and
accuracy. A short text summary follows the video and a second quiz.

Module 3 of the course includes two sections. Section 3.1
presents a second clinical case study of a child with CP. This is a
more complex case of a patient with a different CP type, severity
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and rehabilitation goals. An 8 min video discusses the case and
how therapists would use the e-KT toolkit to support the
development of an intervention plan. The case was reviewed and
verified by clinician partners (one physical therapist and one
occupational therapist) to ensure appropriateness and accuracy.
A 4 min video in Section 3.2 provides an overview of the course,
summarizing learning goals and future directions for using the
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e-KT toolkit in practice. A short text summary followed each
section, followed by a final quiz.

A weekly newsletter template was developed to encourage
participating rehabilitation professionals to continue using the
e-KT toolkit to be sent via email. Furthermore, new interventions
added to the e-KT toolkit are highlighted in the newsletter,
keeping participants up-to-date and intrigued.

The findings of our scoping review supported the inclusion of
site champions as EBP leaders in the KT training program to
support rehabilitation therapists in using the e-KT toolkit in
practice at their site (11). To train clinical champions, we created
a training booklet describing the e-KT toolkit’s contents (toolkit
homepage, intervention homepage, and specific interventions).
Additionally, the booklet included a summary of the multifaceted
KT training program and its purpose. Information about each
module was summarized. Furthermore, champions were asked to
complete the KT training course. The training booklet articulates
the role of the champion and the resources they would need to
be a champion at their clinical site. A research team member
(JH) met with each champion online for a 1h training session,
summarizing the training booklet and the e-KT toolkit and
answering any questions the champions had.

4 Discussion

This report presents the development of a multifaceted KT
strategy aimed at bridging the gap between research and clinical
practice in early rehabilitation for children with CP. The co-
creation of the KT
professionals

strategy, rehabilitation

and parent

together with
patient reflects a

comprehensive approach grounded in an iKT framework (16).

partners,

Moreover, engaging in a scoping review and consultation process
yielded valuable insights into existing KT efforts in pediatric CP
rehabilitation, informing a tailored and multifaceted strategy. The
design of this KT strategy aimed to emphasize the importance of
ensuring usability and relevancy for rehabilitation professionals
and caregivers. Furthermore, it is recognized that it may not be
as effective for researchers to take the lead in disseminating
knowledge in a clinical setting, and it is important to work
together with healthcare organizations and have an EBP leader
support the KT process. Overall, we aimed to reduce barriers in
our KT strategy by engaging in co-development with knowledge
users, highlighting usability and feasibility in the design and
encouraging the role of EBP site leaders.

The active involvement of key knowledge users, including
clinician experts and patient partners, in our co-design process
was foundational to developing the KT strategy. Following the
iKT process allows for a more significant impact, often resulting
in an end-product utilized by a greater audience and influencing
the policy environment (26, 27). Involving knowledge-users in
the KT development process ensures that the products developed
reflect the unique perspectives, needs, and experiences of those
living with CP and/or their caregivers (28). Additionally,
including clinician-partner perspectives integrates real-world
insights and practical considerations that may be overlooked,
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which was also essential for creating case study examples
(29, 30). By engaging with those directly involved in the care and
rehabilitation of children with CP, we expect to enhance the
potential for successful implementation, ensuring the toolkit is
not only evidence-based but also user-friendly, accessible, and
feasible within the local context. Research has shown that
customizing KT to a particular organization may improve
clinicians’ acceptance and adherence (31, 32). Furthermore,
working with knowledge users from the project’s inception may
lead to meaningful relationships and a sense of empowerment
that can facilitate the research process (33). The iKT strategy
integrates valuable perspectives and knowledge from parent and
clinician partners by building respectful and honest relationships.

Following the KTA framework, Step 1) Identify the problem;
determine the gap; identify review, we conducted a scoping review
(11) prior to the final development of the KT training program.
The scoping review explored current KT strategies for evidence-
based pediatric rehabilitation for CP, aiming to identify the most
effective approaches. This review also gave us insights into the
barriers and facilitators faced by previous KT strategies (11).
Further,
quality of our review and provided valuable perspectives and

the stakeholder consultation exercise added to the

interpretations of the findings (25). The results revealed that
adopting a tailored and multifaceted strategy and including an
EBP leader or champion can enhance the implementation of KT
(11). Conversely, the findings showed that a lack of protected
time and funding was a common barrier to implementation
efforts (11, 34). Therefore, convenience and accessibility are
essential in KT strategies to promote uptake. The results
emphasized that the successful implementation of a KT strategy
was intricate and necessitated a comprehensive understanding of
local barriers and contextual implementation (11). Overall, the
review informed the development of the KT training program,
ensuring it is relevant and follows best practices for KT
interventions and tools. Previous research has shown that a
scoping review is an effective way to understand the researcher’s
KT needs and ensure that stakeholder needs are identified in
supporting best practices (35).

With insight from the scoping review and through the
adoption of an iKT approach, we focused on the user-
friendliness and relevancy of the KT strategy. Jargon is often a
significant barrier to accessing and applying research evidence
into practice, as it can be challenging for many non-academic
readers to appraise scientific text and terminology (36). When
developing the KT strategy, research evidence was summarized
by the research team using lay language and reviewed by parents
and clinician-partners to ensure understandability. It is shown
that incorporating the end-user’s personal preferences and needs
in the KT strategy’s design is beneficial for acceptance and
uptake (37). Thus, in the e-KT toolkit, a section for families
presents frequently asked questions and concerns that are more
pertinent to families and may not be answered within the
content meant for rehabilitation professionals. Additionally, as
lack of time is a commonly identified barrier for EBPs (38), we
aimed to create a convenient strategy with short videos and
summarized research. Furthermore, including clinical case studies
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in the KT training program added a practical dimension, using
clinical reasoning and illustrating the application of EDIT-CP
interventions in context-based scenarios (39). Evidence suggests
that designing effective and interactive content (i.e., quizzes, one-
on-one support) to promote learner interaction is essential in
maintaining their motivation for online learning (40). Thus, a
straightforward, practical, and self-directed learning strategy
targeted to meet the needs of rehabilitation professionals and
families can contribute to maintaining participants’ adherence to
the KT intervention.

By including site champions as EBP leaders in the KT training
program, we aim to support the adoption of EBPs by participating
rehabilitation professionals. The strategic inclusion of an EBP
leader is meant to actively facilitate the adoption of EBPs by
rehabilitation professionals in clinical settings (41). Additionally,
EBP leaders can offer a tailored approach to KT strategies (i.e.,
applying the information to the local context), promoting
ongoing feedback within programs and identifying areas
requiring support (11). It is found that by including site
champions to lead the KT strategy within their healthcare
context, the motivation for rehabilitation professionals to
participate in the KT strategy will likely gain further traction.
Further, rehabilitation professionals may learn about tools at
their site for mastering the EBP or approach, such as learning
strategies or training that may help to administer the treatment
approach to their patients. The correlation between sustained
EBPs and effective leadership (41) suggests that KT strategies
with EBP leadership are more likely to have a long-term impact
that is pivotal in catalyzing change (42). To effect this change,
EBP leaders must navigate contextually sensitive environments
and negotiate timely and feasible responses to diverse knowledge
user needs (42).

5 Limitations

Through developing the KT strategy, we aim to reduce
challenges associated with the uptake of early and evidence-based
interventions for children with CP. By engaging in a
comprehensive iKT, incorporating the perspectives of clinician-
and parent-partners, and leveraging the findings from a thorough
scoping review, we have crafted a strategy to address the
identified barriers. We recognize the level of engagement and
satisfaction of knowledge users’ was not measured as a part of
iKT. Hence, the absence of reliable and identifiable evaluation
procedures for iKT can complicate the assessment of its
influence on the research process or long-term results (43).
Further, we recognize challenges regarding the sustainability of
the toolkit and long-term funding, underscoring the complexity
of implementing KT initiatives. Additionally, given that our
strategy is aimed to be open access and designed to achieve
scalability, there may be questions about the quality of the
learning experience as smaller-scaled individualized learning
strategies may be more effective (44). To mitigate these
challenges,

attention must be given to a comprehensive

sustainability and dissemination plan to implement our KT
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strategy across health systems in Canada effectively. Future
research efforts are needed to evaluate the iKT process and
feasibility of the e-KT toolkit and training program to promote
successful implementation at a larger scale. As we move forward,
sustaining and funding KT initiatives emerges as a critical area
requiring innovative solutions and continued advocacy for
widescale dissemination.

6 Conclusion

We recommend the inclusion of the EDIT-CP: Early
Intervention e-KT toolkit on healthcare organization websites,
providing accessible resources for rehabilitation professionals and
caregivers. Further, the EDIT-CP: Early Intervention KT training
should be
curriculums, supporting knowledge about the importance of early
EBPs for children with CP. In line with the next step of the KTA
framework, Step 3) Assess barriers to knowledge use; a pre-post

program a part of professional development

study is underway to evaluate the effectiveness, feasibility, and
acceptability of the KT strategy in promoting EBP to support
The
modifications to the strategy; Step 4) Select, tailor, and implement

long-term  implementation. findings will inform
interventions. Future directions of the project include Step
5) Monitor knowledge and Step 6) Evaluate outcomes, where
strategic monitoring of knowledge utilization will be conducted,
and evaluations will be carried out in collaboration with
knowledge users. Lastly, Step 7) Sustain knowledge use is a
continuous process where the research team updates the e-KT
toolkit with emerging evidence.

By embracing a collaborative and evidence-driven approach
grounded in iKT principles, this initiative endeavours to foster
meaningful advancements in pediatric rehabilitation for children
with CP. As we lay the foundation of a promising KT initiative,
the lessons learned and the successes achieved offer a guide for
rehabilitation  professionals, researchers, and policymakers,
ultimately supporting health outcomes for children living with

CP and reducing the burden on the healthcare system.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Author contributions
Data Formal
Methodology, Validation, Writing — original draft, Writing — review
& editing. AM: Supervision, Validation, Writing - original draft,
Writing - review & editing. FP: Conceptualization, Data curation,
Writing - review & editing. LD: Conceptualization, Writing -

JH: Conceptualization, curation, Analysis,

review & editing. KS: Data curation, Writing — review & editing.
ND-O: Writing - review & editing, Data curation. ES: Methodology,
Validation, Writing - review & editing. GI: Validation, Writing -

frontiersin.org


https://doi.org/10.3389/fresc.2024.1413240
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Hanson et al.

review & editing. TO: Conceptualization, Data curation, Formal
Analysis, Methodology, Writing — original draft, Writing — review &
editing, Supervision, Validation.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article.

This project is funded by the Canadian Institute for Health
Research (CIHR) CGS-M Award (JH) and the Kids Brain Health
Network (KBHN) Implementation Readiness Fund (TO, AM).

Acknowledgments

We wish to acknowledge Clarice Ribeiro Soares Araujo and
Fadi Al Zoubi, who participated in the scoping review
consultation exercise of this project and added great value to the
project. Lastly, we would like to acknowledge Naomi Zuckerman
and Akash Sasitharan, who supported the French translation of
the KT training program content.

References

1. Oskoui M, Coutinho F, Dykeman J, Jetté N, Pringsheim T. An update on the
prevalence of cerebral palsy: a systematic review and meta-analysis. Dev Med Child
Neurol. (2013) 55(6):509-19. doi: 10.1111/dmcn.12080

2. Rosenbaum P. A report: the definition and classification of cerebral palsy April
2006. Dev Med Child Neurol Suppl. (2006) 109:8-14. doi: 10.1111/j.1469-8749.2007.
tb12610.x

3. Sadowska M, Sarecka-Hujar B, Kopyta I. Cerebral palsy: current opinions on
definition, epidemiology, risk factors, classification and treatment options.
Neuropsychiatr Dis Treat. (2020) 16:1505-18. doi: 10.2147/NDT.S235165

4. Vanderveen JA, Bassler D, Robertson CM, Kirpalani H. Early interventions
involving parents to improve neurodevelopmental outcomes of premature infants: a
meta-analysis. J Perinatol. (2009) 29(5):343-51. doi: 10.1038/jp.2008.229

5. Damiano DL, Longo E, Carolina de Campos A, Forssberg H, Rauch A. Systematic
review of clinical guidelines related to care of individuals with cerebral palsy as part of
the world health organization efforts to develop a global package of interventions for
rehabilitation. Arch Phys Med Rehabil. (2021) 102(9):1764-74. doi: 10.1016/j.apmr.
2020.11.015

6. Blauw-Hospers CH, Hadders-Algra M. A systematic review of the effects of early
intervention on motor development. Dev Med Child Neurol. (2005) 47(6):421-32.
doi: 10.1111/j.1469-8749.2005.tb01165.x

7. Tonmukayakul U, Shih STF, Bourke-Taylor H, Imms C, Reddihough D, Cox L,
et al. Systematic review of the economic impact of cerebral palsy. Res Dev Disabil.
(2018) 80:93-101. doi: 10.1016/j.ridd.2018.06.012

8. Canadian Institutes of Health Research. CIHR about us -Knowledge Translation
(2016). Available online at: https://cihr-irsc.gc.ca/e/29418.html (accessed January 20,
2023)

9. Straus S, Haynes RB. Managing evidence-based knowledge: the need for
reliable, relevant and readable resources. Cmaj. (2009) 180(9):942-5. doi: 10.
1503/cmaj.081697

10. Imms C, Kerr C, Bowe SJ, Karlsson P, Novak I, Shields N, et al. Efficacy of a
knowledge translation approach in changing allied health practitioner use of
evidence-based practices with children with cerebral palsy: a before and after
longitudinal study. Disabil Rehabil. (2021) 43(25):3592-605. doi: 10.1080/09638288.
2020.1727576

11. Hanson J, Sasitharan A, Ogourtsova T, Majnemer A. Knowledge translation
strategies used to promote evidence- based rehabilitation for children with cerebral
palsy: a scoping review. Disabil Rehabil. (2024):1-13. doi: 10.1080/09638288.2024.2360661

12. Grimshaw JM, Eccles MP, Lavis JN, Hill S], Squires JE. Knowledge translation of
research findings. Implement Sci. (2012) 7(1):1-17. doi: 10.1186/1748-5908-7-50

Frontiers in Rehabilitation Sciences

10.3389/fresc.2024.1413240

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fresc.2024.
1413240/full#supplementary-material

13. Davies H, Powell A, Rushmer R. Healthcare professionals’ views on clinician
engagement in quality improvement. Lit Rev. (2007) 4(0).

14. Campbell L, Novak I, McIntyre S, Lord S. A KT intervention including the
evidence alert system to improve clinician’s evidence-based practice behavior-a
cluster randomized controlled trial. Implement Sci. (2013) 8:132. doi: 10.1186/1748-
5908-8-132

15. LaRocca R, Yost J, Dobbins M, Ciliska D, Butt M. The effectiveness of knowledge
translation strategies used in public health: a systematic review. BMC Public Health.
(2012) 12:751. doi: 10.1186/1471-2458-12-751

16. Kothari A, Wathen CN. A critical second look at integrated knowledge
translation. Health Policy. (2013) 109(2):187-91. doi: 10.1016/j.healthpol.2012.11.004

17. Brett J, Staniszewska S, Mockford C, Herron-Marx S, Hughes J, Tysall C, et al. A
systematic review of the impact of patient and public involvement on service users,
researchers and communities. Patient. (2014) 7(4):387-95. doi: 10.1007/s40271-014-
0065-0

18. Mockford C, Staniszewska S, Griffiths F, Herron-Marx S. The impact of patient
and public involvement on UK NHS health care: a systematic review. Int ] Qual Health
Care. (2012) 24(1):28-38. doi: 10.1093/intqhc/mzr066

19. Graham ID, Logan J, Harrison MB, Straus SE, Tetroe ], Caswell W, et al. Lost in
knowledge translation: time for a map? J Contin Educ Health Prof. (2006) 26(1):13-24.
doi: 10.1002/chp.47

20. Boychuck Z, Andersen J, Bussiéres A, Fehlings D, Kirton A, Li P, et al. Use of
consensus methods to determine the early clinical signs of cerebral palsy. Paediatr
Child Health. (2020) 25(5):300-7. doi: 10.1093/pch/pxz061

21. Korner-Bitensky N, Roy MA, Teasell R, Kloda L, Storr C, Asseraf-Pasin L, et al.
Creation and pilot testing of StrokEngine: a stroke rehabilitation intervention website
for clinicians and families. ] Rehabil Med. (2008) 40(5):329-33. doi: 10.2340/
16501977-0177

22. Rochette A, Korner-Bitensky N, Tremblay V, Kloda L. Stroke rehabilitation
information for clients and families: assessing the quality of the StrokEngine-family
website. Disabil Rehabil. (2008) 30(19):1506-12. doi: 10.1080/09638280701615220

23. de Morton NA. The PEDro scale is a valid measure of the methodological
quality of clinical trials: a demographic study. Aust ] Physiother. (2009) 55
(2):129-33. doi: 10.1016/S0004-9514(09)70043-1

24. Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int
J Soc Res Methodol. (2005) 8(1):19-32. doi: 10.1080/1364557032000119616

25. Levac D, Colquhoun H, OBrien KK. Scoping studies: advancing the
methodology. Implement Sci. (2010) 5(1):69. doi: 10.1186/1748-5908-5-69

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fresc.2024.1413240/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fresc.2024.1413240/full#supplementary-material
https://doi.org/10.1111/dmcn.12080
https://doi.org/10.1111/j.1469-8749.2007.tb12610.x
https://doi.org/10.1111/j.1469-8749.2007.tb12610.x
https://doi.org/10.2147/NDT.S235165
https://doi.org/10.1038/jp.2008.229
https://doi.org/10.1016/j.apmr.2020.11.015
https://doi.org/10.1016/j.apmr.2020.11.015
https://doi.org/10.1111/j.1469-8749.2005.tb01165.x
https://doi.org/10.1016/j.ridd.2018.06.012
https://cihr-irsc.gc.ca/e/29418.html
https://doi.org/10.1503/cmaj.081697
https://doi.org/10.1503/cmaj.081697
https://doi.org/10.1080/09638288.2020.1727576
https://doi.org/10.1080/09638288.2020.1727576
https://doi.org/10.1080/09638288.2024.2360661
https://doi.org/10.1186/1748-5908-7-50
https://doi.org/10.1186/1748-5908-8-132
https://doi.org/10.1186/1748-5908-8-132
https://doi.org/10.1186/1471-2458-12-751
https://doi.org/10.1016/j.healthpol.2012.11.004
https://doi.org/10.1007/s40271-014-0065-0
https://doi.org/10.1007/s40271-014-0065-0
https://doi.org/10.1093/intqhc/mzr066
https://doi.org/10.1002/chp.47
https://doi.org/10.1093/pch/pxz061
https://doi.org/10.2340/16501977-0177
https://doi.org/10.2340/16501977-0177
https://doi.org/10.1080/09638280701615220
https://doi.org/10.1016/S0004-9514(09)70043-1
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1186/1748-5908-5-69
https://doi.org/10.3389/fresc.2024.1413240
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Hanson et al.

26. Gagliardi AR, Berta W, Kothari A, Boyko ], Urquhart R. Integrated knowledge
translation (IKT) in health care: a scoping review. Implement Sci. (2016) 11(1):38.
doi: 10.1186/s13012-016-0399-1

27. MclIsaac JD, Penney TL, Storey KE, Sigfridson L, Cunningham J, Kuhle S,
et al. Integrated knowledge translation in population health intervention
research: a case study of implementation and outcomes from a school-
based project. Health Res Policy Syst. (2018) 16(1):72. doi: 10.1186/s12961-018-
0351-8

28. Brett J, Staniszewska S, Mockford C, Herron-Marx S, Hughes J, Tysall C, et al.
Mapping the impact of patient and public involvement on health and social care
research: a systematic review. Health Expect. (2014) 17(5):637-50. doi: 10.1111/j.
1369-7625.2012.00795.x

29. Tang T, Lim ME, Mansfield E, McLachlan A, Quan SD. Clinician user
involvement in the real world: designing an electronic tool to improve
interprofessional communication and collaboration in a hospital setting. Int ] Med
Inf. (2018) 110:90-7. doi: 10.1016/j.jjmedinf.2017.11.011

30. Said CM, Ramage E, McDonald CE, Bicknell E, Hitch D, Fini NA, et al. Co-
designing resources for rehabilitation via telehealth for people with moderate to
severe disability post stroke. Physiotherapy. (2024) 123:109-17. doi: 10.1016/j.physio.
2024.02.006

31. Harrison MB, Légaré F, Graham ID, Fervers B. Adapting clinical practice
guidelines to local context and assessing barriers to their use. CMAJ. (2010) 182(2):
E78-84. doi: 10.1503/cmaj.081232

32. Estabrooks CA, Squires JE, Hutchinson AM, Scott S, Cummings GG, Kang SH,
et al. Assessment of varijation in the Alberta context tool: the contribution of unit level
contextual factors and specialty in Canadian pediatric acute care settings. BMC Health
Serv Res. (2011) 11:251. doi: 10.1186/1472-6963-11-251

33. Ogourtsova T, Gonzalez M, Zerbo A, Gavin F, Shikako-Thomas K, Weiss J,
et al. Lessons learned in measuring patient engagement in a Canada-wide
childhood disability network. Res Involv Engagem. (2024) 10:18. doi: 10.1186/
540900-024-00551-9

34. Pepin M-E, Astronomo R, Brown A, Fritz NE. Standardized screening of
cognitive and affective tendencies in persons with low back pain: a knowledge
translation project. Physiother Theory Pract. (2023):1-13. doi: 10.1080/09593985.
2023.2229902

Frontiers in Rehabilitation Sciences

10

10.3389/fresc.2024.1413240

35. Jones K, Armstrong R, Pettman T, Waters E. Knowledge translation for
researchers: developing training to support public health researchers KTE efforts.
J Public Health. (2015) 37(2):364-6. doi: 10.1093/pubmed/fdv076

36. Cramm H, Breimer J, Lee L, Burch J, Ashford V, Schaub M. Best practices for
writing effective lay summaries. ] Mil Veteran Fam Health. (2017) 3(1):7-20.
doi: 10.3138/jmvth.3.1.004

37. Frisch N, Atherton P, Doyle-Waters MM, MacLeod MLP, Mallidou A, Sheane V,
et al. Patient-oriented research competencies in health (PORCH) for researchers,
patients, healthcare providers, and decision-makers: results of a scoping review. Res
Involv Engagem. (2020) 6(1):4. doi: 10.1186/s40900-020-0180-0

38. Swallow V, Clarke C, Iles S, Harden J. Work based, lifelong learning through
professional portfolios: challenge or reward? Pharm Educ. (2006) 6:77-89. doi: 10.
1080/15602210600682228

39. Seshan V, Matua GA, Raghavan D, Arulappan J, Al Hashmi I, Roach EJ, et al.
Case study analysis as an effective teaching strategy: perceptions of undergraduate
nursing students from a middle eastern country. SAGE Open Nurs. (2021) 7.
doi: 10.1177/23779608211059265

40. Shao M, Hong JC, Zhao L. Impact of the self-directed learning approach and attitude
on online learning ineffectiveness: the mediating roles of internet cognitive fatigue and
flow state. Front Public Health. (2022) 10:927454. doi: 10.3389/fpubh.2022.927454

41. Flodgren G, Parmelli E, Doumit G, Gattellari M, O’Brien MA, Grimshaw J, et al.
Local opinion leaders: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev. (2011) (8):Cd000125. doi: 10.1002/14651858.
CD000125.pub4. Update in: Cochrane Database Syst Rev. (2019) 6:CD000125.
doi: 10.1002/14651858.CD000125.pub5

42. Bornbaum CC, Kornas K, Peirson L, Rosella LC. Exploring the function and
effectiveness of knowledge brokers as facilitators of knowledge translation in health-
related settings: a systematic review and thematic analysis. Implement Sci. (2015) 10
(1):162. doi: 10.1186/s13012-015-0351-9

43. Banner D, Bains M, Carroll S, Kandola DK, Rolfe DE, Wong C, et al. Patient and
public engagement in integrated knowledge translation research: are we there yet? Res
Involv Engagem. (2019) 5(1):8. doi: 10.1186/s40900-019-0139-1

44. de Freitas SI, Morgan J, Gibson D. Will MOOCs transform learning and

teaching in higher education? Engagement and course retention in online learning
provision. Br ] Educ Technol. (2015) 46(3):455-71. doi: 10.1111/bjet.12268

frontiersin.org


https://doi.org/10.1186/s13012-016-0399-1
https://doi.org/10.1186/s12961-018-0351-8
https://doi.org/10.1186/s12961-018-0351-8
https://doi.org/10.1111/j.1369-7625.2012.00795.x
https://doi.org/10.1111/j.1369-7625.2012.00795.x
https://doi.org/10.1016/j.ijmedinf.2017.11.011
https://doi.org/10.1016/j.physio.2024.02.006
https://doi.org/10.1016/j.physio.2024.02.006
https://doi.org/10.1503/cmaj.081232
https://doi.org/10.1186/1472-6963-11-251
https://doi.org/10.1186/s40900-024-00551-9
https://doi.org/10.1186/s40900-024-00551-9
https://doi.org/10.1080/09593985.2023.2229902
https://doi.org/10.1080/09593985.2023.2229902
https://doi.org/10.1093/pubmed/fdv076
https://doi.org/10.3138/jmvfh.3.1.004
https://doi.org/10.1186/s40900-020-0180-0
https://doi.org/10.1080/15602210600682228
https://doi.org/10.1080/15602210600682228
https://doi.org/10.1177/23779608211059265
https://doi.org/10.3389/fpubh.2022.927454
https://doi.org/10.1002/14651858.CD000125.pub4
https://doi.org/10.1002/14651858.CD000125.pub4
https://doi.org/10.1002/14651858.CD000125.pub5
https://doi.org/10.1186/s13012-015-0351-9
https://doi.org/10.1186/s40900-019-0139-1
https://doi.org/10.1111/bjet.12268
https://doi.org/10.3389/fresc.2024.1413240
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

	Evidence-based early rehabilitation for children with cerebral palsy: co-development of a multifaceted knowledge translation strategy for rehabilitation professionals
	Introduction
	Methods
	Theoretical approach
	Knowledge-user participation
	Study design and procedures
	EDIT-CP: early intervention e-KT toolkit
	EDIT-CP: early intervention KT training program for rehabilitation professionals


	Results
	EDIT-CP: early intervention e-KT toolkit
	EDIT-CP: early intervention KT training program

	Discussion
	Limitations
	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


