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Knowledge Translation in Rehabilitation: A Shared Vision
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Purpose: Advances in rehabilitation provide the infrastructure for research and clinical data to improve care and patient
outcomes. However, gaps between research and practice are prevalent. Knowledge translation (KT) aims to decrease the gap
between research and its clinical use. This special communication summarizes KT-related proceedings from the 2016 IV
STEP conference, describes current KT in rehabilitation science, and provides suggestions for its application in clinical care.
Summary of Key Points: We propose a vision for rehabilitation clinical practice and research that includes the development,
adaptation, and implementation of evidence-based practice recommendations, which will contribute to a learning health
care system. A clinical research culture that supports this vision and methods to engage key stakeholders to innovate
rehabilitation science and practice are described.
Conclusions: Through implementation of this vision, we can lead an evolution in rehabilitation practice to ultimately prevent
disabilities, predict better outcomes, exploit plasticity, and promote participation. (Pediatr Phys Ther 2017;29:S64–S72)
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INTRODUCTION

The Institute of Medicine (IOM) characterizes today’s health
system as a 3-stage process, including knowledge development
(science), translation into medical evidence, and application
of evidence-based care to patients.1 The IOM also described
prominent inefficiencies in each stage that result in missed
opportunities, waste, and harm.1 Delivery of health care is
increasingly fragmented, medical conditions are increasingly
complex, and patient care is more demanding and costly.2-4

More than half of the patients receive care that is not evi-
dence based, and approximately one-third of patients experi-
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enced harm as a consequence.5,6 These shortfalls lead to sub-
optimal quality, safety, and outcomes (Figure 1).1

Although the IOM was referring to the US health care
system, rehabilitation research suggests that current clin-
ical practice in rehabilitation may be consistent with this
description. High-quality rehabilitation evidence is exponen-
tially growing, resulting in knowledge development, and a rapid
improvement in our understanding of rehabilitation science.7-9

Technological innovations in data collection and analytics pro-
vide the infrastructure to use clinical data to improve quality and
outcomes, and to generate new knowledge.10,11 As a result of
scientific advances, rehabilitation providers have access to evi-
dence that can help prevent complications, predict rehabilita-
tion outcomes, exploit nervous system plasticity, and optimize
life participation. However, more than 17 years may pass before
this research is used in clinical practice.12 Routine rehabilitation
practice across practice settings and geographical locations does
not consistently integrate evidence,13-18 suggesting a critical gap
in the translation and application of science into practice.

Knowledge translation (KT), a new area of science and prac-
tice, aims to decrease this gap between research, evidence, and
clinical practice.19 The Canadian Institutes of Health Research
defines KT as “a dynamic and iterative process that includes syn-
thesis, dissemination, exchange and ethically-sound application
of knowledge to improve the health of [the population], provide
more effective health services and products and strengthen the
health care system.”20 KT research examines the determinants
of knowledge (ie, evidence) use and the effectiveness of strate-
gies to promote its use. KT practice focuses on implementation
of evidence and evaluation of its effect.19 KT includes “letting
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Fig. 1. The IOM’s schematic of today’s health system. Republished with permission of IOM (Institute of Medicine).1

it happen” by publishing data (diffusion), distributing resources
to “help it happen” (dissemination), and actively implementing
evidence to “make it happen” (implementation) in clinical and
real-life settings.21 Several theoretical frameworks and models
inform KT initiatives.22,23

The implementation of evidence into practice requires col-
laborative efforts to overcome barriers such as limited access
to articles, lack of understanding of critical appraisal and evi-
dence application, and time limitations that prohibit finding
and evaluating appropriate articles.24-26 Although other indi-
vidual, organizational, and political barriers exist, rehabilitation-
specific barriers should also be considered.25,27 Limited funds
and reimbursements often result in short episodes of care28 and
treatment time is often distributed among many interventions,
possibly to target competing rehabilitation goals.29,30 As a result,
novel treatment interventions may not be used or the dose
of each intervention is substantially lower than recommended
doses recommended.13,30-33 This can potentially lead to subop-
timal facilitation of change through plasticity and recovery. Suc-
cessful KT efforts require openness to change, time, and collab-
orative efforts among rehabilitation providers and stakeholders.
Good examples exist such as strategies employed during
guideline development for upper limb treatments in people
poststroke,34 and the subsequent development of intensive
upper extremity training for children with hemiplegic cerebral
palsy.35

Albert Einstein stated, “The world as we have created it
is a process of our thinking. It cannot be changed without
changing our thinking.”36 To innovate rehabilitation practice
and research, improve its evidence base, and rapidly imple-
ment scientific advances, we must collaborate, secure resources,
and shift efforts and thinking toward developing a clinical
research culture that fosters coordinated KT activities.37 We
describe a vision for scientifically grounded clinical prac-
tice, a clinical research culture that supports this vision,
and the stakeholders that should be engaged to innovate
rehabilitation.

A VISION FOR EVIDENCE-BASED PRACTICE AND
PRACTICE-BASED RESEARCH

To transform clinical practice and research, we must share
a vision and an understanding of its importance. We pro-
pose a vision for rehabilitation clinical practice and research
that includes development and adaptation of evidence-based
practice (EBP) recommendations, systematic implementation
of these recommendations, and development of a learning
health care system that facilitates use of clinical data for quality
improvement and generation of knowledge (Figure 2). This
vision vastly differs from the description of the current health
care system provided by the IOM (Figure 1), which illustrates
the health system as a linear model with several missed oppor-
tunities, waste, and harm. As depicted in Figure 2, the proposed
vision includes a circular model in which data collected within

Fig. 2. A vision for clinical practice and research.
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clinical practice inform research and are used to improve care
quality. Furthermore, preferences and priorities of stakeholders,
such as patients, policy makers, clinicians, and administrators,
are completely integrated. Although this vision is novel to the
field of rehabilitation, it was created using existing KT theories,
the EBP literature, and the learning health care system as a foun-
dation. If adopted, each component of the vision should be a
part of entry-level education, as well as postprofessional training
for rehabilitation clinicians, scientists, and academicians.

Development and Adaptation of Practice Recommendations

The first step to implementing EBP is the prioritization
and use of assessments and interventions that are supported
by high-quality evidence.19 Clinical practice guidelines and
systematic reviews provide guidance. Publication of guidelines
does not directly improve practice38; therefore, after guide-
lines are published, differences in organizational, regional,
or cultural circumstances may require guideline adaptations
to facilitate their use.19 Stakeholders should collaborate by
providing recommendations for the guideline adaptation
while protecting the integrity of the evidence, transparently
reporting methods, considering rehabilitation context, and
conducting an external review of the adapted guideline.19,34

ADAPTE and CAN-Implement (http://www.cancerview.ca/
treatmentandsupport/grcmain/grcgdguidelineadaptation/) are
examples of internationally recognized guideline adaptation
tools.39,40

Additional factors to be considered while adapting guide-
lines are (1) assessment recommendations: administration,
standardization, interpretation, and use for clinical decision-
making41,42; and (2) intervention recommendations: measure-
ment practices that support appropriate intervention, including
assessments that assist in selecting the intervention for a patient
(ie, rule in/out the appropriateness of the intervention)43 and
outcome measures.41 An evidence-based intervention dose
should be included. The FITT (Frequency of exercise, Intensity
[ie, challenge], Time per session, and Type of intervention44-46)
principle can be used to guide intervention prescription.
Optimal FITT principles (ie, doses) for most rehabilitation
interventions are unknown; however, the recommended dose
can be adapted from evidence to suit individual patient and
clinical needs. Systematic reviews and guidelines are available
to support implementation of a new practice. Rigorous review
methods can assist with determining the level of existing evi-
dence and necessary adaptations to the specific setting to deter-
mine the optimal dosage.40,47,48 The use of reporting guidelines
and checklists facilitates appropriate use of the interventions
in clinical practice.49 Poorly described research interventions
may result in compromised fidelity during implementation
into practice.50,51 Tools such as the TIDiER (Template for
Intervention Description and Replication) checklist to describe
interventions50 guide intervention description for publication.

Systematic Implementation of Recommended Practices

Theoretical frameworks, such as the knowledge-to-action
(K2A) framework,19 may expedite implementation of EBP.
Knowledge creation includes research articles, research synthesis,
and creation of user-friendly EBP documents. The “to action”

cycle requires problem identification, assessment of facilita-
tors and barriers, local adaptation of evidence (as previously
described), KT interventions (ie, audit and feedback, mentoring,
education sessions, etc), monitoring use, outcomes assessment,
and sustaining the practice. Several studies have demonstrated
positive outcomes after using the K2A framework to implement
evidence including studies of balance and gait assessment,52

dysphagia,53 and vocational rehabilitation.54 As new practices
are implemented, data collection in each phase of the K2A
cycle can assist in determining success of implementation (ie,
change in clinician behavior and/or improved patient out-
comes), ensuring ongoing quality improvement and generating
new knowledge.19

Development of a Learning Health Care System

The IOM recommends that health care organizations
develop a learning health care system (LHCS) that integrates
clinical operations, research, patient engagement, and a robust
technology infrastructure to improve health care quality and
generate new knowledge.1,55 Within an LHCS, the standard-
ization and reporting of assessments improve care delivery,
increase transparency of outcomes, link clinicians’ performance
to patient outcomes against benchmarks, improve processes and
public health, and generate new knowledge.1 An LHCS sys-
tematically captures and continuously translates knowledge into
practice (Figure 3). Importantly, the patients, clinicians, and
communities are at the center of the model, indicating engage-
ment and the alignment of care with their priorities. Broad lead-
ership and incentives are aligned to facilitate a new culture of
scientifically based care.1

In rehabilitation, an LHCS would facilitate robust data col-
lection, analysis, and rapid generation of practice-based evi-
dence that has potential to quantify rehabilitation outcomes,
identify responders/nonresponders to interventions, predict
future outcomes, and determine optimal intervention doses.
Availability of clinical data may contribute to prevention of com-

Fig. 3. The IOM’s schematic of the continuously learning health care system.
Republished with permission of IOM (Institute of Medicine).1
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plications, slowing disease progression, exploiting plasticity, and
ultimately maximizing participation. Knowledge gained from
implementing EBP should continuously improve and refine
rehabilitation, creating a vision of ongoing evolution of clinical
practice.1

BUILDING A CULTURE THAT SUPPORTS THE VISION

Implementation of the vision of an ongoing evolution of
clinical practice requires a fundamental change in the view that
the clinician and the researcher, or the clinical environment
and the research lab, are distinct and separate. Such a change
requires a model that facilitates the interaction between gener-
ating science and translating it into clinical practice.

The Clinician as a Researcher

In her 2015 McMillan lecture, Snyder-Mackler56 called
for the clinician scientist to advance physical therapy prac-
tice. This model calls for some clinicians to engage full-time
in research. The model must include more clinicians who
adopt the scientist-practitioner model. The concept of a scientist-
practitioner, suggested by Thorne as a theoretical basis for
advancing clinical psychology,57-59 may be useful for advancing
rehabilitation practice and research. The scientist-practitioner
is the practicing clinician versed in the scientific method, or
specifically, the logical, systematic, and objective process of eval-
uating a problem or question.57-60 The scientist-practitioner
employs the scientific method in every aspect of practice,
including application of scientific principles for observation,
generation of testable hypotheses, intervention, and evaluation
(Figure 4).57,58 The education of the scientist-practitioner
should begin during entry-level education for application of the
scientific model to clinical practice.

Fig. 4. Diagram demonstrating parallels between research method and clinical
reasoning.

Hayes et al61 suggest 3 roles for the scientist-practitioner,
including becoming a critical consumer of the literature who
is able to locate and critically assess research, an evaluator of
one’s own interventions and programs using validated tools
and methods, and a researcher who produces and reports new
data from interactions with patients to the scientific community.
Recently, a fourth role has emerged for the scientist-practitioner
to assist in the dissemination and implementation of knowledge,
or disseminator.62 In this role, the scientist-practitioner facilitates
the use of self-generated evidence to advance clinical practice.
To be successful in these 4 roles, the scientist-practitioner should
develop several core competencies, all of which involve the sci-
entific method (Table 1).58,63,64

Common EBP barriers include lack of time, financial
constraints, limited access to evidence, lack of a structured
engagement process, and limited communication between
stakeholders and researchers.59,65 Strategies to overcome
these barriers are needed to support and enable the scientist-
practitioner to thrive. The clinical and organizational environ-
ment must support the application of the scientific method in
daily practice.7,58,59,63,64

Establishing the Clinical Research Culture to Foster
and Facilitate the Scientist-Practitioner

Establishing this culture requires building an environment
of shared values, attitudes, and patterns of behavior that pro-
vides structure and significance for the related activities.66 A
culture of scientific inquiry and rigor, a clinical research cul-
ture, allows for clinicians to engage in the scientific method,
helps develop the scientist-practitioner, and facilitates KT and
EBP.59,66 Such a culture sets the expectation that all clini-
cians will engage in the scientific method and participate in
the research process. Ultimately, a clinical research culture can
advance clinical care, improve patient outcomes, and generate
new rehabilitation knowledge.58,59,61,63,64

TABLE 1
The Intersect Between the 4 Key Roles of the Clinician Scientist and These

Core Competencies

Research consumer Conduct literature searches/locate evidence
Critique research articles
Summarize for knowledge translation
Create/lead research discussion/journal club

Evaluator Identify valid outcome measures/evaluation tools
Implement evaluation plan

Researcher Conduct a research study
Access research support
Select valid outcome measures
Write research proposal/IRB proposal
Collect outcomes
Manage data
Analyze data
Interpret data

Disseminator Write an abstract
Create and present research poster
Develop and present scientific talk
Write manuscript for publication
Develop guidelines

Abbreviation: IRB, Institutional Review Board.
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There are several key characteristics shared by institutions
that are effective at creating a clinical research culture.59,63,64

Establishing and sustaining a clinical research culture should
be a part of the vision and mission of the institutions. At
a minimum, clinicians should include scientific inquiry into
daily practice. The effective institutions support the breadth of
the research experience in which a scientist-practitioner may
engage, from being critical consumers of scientific literature to
participating in various or all aspects of research. Opportuni-
ties are provided (didactic, experiential, or mentored) to attain
the skills necessary to participate in these research activities.
Clinicians should be engaged early and often in research, and
scientist-practitioners should be recognized for research contri-
butions and productivity. This might include recognition at an
annual meeting or a research-focused career ladder with appro-
priate time for participation and financial factors.

Providing opportunities to create research competence and
expertise is critical and can be accomplished in many ways,
including provision of research education and training (Table 2).
Distance learning programs could provide training for clinicians
in rural areas. Programs from the nursing and rehabilitation
fields provide examples of ways to promote the development
of the scientist-practitioner within the clinical setting.59,64,65

Allowing clinicians to work in the clinic while attaining research
skills may facilitate EBP implementation, KT champion devel-
opment, standardized data collection, and dissemination of
knowledge. Clinicians may develop a more positive percep-
tion and attitude about research (Table 3). Evaluating the effect
of preparing the scientist-practitioner and creating a clinical
research culture on productivity and finances are important
topics for future research.

CREATING A SHARED VISION

Although the vision proposes a gold standard for clinical
practice (Figure 2), it is critical to acknowledge that goals of this

TABLE 3
Return on Investment

Develops clinician
scientists

Develops a clinical leader and scientist
Thinks beyond patient to population
Mentors staff in research and knowledge

translation
Improves clinical practice quality and

efficiency
Increases accountability
Leads to innovation

Creates supportive
environment

Develops and supports the
scientist-practitioner

Attracts outstanding clinicians
Increases patient access to innovative

approaches and treatments
Enhances facility

reputation as a leader
in the field

Improves relationships with payer groups

standard are to improve the function, quality of life, and partici-
pation for the people we serve. We must engage clinicians as well
as patients, families, organizations, and policymakers (Figure 3),
as opposed to assigning them the role of “recipient of knowl-
edge” or “knowledge user” at the end of the research process.
Incorporating the stakeholders’ views and experiences assists
in the generation of meaningful outcomes and can facilitate KT
efforts. Successful KT and implementation must also inform and
drive decision making and policy.67 Integrating stakeholders in
the entire K2A cycle contributes to the commitment to spread
innovations and implement meaningful and cost-effective clin-
ical and systems-level changes.68

However, recent studies comparing research and patient
priorities suggest that academic research is not aligned with
patients’ beliefs about health care priorities.69,70 Policy-makers’
information needs and rehabilitation research outputs are
often not aligned.71 New initiatives such as PCORI (Patient-
Centered Outcomes Research Institute),72 SPOR (Strategic
Patient-Oriented Research),73 and INVOLVE 74 emphasize the

TABLE 2
Examples of Training Programs to Facilitate the Scientist-Practitioner

Location Elements

Ronald Reagan University of California-Los Angeles
Medical Center, Gawlinski and Becker64

What: Year-long evidence-based practice fellowship to assist staff nurses
Goal: Apply current evidence and use research methods to resolve current clinical issues
Who: Directed by doctorally prepared research nurse
Components: Didactic experience and mentored evidence-based project

Shepherd Center PT/OT Research Fellow What: 2-y combined clinical practice and research training (2-d clinic/3-d research)
Goal: To train clinicians in research methods and facilitate integration of research into clinical

practice
Who: PT or OT
Components: Didactic experience and mentored research experience; completion of a research

project
Rehabilitation Institute of Chicago What: 1-y fellowship with protected time to conduct a clinical research project. Time varies

based on demands of the project
Goal: To train clinicians in all aspects of a clinical research project and facilitate

implementation of EBP
Who: PT, OT, and SLP
Components: Grant development, mentored research experience; completion of a research

project; submission of project for publication; presentation about research project at
conferences

Abbreviations: EBP, evidence-based practice; OT, occupational therapist; PT, physical therapist; SLP; speech language pathologist.
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importance of patient-centered research and outcomes. These
initiatives endorse the need and support the development of sys-
tematic methods to engage stakeholders in the research process.
The integrated knowledge translation (iKT) framework75(p2)

provides guidance in how to use the research process as an
opportunity for collaboration with stakeholders, “including the
development or refinement of the research questions, selec-
tion of the methodology, data collection and tools development,
selection of outcome measures, interpretation of the findings,
crafting of the message and dissemination of the results.”

The objective of iKT is to engage stakeholders across the
research continuum from awareness about research, to par-
ticipation in research, and finally to co-creation of research
(Table 4).76 Barriers and facilitators for stakeholder engage-
ment are reported in health care research, but iKT activities
are not adequately described or theoretically supported.77 In
rehabilitation, there are similar gaps with stakeholder groups,
such as policy and decision makers rarely included. A stake-
holder engagement framework or model may guide engagement
and planning of the research approach and result in successful
implementation.78

The INVOLVE framework suggests a structured approach
to stakeholder engagement on the basis of the pillars of
respect, support, transparency, and responsiveness. These
values should be apparent through constant communication
among researchers and stakeholder groups, budget allocation
for engagement, and power sharing among all involved.74

The Ottawa Model for Research Use supports the under-
standing of changes in behaviors, such as those needed to imple-
ment EBP and to drive societal change. Behavior change occurs
through a structured process, helping in the assessment of indi-
vidual and system barriers and facilitators to use of new knowl-
edge, tools, or practice.79-81 This model can assist in the identi-
fication of individual stakeholder barriers (values, social norms,
beliefs) and environmental barriers (economics, political cli-

mate, built environment, norms) that may prevent stakeholder
engagement and research dissemination and implementation.

The K2A model implicitly allows stakeholder engagement
throughout the research process (Table 4). Stakeholders can be
involved in curating the evidence and validating research find-
ings, evaluating clinical practice guidelines, newsletters, and
policy briefs.77,78,82 During implementation, stakeholders may
identify new research questions and set priorities.83-85 Simi-
larly, stakeholders can monitor use and evaluate outcomes much
more closely with a vested interest that researchers and clinicians
may not provide.86

Identifying and Addressing Stakeholder Needs

Stakeholders vary on the basis of the type of research that
is translated, disseminated, and mobilized (Table 4).47,52 Stake-
holders should include key leaders within organizations to max-
imize effect.87 When selecting stakeholders, consider individ-
uals who share key features with the group they represent, are
willing to speak for the group, have effective communication
skills, and ensure diversity. The roles of the stakeholder groups
and committees should be clearly identified.78 Consider “who
is not at the table” and include stakeholders who are not fre-
quently involved, such as decision makers, extended family and
fathers in pediatric research, and community organizations.

Including stakeholders in environmental scans and needs
assessments may result in the collection of information that
would not be identified by researchers. When asked how
research can inform policy, stakeholders agree that researchers
and clinicians must have an understanding of policy processes,
regulation of service, the rights and benefits of clients, and
how existing mechanisms can support participation, equip-
ment purchases, health care access, and overall community
engagement.54,55 This information guides research question
development and clinician-researcher partnerships to ultimately
inform policy.

TABLE 4
Integrating Stakeholders in Research and Knowledge Translation

Steps Map:
The stakeholders that

should be involved, the
existing policies,
clinical processes that
can support your
research outcomes

Engage:
Use evidence-based

methods to engage
stakeholders

Measure:
Report methods and

evaluate outcomes of
stakeholder
engagement

Sustain participation:
Develop sustainable

engagement
mechanisms over time
and as part of a
research culture

Continuum of engagement76 Awareness of evidence
→

Participation in research
studies →

Contribution to new
projects →

Developing a sense of
ownership →

Co-creation
of research

Examples of stakeholder
engagement through the
knowledge to action73

↓ ↓ ↓

Knowledge creation:
Participation in

systematic reviews,
guideline appraisal,
public forums

Implementation:
Participation in studies and regular meetings with

research team, “stakeholder faculty” models,
policy response units

Monitoring:
Participation in quality control and users

committees

Stakeholder groups to engage Patients/clients (including children and youth), families (including extended families), clinicians (across disciplines), admin-
istrators (program managers), policy makers (from clinical and hospital administration to elected officials and other
bureaucrats and government officials), regulatory bodies (professional orders), industry (eg, adaptive and assistive tech-
nology and product developers), funding agencies, scientists in other fields (technology, social sciences, humanities, policy,
ethics), community organizations
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To support the development of iKT projects, a stepped
approach is necessary. To illustrate these steps, we provide an
example of pediatric research in promoting the participation of
children with disabilities.

Example: Promoting Participation for Children
With Disabilities

Children with disabilities and their families identify partic-
ipation outcomes as key to their health and well-being.88 How-
ever, most interventions and research target body function or
activity limitations.89 Projects engaging stakeholders in devel-
oping solutions that include children, families, rehabilitation
professionals, and society could address this gap. Environment-
based and context-based rehabilitation interventions are under
development. Adopting an iKT framework, researchers and clin-
icians identified that training monitors who offer leisure activi-
ties and services in the community, and making modifications in
the environment addressing the needs of individuals with dis-
abilities can support participation goals. These interventions are
efficacious interventions,90 cost-effective, and have improved
patient-centered care.91

A study, using a participatory action research approach92

created a network of stakeholders to support the development
of participation interventions for children with disabilities. This
network, CHILD LeisureNET, includes more than 150 stake-
holders such as policy makers, families of children with disabil-
ities, clinicians, education professionals (teachers, school rep-
resentatives), and community organizations (leisure promotion
centers, disability advocacy groups). These stakeholders assem-
bled in forums and were presented evidence on leisure partic-
ipation. Stakeholders identified existing barriers and possible
solutions to promote participation. Using a business model93

these solutions were described and prioritized by different stake-
holders. Working groups developed solutions. Stakeholder-
driven solutions included the development of a mobile app
(www.jooay.com), listing adapted and inclusive community
leisure activities, partnering with school-based initiatives, devel-
oping peer-mentorship programs,94 and creating policy tables
to disseminate best practices at the municipal and provincial
levels in Canada (www.childhooddisability.ca/leisure). These
examples demonstrate how steps of engagement can generate
new practice, stakeholder-driven research, and evidence-based
practice.

CONCLUSIONS

As a rehabilitation community we must equip ourselves
with knowledge about how to generate, share, and apply knowl-
edge. KT, including active EBP, is becoming a mandatory step in
both research and practice, and is an opportunity to create value
for rehabilitation.95,96 Through ongoing recommendations and
implementation of EBPs, collection and use of practice-based
evidence to improve quality and generate new knowledge,
development of a clinical research culture, and engagement of
patients, families, decision makers, and communities, we can
achieve a new culture of rehabilitation care. With a focus on this
vision, we will improve clinical practice and research, innovate
rehabilitation, and prevent disabilities.
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