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Abstract

Objective: To provide an overview of the science and practice of knowledge translation.

Study Design: Narrative review outlining what knowledge translation is and a framework for its use.

Results: Knowledge translation is defined as the use of knowledge in practice and decision making by the public, patients, health care
professionals, managers, and policy makers. Failures to use research evidence to inform decision making are apparent across all these key
decision maker groups. There are several proposed theories and frameworks for achieving knowledge translation. A conceptual framework
developed by Graham et al., termed the knowledge-to-action cycle, provides an approach that builds on the commonalities found in an

assessment of planned action theories.

Conclusions: Review of the evidence base for the science and practice of knowledge translation has identified several gaps including
the need to develop valid strategies for assessing the determinants of knowledge use and for evaluating sustainability of knowledge trans-

lation interventions. © 2011 Elsevier Inc. All rights reserved.
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1. Introduction

Globally, health care systems are experiencing the chal-
lenges of improving the quality of care and decreasing the
risk of adverse events [1]. Health systems fail to optimally
use evidence with resulting inefficiencies and reduced
quantity and quality of life [2,3]. For example, McGlynn
et al. [4] found that US adults received less than 55% of
recommended care. Simply providing evidence from clini-
cal research (such as through publication in journals or pre-
sentation at scientific meetings) is necessary but not
sufficient for the provision of optimal care or decision mak-
ing. The science and practice of knowledge translation is
needed to answer these challenges. The growing emphasis
on knowledge translation (and recognition that our knowl-
edge about how to achieve knowledge translation is incom-
plete) has led to the establishment of an interdisciplinary
field of research. Knowledge translation research and
enhanced capacity in this field are essential if we are to reap
the benefits of health research, improve health and quality
of life, and enhance productivity. This article provides an

* Corresponding author. Tel.: +416-603-5800; fax: +416-864-8605.
E-mail address: sharon.straus@utoronto.ca (S.E. Straus).

0895-4356/$ - see front matter © 2011 Elsevier Inc. All rights reserved.
doi: 10.1016/j.jclinepi.2009.08.016

overview of the topic and serves as an introduction to
a series of articles on the science of knowledge translation
that will appear in this journal.

2. What is knowledge translation?

There have been many terms used to describe the pro-
cess of putting knowledge into action [5]. In the UK and
Europe, the terms implementation science or research utili-
zation are commonly seen in this context. In the United
States, the terms dissemination and diffusion, research
use, knowledge transfer, and uptake are often used. In
Canada, the terms knowledge transfer and exchange and
knowledge translation are commonly used. In their work
to create a relevant search filter, McKibbon et al. have so
far identified more than 90 terms for research use, which
may contribute to confusion about what knowledge transla-
tion is and thus hinder its advance [6].

The Canadian Institutes of Health Research (CIHR)
defines knowledge translation as “‘a dynamic and iterative
process that includes the synthesis, dissemination,
exchange and ethically sound application of knowledge to
improve health, provide more effective health services
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What is new?

Despite significant investment in and substantive
productivity of biomedical, clinical, health services
and population health research, consistent evidence
shows that health systems fail to optimally use evi-
dence with resulting inefficiencies and reduced qual-
ity of life. This has resulted in growing emphasis on
knowledge translation and efforts to develop the sci-
ence and practice of knowledge translation. In this ar-
ticle we describe a framework for knowledge
translation that can be used by decision makers and
researchers.

and products and strengthen the healthcare system™ [7].
This definition has been adapted by others including the
US National Center for Dissemination of Disability
Research and the World Health Organization. The common
element in the different terms and definitions is the move
beyond simple dissemination of knowledge to use of
knowledge. Knowledge translation is about ensuring that
decision makers at all levels of the health system (con-
sumers, patients, practitioners, managers, and policy
makers) are aware of, and can access and use research
evidence to inform health-related decision making. Knowl-
edge creation, distillation, and dissemination are not suffi-
cient on their own to ensure evidence-informed decision
making.

Some organizations may use the term knowledge trans-
lation synonymously with commercialization or technology
transfer, but we believe this to be a narrow perspective of
knowledge translation; other stakeholders (such as the pub-
lic, informal caregivers, and clinicians) are involved in the
process of using knowledge in decision making that are not
captured in commercialization. Similarly, some confusion
arises around continuing education vs. knowledge transla-
tion. Certainly, educational interventions (such as audit
and feedback) are a strategy for knowledge implementa-
tion, but the audience for knowledge translation is larger
than the health care professionals who are the targets for
continuing medical education or continuing professional
development. Knowledge translation strategies may vary
according to the targeted user audience (e.g., researchers,
clinicians, policy makers, and public) and the type of
knowledge being translated (clinical, biomedical, and pol-
icy) [2]. Understanding of the different decision makers,
their needs, and the context for decision making is essential
before embarking on any knowledge translation strategy.

3. Why is knowledge translation important?

Failures to use research evidence to inform decision
making are apparent across all key decision-maker groups,

including health care providers, patients, informal carers,
managers, and policy makers, in developed and developing
countries, and in care provided by all disciplines. Practice
audits performed in a variety of settings have revealed that
high-quality evidence is not being consistently applied in
practice [8]. For example, although several randomized
trials have shown that statins can decrease the risk of
mortality and morbidity in poststroke patients, statins are
considerably underprescribed [9]. In contrast, antibiotics
are overprescribed in children with upper respiratory tract
symptoms [10]. A synthesis of 14 studies showed that many
patients (26—95%) were dissatisfied with information given
[11]. Lavis et al. [12] studied eight health policy-making
processes in Canada. Citable health services research was
used in at least one stage of the policy-making process
for only four policies, and only one of these four policies
had citable research used in all stages of the policy-making
process. Similarly, evidence from systematic reviews was
not frequently used by World Health Organization policy
makers [13].

Increasing recognition of these issues has led to attempts
to effect behavior, practice, or policy change. Changing
behavior is a complex process requiring evaluation of the
entire health system, including systematic barriers to
change (such as lack of integrated health information sys-
tems), and targeting of all those involved in decision mak-
ing including clinicians, policy makers, and patients [2].
Efforts must be made to close the knowledge-to-practice
gaps by effective knowledge translation interventions and
thereby improve health outcomes. These initiatives must
include all aspects of care, including access to and imple-
mentation of valid evidence and organizational and systems
issues.

4. What are the determinants of successful knowledge
translation?

Multiple factors determine the use of research by differ-
ent stakeholder groups [14—18]. A common challenge that
all decision makers face relates to the lack of knowledge
management skills and infrastructure (the huge volume of
research evidence currently produced, access to research
evidence, time to read and skills to appraise, understand
and apply research evidence) [14,17]. Better knowledge
management is necessary, but this is insufficient to ensure
effective knowledge translation, given other challenges that
may operate at different levels including the health care
system (e.g., financial disincentives), health care organiza-
tion (e.g., lack of equipment or personnel), health care
teams (e.g., local standards of care not aligned with recom-
mended practice), individual health care professionals (e.g.,
knowledge, attitudes, and skills), and patients (e.g., low ad-
herence to recommendations) [18]. In a review of barriers
to physician implementation of guidelines, Cabana et al.
[14] identified more than 250 barriers to adherence,
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including lack of awareness, lack of agreement with the
guidelines, and presence of external barriers to follow the
recommendations. Frequently, multiple challenges operat-
ing at different levels of the healthcare system are present.

5. What is knowledge translation research?

The science of knowledge translation research is still in its
infancy, and there are many gaps in the evidence base.
Knowledge translation research includes work to explore
measurement of gaps in decision making; improve knowl-
edge synthesis and distillation (such as determinants of when
systematic reviews and guidelines should be updated or how
to enhance implementability of guidelines); enhance diagno-
sis and measurement of determinants of knowledge uptake;
and determine effectiveness and sustainability of different
knowledge translation approaches. In the development of
anational research strategy to enhance knowledge translation
capacity, we identified four core competencies for knowl-
edge translation researchers, including understanding of the
models of knowledge translation and knowledge translation
research; capacity to conduct systematic reviews to address
knowledge translation questions (such as realist reviews); ca-
pacity in qualitative methods to examine factors that influ-
ence use of evidence (such as document analysis); and
capacity to evaluate the impact, effectiveness, and sustain-
ability of knowledge translation strategies (including cost ef-
fectiveness) in different settings.

6. The knowledge-to-action framework: a model for
the practice of knowledge translation

There are several proposed theories and frameworks for
achieving knowledge translation that can be confusing for
those responsible for it [19—23]. A conceptual framework
developed by Graham et al., termed the knowledge-to-ac-
tion cycle, provides an approach that builds on the com-
monalities found in an assessment of more than 30
planned action theories. It has been adopted by the CIHR
as the accepted model for promoting the application of re-
search and a framework for the process of knowledge
translation.

In this model, the knowledge-to-action process is an it-
erative, dynamic, and complex process, concerning knowl-
edge creation and knowledge application (action cycle)
with the boundaries between the creation and action com-
ponents being fluid. Fig. 1 illustrates the knowledge crea-
tion funnel and the major action steps comprising the
knowledge-to-action model [5]. When using this process,
it is essential that the end users of the knowledge are in-
cluded in the entire process to ensure that the knowledge
and its subsequent implementation are relevant to their
needs.

6.1. Knowledge creation

Knowledge creation, or the production of knowledge, is
composed of three phases: knowledge inquiry, knowledge
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synthesis, and creation of knowledge tools [5]. As knowl-
edge is filtered through each stage in the knowledge crea-
tion process, the resulting knowledge becomes more
refined and potentially more useful to end users. For exam-
ple, the synthesis stage brings together the disparate re-
search findings that may exist globally on a topic and
attempts to identify common patterns. At the tools develop-
ment stage, the best quality knowledge and research is fur-
ther synthesized and distilled into decision-making tools
such as practice guidelines or patient decision aids.

6.2. The action cycle

The seven action phases can occur sequentially or simul-
taneously and the knowledge phases can influence the action
phases at any point in the cycle. The action parts of the cycle
are based on planned action theories that focus on deliber-
ately engineering change in health care systems and groups
[19,20]. Included are the processes needed to implement
knowledge in health care settings specifically identification
of the problem; identifying, reviewing, and selecting the
knowledge to implement; adapting or customizing the
knowledge to the local context; assessing the determinants
of knowledge use; selecting, tailoring, implementing, and
monitoring knowledge translation interventions and knowl-
edge uptake; evaluating outcomes or impact of using the
knowledge; and determining strategies for ensuring sus-
tained knowledge use. Integral to the framework is the need
to consider the various stakeholders who are the end users of
the knowledge that is being implemented.

To illustrate this cycle, consider a local group of patient
advocates, public health, home care, and internal medicine
clinicians, which identified that many people in their region
who were admitted to a local hospital with falls and fractures
were not subsequently assessed for osteoporosis or falls risk
[24]. Evidence from systematic reviews suggests that osteo-
porosis therapy (such as bisphosphonates) can decrease risk
of fractures [25]. Evidence around fall prevention is more
controversial [26], but the group was interested in tackling
this problem. They completed a local audit and found that
less than 40% of patients aged 65 and older who were admit-
ted to hospital with fractures were subsequently assessed for
osteoporosis. Considering how to adapt the evidence to their
context, the group created tools for patients to implement the
evidence (recommending weight-bearing exercise, use of
calcium and vitamin D) because many did not have a primary
care physician or may not discuss this issue with their physi-
cian. Barriers to implementation included the lack of an inte-
grated health record to identify patients at risk and the vast
geographic distance across the region. The group developed
a multicomponent, nurse-led strategy that incorporated pa-
tient education, self-management, medication review, and
home assessment for falls risk. Because the group did not
know if their knowledge translation strategy was effective,
they implemented a randomized trial of the intervention.
The outcomes of interest included appropriate use of

osteoporosis medications and falls at 6 and 12 months, qual-
ity of life, patient satisfaction, and fractures. Another out-
come was the strength of collaborations this group
developed, and this group grew to include representatives
from the provincial government, pharmaceutical companies,
and insurance companies. This example highlights the col-
laborations necessary for the practice of knowledge transla-
tion and the need to address questions that the stakeholders
are interested in tackling.

7. Conclusions

We must be careful to avoid the “knowledge translation
imperative” that all knowledge must be translated into ac-
tion. Instead, we need to ensure that there is a mature and
valid evidence base before we expend substantial resources
on implementation of this evidence. And, the realities of
health care systems are that we have insufficient resources
to do everything, and thus, we must work with stakeholders
(including patients/public, clinicians, and policy makers) to
establish an explicit prioritization process for knowledge
translation activities.

In this series of articles appearing in the Journal of Clin-
ical Epidemiology, we attempt to provide an overview of
the science of knowledge translation. We will describe
the role of synthesis and knowledge tools in the knowledge
creation process as well as present the key elements of the
action cycle and outline strategies for successful knowledge
translation targeted to relevant stakeholders, including the
public, clinicians, and policy makers among others. Gaps
in the literature will be identified; the science of knowledge
translation is a relatively new field and we will attempt to
reflect this, highlighting future areas of research and thus
opportunities for knowledge translation research trainees.
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