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Abstract
There is confusion and misunderstanding about the concepts of knowledge translation,
knowledge transfer, knowledge exchange, research utilization, implementation, diffusion, and
dissemination. We review the terms and definitions used to describe the concept of moving
knowledge into action. We also offer a conceptual framework for thinking about the process
and integrate the roles of knowledge creation and knowledge application. The implications of
knowledge translation for continuing education in the health professions include the need to
base continuing education on the best available knowledge, the use of educational and other
transfer strategies that are known to be effective, and the value of learning about plannedaction theories to be better able to understand and influence change in practice settings.
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ful.2–4 Similarly, it is estimated that cancer outcomes could be improved by 30% with optimum
application of what is currently known5 and that
at least a 10% reduction in cancer mortality
could be achieved in the United States through
widespread use of available state-of-the-art therapies.6 Also, practice audits performed in a variety of settings have revealed that high-quality
evidence is not consistently applied in practice.7
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.8,9 In
contrast, several studies have shown that antibiotics are overprescribed in children with upper
respiratory tract symptoms.10 At the same time,
there are problems with premature adoption of
some treatments before they have been shown to
be beneficial.11 When this occurs, patients are
exposed to potentially ineffective and even
harmful treatments.12 There is also the issue of
the growing accumulation of evidence and practitioners’ ability to keep up to date. Focusing on
studies of cirrhosis and hepatitis in adults published between 1945 and 1999, by 2000, only
60% of the conclusions were still valid, 19%
were considered obsolete, and 21% were consid-

Despite the considerable resources devoted to
health sciences research, a consistent finding
from the literature is that the transfer of research
findings into practice is often a slow and haphazard process.1 This means that patients are
denied treatment of proven benefit because the
time it takes for research to become incorporated
into practice is unacceptably long. For example,
researchers from the United States and the
Netherlands have estimated that 30% to 45% of
patients are not receiving care according to scientific evidence and that 20% to 25% of the care
provided is not needed or is potentially harm-
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ered false.13 For many reasons, research findings
are not being taken up in practice settings, and
many patients are not receiving the best possible
care. This situation results in inefficient use of
limited health care resources.
Although it has been ongoing since the early
quality assurance work of Donabedian in the
1960s,14 the growing awareness that research
findings are not making their way into practice in
a timely fashion, coupled with the current emphasis on evidence-based, cost–effective, and
accountable health care, has stimulated increased
interest in finding ways to minimize what might
be described as the knowledge-to-action (KTA)
gap. We have elected to use the term action
because it is more generic than practice and
encompasses the use of knowledge by practitioners, policymakers, patients, and the public. Of
particular concern to us is the misuse of the terms
that in some settings has led to their status as buzz
words and the lack of clarity about the concepts
and components involved in the KTA process.
Our purpose in this article is to address the
need for conceptual clarity in the KTA field and
to offer a framework to help elucidate what we
believe to be the key elements of the KTA
process. For continuing education in the health
professions, we highlight the importance of
understanding (1) the complete KTA process,
(2) the range of stakeholders involved beyond
practitioners, and (3) conceptual frameworks
that may be useful for facilitating the use of
research in practice settings. We also emphasize
the importance of continuing education being
based on the best available knowledge and the
need to incorporate into continuing education
strategies that are known to more effectively
transfer knowledge to practitioners.

agencies in 9 countries identified 29 terms used to
refer to some aspect of the concept of knowledge
to action.15 Some of the more common terms
applied to the KTA process are knowledge translation, knowledge transfer, knowledge exchange,
research utilization, implementation, dissemination, and diffusion. The situation is further complicated by the use of the terms, often
interchangeably. Some are used as nouns to
describe the entire process that results in the use
of knowledge by decision makers. Others are
used as verbs to represent actions or specific
strategies taken to cause the uptake to occur. To
identify definitions of these terms, we undertook
a Google search. The search generated 11,800
hits for knowledge translation, 300,000 for
knowledge transfer, 114,000 for knowledge
exchange, 59,800,000 for implementation,
18,400 for research utilization, 8,930,000 for dissemination, and 7,020,000 for diffusion. We
reviewed the first dozen pages for each term. We
were surprised by how difficult it was to actually
find meaningful and consistent definitions despite
the considerable and growing interest in the topic.
Selected definitions of various terms applied
to the KTA process are presented in Table 1. Of
all the terms, knowledge translation (KT) is the
one gaining prominence in Canada16–19
(http://www.ktp.utoronto.ca/whatisktp/definition; accessed Jan 24, 2006). The Canadian
Institutes of Health Research defined the term in
2000 (http://www.cihrirsc.gc.ca/e/29418.html;
accessed Jan 24, 2006). Based on the CIHR’s
definition, the US National Center for the
Dissemination of Disability Research (NCDDR)
subsequently produced its own definition of the
term.19 What is key in the CIHR and NCDDR
definitions is that the primary purpose of KT is
to address the gap between what is known from
research and knowledge synthesis and implementation of this knowledge by key stakeholders
with the intention of improving health outcomes
and efficiencies of the health care system.
Implicit in what is meant by knowledge is primarily scientific research, as made clear by the

It’s All in the Name
Undoubtedly, contributing to the confusion in the
area is the use of multiple terms to describe all or
part of the process. For example, a recent study
we conducted with 33 applied research funding
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Table 1 Definitions of Terms
Term
Knowledge
translation

Definition & Source
“The exchange, synthesis and ethically-sound application of knowledge - within
a complex system of interactions among researchers and users - to accelerate
the capture of the benefits of research for Canadians through improved health,
more effective services and products, and a strengthened health care system.”
Canadian Institutes of Health Research (http://www.cihr-irsc.gc.ca/e/29418.html
accessed Jan 24, 2006)
“The collaborative and systematic review, assessment, identification, aggregation
and practical application of high-quality disability and rehabilitation research by
key stakeholders (i.e., consumers, researchers, practitioners, policy makers) for
the purpose of improving the lives of individuals with disabilities.”19 US
National Center for the Dissemination of Disability Research (NCDDR)

Knowledge
transfer

“a systematic approach to capture, collect and share tacit knowledge in order for
it to become explicit knowledge. By doing so, this process allows for individuals and/or organizations to access and utilize essential information, which previously was known intrinsically to only one or a small group of people.”
Government of Alberta (http://www.pao.gov.ab.ca/learning/knowledge/transferguide/index.html accessed Jan 24, 2006).
“Successful knowledge transfer involves much more than a one way, linear diffusion of knowledge and skills from a university to industry; it depends on
access to people, information and infrastructure.” UK Particle Physics and
Astronomy Research Council (PPARC) (http://www.pparc.ac.uk/in/aboutkt.asp
accessed Jan 24, 2006).
“Knowledge transfer is about transferring good ideas, research results and skills
between universities, other research organisations, business and the wider community to enable innovative new products and services to be developed.” UK
Office of Science and Technology (http://www.ost.gov.uk accessed Jan 24, 2006).

Knowledge
exchange

“Knowledge exchange is collaborative problem-solving between researchers and
decision makers that happens through linkage and exchange. Effective knowledge exchange involves interaction between decision makers and researchers
and results in mutual learning through the process of planning, producing, disseminating, and applying existing or new research in decision-making.”
Canadian Health Services Research Foundation (http://www.chsrf.ca/keys/glossary_e.php accessed Jan 24, 2006).

Research
utilization

“process by which specific research-based knowledge (science) is implemented
in practice”20

Implementation

“the execution of the adoption decision, that is, the innovation or the research is
put into practice” (http://www.nursing.ualberta.ca/kusp/rustudy2/glossary.htm
accessed Jan 24, 2006).
(continued)
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Table 1 (continued)
Term

Definition & Source

Dissemination

“The spreading of knowledge or research, such as is done in scientific journals
and at scientific conferences.”
(http://www.nursing.ualberta.ca/kusp/rustudy2/glossary.htm accessed Jan 24.
2006)

Diffusion

“The process by which an innovation is communicated through certain channels
over time among members of a social system21 (p5)

Continuing
education

“Continuing Education for Health Professionals: planned educational activities
intended to further the education and training of specific health professionals for
the enhancement of practice, education, administration and research.”
Uniformed University Services for Health Sciences
(http://www.usuhs.mil/che/definitions.htm accessed Jan 26, 2006)
“Continuing education is a structured process of educating designed or intended
to support the continuous development of pharmacists to maintain and enhance
their professional competence. Continuing education should promote problemsolving and critical thinking and be applicable to the practice of pharmacy.”
(http://www.acpe-accredit.org/pdf/CEDefinition04.pdf accessed Jan. 24, 2006)

Continuing
professional
development

“Continuing professional development is the process by which health professionals keep updated to meet the needs of patients, the health service, and their
own professional development. It includes the continuous acquisition of new
knowledge, skills, and attitudes to enable competent practice.”22
“CPD...includes educational methods beyond the didactic, embodies concepts of
self-directed learning and personal development and considers organizational
and system factors.”23(p10)

CIHR clarification that the interactions are
between researchers and users and researchers
tend to only produce research or science.
Another important element of this definition is
the acknowledgement that the KT process
occurs in a complex social system of interactions
among stakeholders. Unfortunately, the CIHR
definition is not explicit about what is meant by
interactions that can range from simple communication to exchange of knowledge; however, the
NCDDR definition is clear that the interaction is
collaborative and two way.
The term knowledge transfer is probably the
one most commonly used and is also used in

fields outside of health care. Knowledge transfer
is used to mean the process of getting knowledge
used by stakeholders. Knowledge usually
encompasses all forms of knowing (research as
well as other ways of knowing). This term has
sometimes been interpreted as, and criticized
for, suggesting that the process is unidirectional,
from knowledge producers to stakeholders.
However, many using the term consider knowledge transfer a two-way process, although this is
not always made explicit. The definitions from
the UK Particle Physics and Astronomy
Research Council and the UK Office of Science
and Technology reveal that some users of the
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term do see the complexity of the KTA process
and consider transfer between all the stakeholders as critical. Another concern sometimes heard
about this term is that transfer has been interpreted to mean simply the first step of disseminating knowledge or information to stakeholders
and does not extend to the use of the knowledge
(i.e., putting it into action).
Knowledge exchange is the term now preferred by the Canadian Health Services Research
Foundation and was adopted to address some of
the concerns about the term knowledge transfer. A
key assumption behind this definition is that
researchers and decision makers are normally separate groups with distinct cultures and perspectives
on research and knowledge, with neither group
fully appreciating the other’s world. This has also
been referred to as the “two-communities theory.”24 Knowledge transfer and exchange in this
context involves bringing together researchers and
decision makers and facilitating their interaction,
which starts with collaborating on determining the
research question. This ongoing exchange and
knowledge transfer ensure that the knowledge generated is relevant and applicable to stakeholder
decision making as well as useful to researchers
(http://www.iwh.on.ca/kte/kte.php; accessed Jan
24, 2006). Implicit and unique to this definition is
the focus on a collaborative research approach
spanning the entire KTA process25: researchers and
decision makers are engaged together from initially identifying the research question through to
applying the knowledge. In contrast, with knowledge translation and transfer, there is no expectation that the same stakeholders will be involved in
all phases of the process. Indeed, it is often
assumed that there would be different individuals
involved at different steps in the KTA journey.
The term research utilization has been used
in nursing for decades. The defining characteristic here is that it is a subset of knowledge utilization whereby the knowledge has a research
base to substantiate it (http://www.nursing.ualberta.ca/kusp/rustudy2/glossary.htm; accessed
Jan 24, 2006). Research utilization is focused

only on moving research findings into action. As
with the other terms, this one is sometimes used
as a noun to describe the KTA process and
sometimes as a verb representing the doing of it.
The term implementation is more common
in the United Kingdom and Europe. Implementation research has been defined as the scientific
study of methods to promote the systematic
uptake of clinical research findings and other
evidence-based practices into routine practice
and, hence, to improve the quality and effectiveness of health care.26 It includes the study of
influences on health care professional and organizational behavior and of interventions to
enable them to use research findings more effectively (http://www.implementationscience.com;
accessed Jan 24, 2006). Similar to research utilization, the term implementation in health care
tends to refer to implementation of research as
opposed to other forms of knowledge, but as
with the other terms, the focus is on the application or uptake of knowledge. The journal
Implementation Science was recently launched
and will encompass all aspects of research relevant to the scientific study of methods to promote the uptake of research findings into routine
health care in both clinical and policy contexts.
No discussion of the more prominent terms
informing the KTA discourse would be complete
without mentioning dissemination and diffusion.
Both of these terms can be differentiated from
those above by their general lack of emphasis on
the development of the knowledge (i.e., the creation of the knowledge or the quality of the
knowledge) or the actual uptake or implementation of the knowledge. They often refer to the
promulgation of knowledge products to increase
stakeholders’ awareness of them or the specific
and discrete strategies used to promulgate
knowledge products. Although Rogers’ definition of diffusion acknowledges the social nature
of the phenomenon, this complexity is often not
captured by those using the term. Perhaps
adding to the confusion is that some use the term
dissemination in a way similar to the above KTA
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definitions, although this is not the definition commonly attributed to the term in health
care. For example, in 1993, Hutchinson and
Huberman defined dissemination as “the transfer of knowledge with and across settings, with
the expectation that the knowledge will be
‘used’ conceptually or instrumentally.”27 More
recently, Kerner and colleagues28 have used the
term to mean the complex process of moving
research into practice.
Before leaving this discussion about terms
and definitions, it is worth noting that there are
many terms that are often confused with KTA,
resulting in misperceptions about what KTA is.
For example, translational research (the transfer
of basic science discoveries into clinical applications) does not fall under our conceptualization of KTA because translational research
falls short of widespread adoption. KTA is also
often confused with continuing education.
Traditionally, continuing education focuses on
enhancing health care professionals’ clinical
competence. KTA has a broader focus with stakeholders including patients, policymakers, and
health care professionals among others.17
Moreover, the focus of KTA is to ultimately
enhance health status. Similarly, KTA can be confused with continuing professional development
(CPD), which advocates a more holistic approach
to maintaining competence through the development of lifelong learning to meet the needs of
patients, the health system, and individuals’ own
professional development. However, the audience
for KTA is much broader than for CPD, which
targets only the health care professional.17

meable. The action phases may occur sequentially or simultaneously, and the knowledge
phases may influence the action phases. Figure 1
presents our conceptualization of the KTA
process. The funnel symbolizes knowledge creation, and the cycle represents the activities and
processes related to use or application of knowledge (action). With our conceptualization,
knowledge is empirically derived (i.e., research
based) but also encompasses other forms of
knowing such as experiential knowledge as well.
If taken as a whole with knowledge producers-researchers and knowledge implementersusers working collaboratively throughout the
process, the model represents the Canadian
Health Services Research Foundation’s definition of knowledge exchange. Alternatively, the
model can also accommodate different phases
being accomplished by different stakeholders
and groups (working independently of each
other) at different points in time. For example,
researchers can simply focus on knowledge creation activities, leaving the uptake of the knowledge to others to promote and facilitate.
Knowledge Creation
The knowledge funnel represents knowledge
creation and consists of the major types of
knowledge or research that exist and can be used
in health care. Some of the phases are similar to
those proposed by Haynes.29 As knowledge
moves through the funnel, it becomes more distilled and refined and presumably more useful to
stakeholders. Another analogy would be to think
of the research being sifted through filters at
each phase so that, in the end, only the most
valid and useful knowledge is left.
For example, the phase of knowledge inquiry
represents the unmanageable multitude of primary studies or information of variable quality
that is out there and that may or may not be easily accessed. This can be thought of as first-generation knowledge that is in its natural state and
largely unrefined, like diamonds in the rough.

Making Sense of the Black Box That Is KTA
For conceptual and illustrative purposes, we
have divided the KTA process into two concepts:
knowledge creation and action, with each concept comprised of ideal phases or categories
(Figure 1). In reality, the process is complex and
dynamic, and the boundaries between these two
concepts and their ideal phases are fluid and per-
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Figure 1 Knowledge to action process

Knowledge synthesis, or second-generation
knowledge, represents the aggregation of existing knowledge. The process involves the application of explicit and reproducible methods to
the identification, appraisal, and synthesis of
studies or information relevant to specific questions. It is done to make sense of all the relevant
knowledge. This knowledge often takes the form
of systematic reviews, including meta-analysis
and meta-synthesis.
Third-generation knowledge consists of
knowledge tools or products. Synopses such as
ACP Journal Club, practice guidelines, decision
aids and rules, and care pathways are examples
of such tools. The purpose of these tools is to
present knowledge in clear, concise, and userfriendly formats and ideally to provide explicit
recommendations with the intent of influencing
what stakeholders do30 and to meet the stakeholders’ knowledge or informational needs,

thereby facilitating the uptake and application of
knowledge.
At each phase of knowledge creation, knowledge producers can tailor their activities to the
needs of potential users. They can tailor their
research questions to address the problems identified by users. When the results are available, they
can tailor or customize the message for the different intended users (e.g., repackage their products
for specific user audiences: the public, practitioners, policymakers). Furthermore, they can tailor
or customize the method of dissemination to better reach the intended users. As Lavis et al.31 and
others32 have noted, knowledge producers can
facilitate the uptake of research by addressing five
questions: What should be disseminated? To
whom should it be disseminated? By whom
should it be disseminated? How should it be disseminated? and With what effect should it be
disseminated?
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problem or issue that deserves attention and
searching for knowledge or research that might
address the problem. Once the relevant research
is identified, it is then critically appraised to
determine its validity and usefulness for the
problem at hand. Alternatively, a group or individual may start by identifying or becoming
aware of the knowledge (e.g., a practice guideline) and then determining whether there is a
knowledge-practice gap that needs filling with
the identified knowledge.
Next comes a phase involving adapting the
knowledge to the local context. By this we mean
the process individuals or groups go through as
they make decisions about the value, usefulness,
and appropriateness of particular knowledge to
their setting and circumstances. It also encompasses those activities that they may engage in to
tailor or customize the knowledge to their particular situation. The process may be more or
less formal36 but is a critical step; as Huberman
noted many years ago, research is not used as a
can opener is used.37 Generic knowledge is seldom taken directly off the shelf and applied
without some sort of vetting or tailoring to the
local context.
The uptake of knowledge can be influenced
by issues related to the knowledge to be adopted,
the potential adopters, and the context or setting
in which the knowledge is to be used.38–40 At the
barriers assessment phase, those wanting to bring
about change (implementers or change agents)
should assess for potential barriers that may
impede or limit uptake of the knowledge so that
these barriers may be targeted and hopefully overcome or diminished by intervention strategies.
The barriers assessment should also identify supports or facilitators that can be taken advantage of.
The next phase, which is the one usually
equated with the concept of dissemination or
transfer strategies, is about planning and executing interventions to facilitate and promote awareness and implementation of the knowledge. This
involves selecting and tailoring interventions to
the identified barriers and audiences. Lomas41

Action Cycle
The action part of the process can be thought of
as a cycle leading to implementation or application of knowledge. In contrast to the knowledge
funnel, the action cycle represents the activities
that may be needed for knowledge application.
These phases are dynamic, can influence each
other, and can be influenced by the knowledge
creation phases.
The action phases are derived from a review
we are undertaking of planned-action theories,
frameworks, and models. Planned action refers to
deliberately engineering (not haphazardly)
change in groups that vary in size and setting.
Those who use planned-action theories or models
may work with individuals, but their objective is
to alter ways of doing things in social systems.
Planned-action theories or models are intended to
help planners or change agents control variables
that increase or decrease the likelihood of the
occurrence of change.33,34 To date, we have identified over 60 such theories or frameworks.35
Among the theories or frameworks are many
commonalities. These commonalities are represented by the following phases:
• Identify a problem that needs addressing
• Identify, review, and select the knowledge
or research relevant to the problem (e.g.,
practice guidelines or research findings)
• Adapt the identified knowledge or
research to the local context
• Assess barriers to using the knowledge
• Select, tailor, and implement interventions
to promote the use of knowledge (i.e.,
implement the change)
• Monitor knowledge use
• Evaluate the outcomes of using the
knowledge
• Sustain ongoing knowledge use
As the knowledge cycle takes a plannedaction approach, the first step can often involve
a group or individual identifying that there is a
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change is related to their lack of interest in changing, other barriers beyond their control, or new
barriers that may emerge after the initial introduction of the adapted knowledge.
The subsequent phase is to determine the
impact of using the knowledge. This is to evaluate whether application of the knowledge actually makes a difference in terms of such things
as health, practitioner, and system outcomes.
Evaluating the impact of knowledge use is the
only way to determine whether the efforts to
promote its uptake were successful and worth it.
The last phase on the action side is about
sustaining the use of knowledge. Interest in sustainability of knowledge use is relatively recent,
and so there has not been much research into this
important aspect of the KTA process. While the
barriers to ongoing use of the knowledge may be
different from the barriers present when the
knowledge was first introduced, the process for
planning and managing the change should be the
same: assess barriers to knowledge sustainability, tailor interventions to these barriers, monitor
ongoing knowledge use, and evaluate the impact
of initial use and sustained use of the knowledge. The sustainability phase should set in
motion a feedback loop that cycles through the
action phases.
As each action phase can be influenced by
the phases that precede it, there may also be
feedback between the phases. For example, the
monitoring-adoption phase might reveal that the
knowledge is not being acted upon; this would
lead change agents to rethink the implementation strategies used and introduce more of the
same or different ones to try to improve the
uptake of the knowledge.
It is important to also emphasize that both
local and external knowledge creation or
research can be integral to each action phase. For
example, local research can be done to determine the magnitude of the problem or the care
gap, assess barriers to knowledge using qualitative or survey methods, and monitor knowledge
use and outcomes. External knowledge or

has provided a useful classification that differentiates diffusion (passive unplanned efforts such
as publishing an article in a journal or making it
accessible on the Web) from dissemination (tailoring the message and targeting it to a particular
audience) and from implementation (systematic
efforts to encourage adoption). The evidence,
while limited, is fairly consistent that change is
more likely to occur with more planned and
focused interventions.42–45 For example, barriers
for potential adopters may be related to knowledge, attitudes, skills, habits, or the like.
Interactive educational interventions and outreach visits can be useful for addressing these
types of barriers. When the barriers are related
more to the organization of service delivery,
introducing reminder systems, modifying the
documentation system, changing staffing levels,
purchasing equipment, or altering the remuneration process may be useful strategies.
Once the implementation interventions have
been launched, the next phase is monitoring
knowledge use or application. Here it becomes
important to define what constitutes knowledge
use so that it can be measured. At least three types
of knowledge use have been described.46 There is
conceptual use of knowledge that describes
changes in levels of knowledge, understanding,
or attitudes; instrumental use that describes
changes in behavior or practice (and translates
into improved health outcomes); and strategic
use (the research-as-ammunition tradition35) that
relates to the manipulation of knowledge to attain
specific power or profit goals. Monitoring use of
the knowledge is necessary to determine how and
the extent to which it has diffused throughout the
potential-adopter group. It can also be used to
determine whether the interventions have been
sufficient to bring about the desired change or
whether more of the same or new interventions
may be required. If the degree of knowledge use
is less than expected and desired, it may be useful to reassess the potential adopters at this stage
about their intention to use the knowledge. This
could help to determine whether the lack of
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and on the nature of the terrain. In order to
advance the science of KTA, consensus on terms
and definitions is essential if knowledge producers and implementers and users are to effectively
and meaningfully communicate with each other.
The establishment of a common nomenclature is
also often an important step in advancing a new
field of scientific inquiry and is particularly useful in outlining the research agenda and highlighting its gaps.
Ensuring that knowledge to action occurs is
complex and challenging. As we have outlined,
KTA is about an exchange of knowledge
between relevant stakeholders that results in
action. To achieve this, appropriate relationships
must be cultivated. The first step in this process
is to identify the relevant stakeholders and to
establish a common understanding of KTA. It is
our hope that this discussion and clarification of
terms, along with our presentation of a conceptual map for the KTA process, will help knowledge producers and users understand the nature
of the terrain so that they can find their way
through the complex, iterative, and organic
process of knowledge translation.

Lessons for Practice
• Knowledge translation is about turning
knowledge into action and encompasses the processes of both knowledge
creation
and
knowledge
application.
• Knowledge translation subsumes and
builds on continuing education and
continuing professional development.
• Health care professionals need to learn
about planned-action theories and
frameworks so as to be able to understand and influence change in their
practice settings.
• Continuing education should be based
on the best available knowledge,
whether in the form of knowledge tools
(e.g., practice guidelines), knowledge
syntheses, or primary knowledge
inquiries.
• Continuing education should apply
strategies shown to be effective at
transferring knowledge.
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