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Research findings will not change health outcomes unless health care organizations, systems, and professionals
adopt them in practice. Knowledge translation research is the scientific study of the methods to promote the uptake
of research findings by patients, health care providers, managers, and policy makers. Many forms of enquiry
addressing different questions are needed to develop the evidence base for knowledge translation. In this paper we
will present a description of the broad scope of knowledge translation research with a reflection on activities needed
to further develop the science of knowledge translation. Consideration of some of the shared research challenges
facing the fields of knowledge translation and continuing professional development will also be presented.
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Introduction

Knowledge derived from research will only improve patient
care if it is applied in clinical, policy, and administrative de-
cision making. The gap between the best available scientific
evidence and policy/clinical decision making is a common
finding in health services research. Current estimates suggest
that it takes 1 to 2 decades for original research to be incor-
porated into routine practice.1 Given the pace of research and
innovation in health care, the knowledge-to-practice gap is a
concern.

Knowledge translation (KT) is the process of moving from
what has been learned through research to application in
different decision-making contexts. The Canadian Institutes
of Health Research (CIHR) defines knowledge translation as

a dynamic and iterative process that includes the synthe-
sis, dissemination, exchange and ethically-sound application
of knowledge to improve the health of Canadians, provide
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more effective health services and products and strengthen
the healthcare system.2

While this definition has been adopted locally and inter-
nationally by many health researchers and health care orga-
nizations, at least 100 terms have been used in the literature
to describe some aspect of KT.3 The use of multiple terms
across different disciplines, research traditions, and countries
poses a barrier for understanding and using the KT literature.

Successful KT requires understanding and attending to
the multidimensional barriers and facilitators that influence
the knowledge decision-making gap. Knowledge transla-
tion research is the scientific study of the determinants of
knowledge use and the methods to promote the uptake of
research findings by health care providers, policy makers,
and patients.4 the term knowledge translation research is of-
ten used interchangeably with implementation research or
quality improvement research and involves investigating the
methods, mechanisms, and measurements, which influence
the KT process.

In this article, we present a brief historical overview of
the development of KT research in the health sciences and
a review of the scope of KT research. The article concludes
with reflections on common research challenges facing the
fields of KT and continuing professional development (CPD).

Historical Overview

The existing literature on KT is distributed across differ-
ent disciplines with roots that can be traced back to the
field of agriculture at the beginning of the 20th century.
Early diffusion research was situated within disciplinary silos
(primarily sociology, anthropology, and education); however,
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by the mid-1960s, with Roger’s publication of the Diffusion
of Innovation, the disciplinary boundaries began to break
down.5 Estabrooks et al6 used citation mapping to document
the historical development of the field of knowledge utiliza-
tion from 1945 to 2004, highlighting four relevant domains of
study: diffusion of innovation, knowledge utilization, tech-
nology transfer, and evidence-based medicine.

During this same time period, health care organizations
were focused on implementing quality improvement (QI)
initiatives to measure performance and implement change.7

An analysis of QI methodologies between 1988 and 2007 re-
vealed continuous turnover of methodologies in health care
organizations with little substantive difference separating
them and limited empirical evidence of the benefits or costs.8

Grol9 identified the need to halt the trend toward quick fixes
and move toward sustained QI research.

Infrastructure to support the expanding field of KT re-
search has grown over the past decade. In 2006, an open-
access journal, Implementation Science, was launched, with
a mandate to publish 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. Ef-
forts to strengthen the development of KT research include
initiatives such as the CIHR Knowledge Translation Strategy
2004–2006 and the Knowledge Utilization Studies Program
(KUSP) at the University of Alberta. Knowledge Transla-
tion Casebooks, which highlight exemplars of translating
knowledge into practice, have also been published in both
the United Kingdom and Canada.

Scope of KT Research

The goal of KT research is to develop a generalizable em-
pirical and theoretical basis to optimize KT activities. While
the field of KT research is growing, it continues to face
a number of conceptual and methodological challenges.10

KT interventions are generally complex to design and eval-
uate. To date, many KT interventions have been selected
using intuitive/nontheoretical methods.4,11 In 2008, the Med-
ical Research Council (MRC) published updated guidelines
to assist researchers with developing and evaluating com-
plex interventions.12 The guidelines emphasize the use of
existing evidence and theory throughout the process. Theory-
based KT research presents a number of benefits, includ-
ing development of a generalizable framework for assessing
barriers and facilitators, optimizing selection of interven-
tion components, and design of a comprehensive evaluation
strategy.13,14 Although the body of knowledge is growing,
it remains difficult to draw conclusions about what are the
most effective approaches in specific settings. Many forms of
inquiry addressing different questions are needed to develop
the evidence base for knowledge translation. The following
examples highlight some of the gaps in the specific areas of
inquiry.

Research Into the Evolution of and Critical Discourse Around
Research Evidence

Ioannidis has undertaken a series of studies exploring the
evolution of basic and applied research. He demonstrated the
“Proteus effect” where the initial published findings in both
basic and applied health research tend to be more optimistic
than subsequent published findings.15 In another study he
demonstrated the unreliability of highly cited randomized
controlled trials (RCTs).16 Based on his results, Ioannidis
has suggested that approximately 50% of published research
is false.17 These findings suggest that the development of
reliable evidence depends on empirical demonstration of its
reproducibility, validity, and generalizability over a specified
range of instances and contexts. A mature and valid evi-
dence base is essential before expending scarce resources on
intervention strategies in implementation research.18 How-
ever, there are a number of barriers which hinder appropriate
replication of KT research findings, including the lack of
a generalizable framework to guide replication of complex
interventions.

Identification of Knowledge to Action Gaps

Identifying and measuring the gap between evidence and
practice is one of the first steps in the KT process.19 Strate-
gies used to measure the gap can vary depending on whether
the gap is being measured at the individual, population, health
care provider, or organizational level. Needs assessment, in-
dividual studies and systematic reviews are useful tools for
understanding gaps in practice. However, appropriate quality
indicators can provide a more expedient means for assessing
the gap. The Institute for Clinical Evaluative Studies (ICES)
has produced a series of health care reports in Ontario which
highlight evidence-practice gaps and could be used to iden-
tify priorities for knowledge translation research.20,21 Re-
searchers and policy makers have also used ICES data in
combination with other data sources for projects such as as-
sessing the rates of hyperkalemia following publication of an
RCT on aldactone22 or examining the association between
variations in the use of antipsychotic drugs and variations
in their clinical indications in older adults with dementia.23

Further work is needed to better understand the best methods
for selecting important indicators, identifying relevant mea-
sures and collecting and reporting the data at different levels
of the health care system.

Knowledge Syntheses

Knowledge syntheses involve “the contextualization and in-
tegration of research findings of individual research studies
within the larger body of knowledge on a topic.”2 A num-
ber of different approaches can be used to conduct knowl-
edge syntheses, including systematic reviews, narrative
reviews, realist reviews, and scoping reviews.24 The trust-
worthiness of findings of any knowledge syntheses depends
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on the use of rigorous review methods. A number of in-
ternational initiatives support the conduct of high-quality
syntheses. The Cochrane Collaboration is an international
not-for-profit organization that has conducted over 4,500
systematic reviews on the effectiveness of health care in-
terventions and policies.25 The Cochrane Effective Practice
and Organization of Care (EPOC) group in collaboration
with the Canadian Agency for Drugs and Technologies in
Health (CADTH), produced the Rx for Change database,
which includes appraised summaries of over 300 reviews
of health professional behavior change strategies.26 Unfor-
tunately, the conclusions that one can draw from systematic
reviews of complex interventions is limited by poor descrip-
tions of the functional components of the interventions and
inconsistencies with terminology.13 The recent launch of an
open access international database for registering system-
atic reviews, PROSPERO, will provide a public record of
planned systematic review methods and should reduce inap-
propriate duplication and promote prospective specification
of key elements of reviews.27

Research Into Knowledge Retrieval, Evaluation, and
Knowledge Management Infrastructure

The substantial increase in the volume of research evidence
produced over the past 20 years has created a challenge for
finding the right information at the right time. The develop-
ment of specialized search strategies can be used to retrieve
clinically important information from electronic databases.28

However, emerging technology can also facilitate knowl-
edge dissemination among health care professionals, re-
searchers, caregivers, and patients.29 Technologies and tools
such as ACP Journal Club, McMaster KT+, and Evidence
Updates are products that interpret and disseminate synthe-
sized evidence,30 and present the evidence in a more user-
friendly way.31 A field of research is developing in response
to the need to better understand the factors that impact how
clinicians use these electronic information sources.32,33

Development of Methods to Assess Barriers and
Facilitators to KT

Multiple factors at different levels of the health care system
(structural, organizational, peer group, individual) influence
use of research in decision making.34–36 Understanding these
factors is a critical first step in designing effective interven-
tion strategies. A number of tools exist to assess barriers to
knowledge use37–39; however, further validation is required
in a range of settings and contexts.

Knowledge translation frequently requires patients, clin-
icians and policy makers to change their behaviors. Under-
standing the health behavior of providers and policy makers
requires attention to the cognitive and social factors that
impact decision making in practice.4 A variety of social
cognitive theories have been used to explain health care
professional cognitions across a range of behaviors and

settings.40 Focus has been on theories that have been em-
pirically tested, explain behavior in terms of factors that are
amenable to change and include nonvolitional factors. How-
ever, the number of available social cognitive theories and the
overlapping constructs present a challenge for knowing how
to select and apply psychological theories when exploring
specific health behaviors. To maximize the accessibility and
usefulness of psychological theory, Michie et al41 developed
a theoretical domains framework (TDF). The framework was
developed through a process of expert consensus and draws
on 33 behavior change theories and 128 explanatory con-
structs. The ability to identify determinants of specific be-
haviors will assist design of appropriate behavior change
interventions. Theory based interventions allow the devel-
oper to make explicit the causal pathways that underlie the
intervention.42 The TDF has been used to explore provider
behavior across a number of health settings. In a recent clus-
ter RCT the TDF was used to assess the barriers and enablers
for general practitioners use of an evidence-based clinical
practice guideline to manage acute low back pain.43,44 The
TDF has also been used to assess barriers to reducing blood
transcribing behavior of physicians in neonatal intensive care
and surgical care areas in the United Kingdom and Canada.45

Further testing is required to refine methods for identifying
important constructs and domains and for use in complex
behaviors.

Development of Methods for Optimizing KT Strategies

MRC guidelines recommend a systematic approach for de-
veloping interventions using appropriate theory and the best
available evidence.12 Choice of intervention should be based
on assessment of barriers, understanding the causal pathway
of the intervention, empirical evidence about the effects of
the interventions and knowledge of available resources. At
present, the process for selecting appropriate interventions,
even when relevant theoretical domains have been identi-
fied, is unclear. Intervention mapping is a systematic way of
moving from knowledge about behavioural determinants to
change goals and ultimately to intervention strategies.46 Pre-
liminary work is currently under way to assist with mapping
theoretically derived behavioral determinants to behaviour
change techniques.42 This work represents the first step to-
ward developing an evolving taxonomy of behavior change
techniques that could be used for designing theory-based
behavior change interventions.

Evaluation of KT Strategies

Evaluating KT inventions in practice can be challenging
as evaluation takes place in a wide range of settings that
can place restraints on the researchers’ choice of interven-
tion and evaluation methods.12 In addition, KT interventions
often contain multiple components, which may act inde-
pendently or interdependently. Quantitative and qualitative
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methods can help develop a comprehensive understanding
of complex interventions however, choice of design should
be driven by the research question, the setting and the
feasibility.47 The goal of producing local or generalizable
knowledge will also influence choice of study design.10 Ran-
domized trials are considered the gold standard for assess-
ing causality but may be difficult to operationlize in certain
settings.48 Cluster randomized trials are useful if there is con-
cern with contamination of the control group,12 as is often
the case with complex interventions in health care organiza-
tions. Well designed quasi experiments may be used when
randomization is not possible.48 Evaluations should also re-
veal information about the processes and mechanisms of
actions of the intervention49,50 and incorporate an economic
analysis.51 Qualitative methods are useful for exploring the
“active ingredients” of the intervention.52 Theory-based pro-
cess evaluations which run alongside the trials can provide
insight into the “black box” of intervention effectiveness.53,54

There is an ongoing need for adequately designed, powered,
and analyzed trials evaluating KT interventions.

Development of KT Research Methods

The past decade has seen an increase in KT research. In gen-
eral, contributions to the science of knowledge translation
research are compromised by weak study designs with poor
justification of intervention selection, limited use of theory
and inadequate evaluation.55,11 However, collaborative struc-
tures which support the development of KT research meth-
ods are beginning to appear internationally. Dagenais et al56

spearheaded an initiative in Quebec to foster coherence in
KT research and intervention activities in the field of popu-
lation health. In 2007, the Academic Emergency Medicine
Consensus Conference was held to address the specific re-
search methodologies most appropriate for studying knowl-
edge translation interventions in emergency medicine.57 In
2008, the National Institute of Health Research (NIHR) sup-
ported the development of nine Collaborations for Leader-
ship in Applied Health Research and Care (CLAHRCs), to
develop and investigate methods for translating research into
practice.58 Each CLAHRCs represents a collaboration be-
tween a local university and surrounding health service orga-
nizations. KT Canada, a network of over 50 researchers from
six Canadian universities, was formed in 2009 to improve
how research results are communicated and to develop con-
sensus on KT terminology and methods. These structures and
networks should contribute to building programs of research
in KT which will strengthen the evidence base in the field.
Important methodological issues will need to be identified
and resolved through continued multi- and interdisciplinary
endeavors.51

Development of KT Theory

Although a relatively new field study, KT is quickly accu-
mulating a number of descriptive theories dispersed across

a range of disciplines as scientists and interested stakehold-
ers attempt to describe the phenomena of KT. Typically, the
relationship between theory and research in science is de-
scribed as codependent; theory is needed to guide research
and research is needed to test and refine theory. In the field
of KT, explanatory or predictive theory is needed to design
and test interventions.59 Rothman suggests that theory should
evolve based on empirical evidence and intervention research
is useful for testing and refining behaviour change theory.60

A number of evidence-based practice (EBP) and KT
models exist in the health services literature and con-
structs vary according to different disciplines and context
perspectives.61–63 In a narrative review of the KT literature,
Ward64 identified 28 different models, which explained all or
part of the KT process. Five common components emerged:

1. Problem identification and communication.
2. Knowledge/research development and selection.
3. Analysis of context.
4. Knowledge transfer activities or interventions.
5. Knowledge/research utilization.

While theory development appears to be outpacing the
use of theory in research, the following examples and those
presented in previous sections of this paper suggest that
theory-based KT research is beginning to gain some trac-
tion. The Knowledge-to-Action framework65 (FIGURE 1)
has been used as the organizing framework for a number of
international KT programs and projects.66,67 Gardner et al68

used behavior change theory as an organizing framework
to conceptualize and categorize audit and feedback. As an
emerging field, the theoretical background for knowledge
translation is complex and at times contradictory. Choosing
the right theory to test a particular intervention in a given
setting is challenging. As a multidisciplinary field, theory

FIGURE 1. The Knowledge-to-Action Framework
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Lessons for Practice

• Knowledge translation interventions are
generally complex to design and evaluate.

• Theory should be used to optimize the de-
sign and evaluation of interventions.

• Opportunities for collaboration between
CPD and KT exist across a range of re-
search activities.

scholars should look for opportunities to incorporate insight
from different disciplines and seek to develop generalizable
theories which may be useful across behaviors.

Shared CPD and KT Research Challenges

“Health professionals serve as the bridge between patients,
the knowledge generated by scientific evidence, and the poli-
cies and practices to implement that knowledge.”69 CPD and
KT share a similar goal; changing the behavior of health
professionals to enhance best practice and improve patient
outcomes. CPD and KT draw on a range of theories and
methods to inform their practice. However, both fields fall
short in maximizing the use of theory and empirical evi-
dence when designing strategies. Opportunities for collab-
oration exist across a range of activities including building
an evidence base of successful health professional behav-
ior change techniques. CPD and KT researchers face similar
problems when conducting real-world intervention research
in complex health care organizations. There is a need to as-
sess barriers at multiple levels and draw on best practice
evidence when selecting interventions across different set-
tings. Weak designs and poor reporting in the CPD and KT
research literature results in limited insight into the ratio-
nale and specification of the intervention, the true effect, and
the likely confounders. The use of rigorous designs (RCTs,
Controlled Before After, Interrupted Time Series) with com-
prehensive evaluations, including information about the pro-
cesses, mechanisms of action, and economic analysis are
needed. Researchers working within the field of KT and CPD
need to pay particular attention to their use of language and
report rich descriptions of the context and implementation
strategy to make explicit reasons for success or failure of the
interventions. Finally, careful consideration of sustainability
as it relates to the effects of interventions over time, research
funding and a research workforce requires further attention
in both fields.
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