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Adapting Knowledge Translation Strategies for Rare
Rheumatic Diseases
Tania Cellucci, Shirley Lee, and Fiona Webster

ABSTRACT. Rare rheumatic diseases present unique challenges to knowledge translation (KT) researchers. There
is often an urgent need to transfer knowledge from research findings into clinical practice to facilitate
earlier diagnosis and better outcomes. However, existing KT frameworks have not addressed the
specific considerations surrounding rare diseases for which gold standard evidence is not available.
Several widely adopted models provide guidance for processes and problems associated with KT.
However, they do not address issues surrounding creation or synthesis of knowledge for rare diseases.
Additional problems relate to lack of awareness or experience in intended knowledge users, low
motivation, and potential barriers to changing practice or policy. Strategies to address the challenges
of KT for rare rheumatic diseases include considering different levels of evidence available, linking
knowledge creation and transfer directly, incorporating patient and physician advocacy efforts to
generate awareness of conditions, and selecting strategies to address barriers to practice or policy
change. (J Rheumatol First Release May 1 2016; doi:10.3899/jrheum.151297)
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Children with rare rheumatic diseases may present with
life-threatening symptoms, and prognosis often depends on
how quickly their underlying condition is recognized. For
example, a previously healthy child with central nervous
system vasculitis may experience refractory seizures or
strokes1,2. Late diagnosis leads to poor outcomes, such as brain
damage or death, while early recognition and treatment
promote full recovery2. The effect of delayed diagnosis on
morbidity and mortality has been described in other rare
rheumatic diseases, ranging from autoimmune encephalitis to
systemic sclerosis3,4,5,6. Further, novel diseases, such as genetic
autoinflammatory syndromes, are being described at a rapid
pace, making it challenging to diagnose these conditions7.
Knowledge gaps about childhood rheumatic diseases

present a critical obstacle to diagnosis. Prior international
studies have demonstrated that family physicians lack confi-
dence in recognizing and managing autoimmune condi-
tions8,9,10,11,12,13,14. These issues are more accentuated for
children with rheumatic diseases because of lower prevalence
and contribute to observed referral delays to rheumatolo-
gists15,16,17. Limited awareness and infrequent exposure
during clinical training and practice are involved in physi-
cians’ discomfort and form barriers to practicing medicine
based on evidence18.
A unique challenge in treating childhood rheumatic

diseases relates to an absence of the traditional “pillars” of
research evidence — randomized controlled trials — because
of small sample sizes19. New or modified trial designs and
statistical analyses, such as crossover, randomized with -
drawal and N-of-1 trials, are increasingly used to augment
data available when studying rare diseases20. However,
access to new research knowledge about rheumatic diseases
remains limited mainly to scientific publications and
conference presentations.
Studies have demonstrated that traditional methods of

research dissemination are too passive to change the behavior
of practicing physicians21,22. Didactic presentations of new
research evidence have consistently been shown to be weak
strategies for changing clinician behavior22,23,24. For example,
journal articles are unlikely to yield behavior change22,23,25.
Even user-friendly guidelines based on evidence are incorpo-
rated slowly and erratically into clinical practice because of
multiple factors, such as lack of familiarity, complexity,
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compatibility with current practice, and access to required
resources18,26,27,28. None of these traditional dissemination
methods assist individual practitioners in addressing real
barriers to practice change, including financial, organizational,
patient, personal, and professional factors22,23. For example,
research studies may demonstrate that a biologic agent is
highly effective in treating a rheumatic disease, but a clinician
may not prescribe the medication if insurance companies or
government drug programs refuse to fund it.
Knowledge translation (KT) research demonstrates that

active strategies, including chart audits and outreach visits,
help promote incorporation of research findings into clinical
practice22. While KT research and practice offer a better
approach to addressing clinical knowledge gaps, KT liter-
ature has not focused on rare conditions such as childhood
rheumatic diseases. As a result, modification of existing KT
models is needed to disseminate knowledge surrounding low
frequency conditions. We will review the current KT defini-
tions and models, and highlight special considerations for KT
involving rare diseases.

METHODS AND LITERATURE SEARCH RESULTS
Our manuscript presents a narrative review of the definition
of KT, a number of KT models, and the existing literature on
KT strategies in rare diseases. Searches of MEDLINE,
CINAHL, EMBASE, and PsycINFO electronic databases
were conducted using the key words “knowledge trans-
lation,” “knowledge transfer,” “research dissemination,” and
“research utilization” to develop a comprehensive list of
existing KT models. These search terms were specifically
chosen because they have been previously identified as being
frequently used to refer to KT in the literature29. For our
manuscript, the authors excluded all KT models that did not
apply specifically to the healthcare field, did not have a robust
description in the literature, had never been evaluated or
validated in research studies, and were rarely used within KT
practice. The remaining KT models were reviewed carefully
to answer the research question: “What are the key elements
and strategies in KT models that apply to healthcare?”
Then, a search of the MEDLINE, CINAHL, EMBASE,

and PsycINFO electronic databases was repeated using the
above search terms and adding “rare diseases.” The inclusion
of the search term “rare diseases” did not yield any relevant
articles. In addition, a search through the archives of the
journal Implementation Science using the search term “rare
diseases” identified 32 articles; however, a review of the
abstracts of these articles revealed that only 1 article
discussed KT for rare disease.
As a result, we performed a search for key papers written

by established KT experts that critiqued the existing KT
models. A manual search of the references of these relevant
articles was also completed. These articles were reviewed in
depth to answer the research questions: “What are the specific
issues when adapting KT for rare diseases, and what are the

potential solutions?” Additional considerations that would
affect KT for rare diseases were also recognized by the
authors during their review of the KT models and several of
the potential solutions were proposed based on the authors’
experiences.

DISCUSSION
1. Knowledge translation: Definitions and models
There are several definitions and diverse terminology for KT
in the literature, including implementation science,
knowledge transfer, and research dissemination or utili -
zation29. The Canadian Institutes of Health Research define
KT as the “dynamic and iterative process that includes
synthesis, dissemination, exchange and ethically-sound appli-
cation of knowledge to improve the health of Canadians,
provide more effective health services and products, and
strengthen the health care system”30.
Currently, there are numerous KT models in the research

literature (Table 1). Most suggest that KT should take place
through an interactive dynamic process involving many inter-
ested parties31,32. Several models only focus on 1 aspect of
the KT process, for example, the Coordinated Implemen -
tation Model and the Practical Robust Implementation and
Sustainability Model describe factors that must be considered
when implementing existing research in the practice
environment33,34. Other models focus exclusively on the
people involved in the KT process. The Knowledge
Exchange and Knowledge Brokering Model depends on the
activities of a knowledge broker, while the Interfaces and
Receptor Model focuses on the effect of their differing
cultures on the interactions between researchers, policy-
makers, and subsequent decision making35,36. The Frame -
work for Adopting an Evidence-Informed Innovation in an
Organization, the Framework for Knowledge Transfer, and
the Understanding User Context Framework consist of a
series of questions to guide researchers but do not actually
provide steps for the KT process37,38,39.
The Ottawa Model of Research Use (OMRU) was

designed to guide policymakers through 6 key areas in KT
— practice environment, potential adopters, innovation based
on evidence, transfer strategies, evidence use, and outcomes
— that are dynamically interconnected through assessment,
monitoring, and evaluation40. Systematic examination of the
practice environment, including policies, resources, social
context, and patients, and of the intended users according to
their knowledge, skills, and motivation for change is recom-
mended to identify barriers to behavior change and to guide
selection of KT strategies40. The Promoting Action on
Research Implementation in Health Services (PARIHS)
framework is based on the premise that successful implemen-
tation of research into practice depends on high qualities of
evidence (including study results, clinical expertise, and
patient preferences), practice context (including organiza-
tional culture and leadership), and strategies for dissemi-
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nation41. Dissemination is accomplished by deliberate use of
interpersonal and group skills to promote change, and success
is influenced by effective facilitators’ personal characteristics,
role within the organization, and communication style41. The
Know ledge-to-Action (KTA) Process will be reviewed in
detail because it is currently the dominant model that
addresses multiple aspects of the KT process and its effect is
confirmed by research studies32.

2. The Knowledge-to-Action Process
The KTA Process begins with the identification of a
knowledge gap, and then research knowledge is created,
synthesized, and developed into a tool to address the
problem21. Next, the local context is studied to characterize
the practice environment and to identify barriers that prevent
adoption of knowledge by potential users21. This step is
critical to ensure effectiveness of the KT intervention. For
example, if research knowledge supports the use of a
medication that is not available locally, it may be best to
direct a first intervention toward increasing access to the
medication before encouraging physicians to change their
prescribing practice.
KT strategies are then selected and tailored to target

knowledge users and their practice context, with potential
barriers to knowledge uptake identified21. This is followed

by the implementation of the KT strategies21. After this action
phase, it is necessary to evaluate the use or application of
knowledge by the target audience21. The desired effects of an
intervention may vary from an increase in knowledge to a
change in clinical practice. Improved patient outcomes are
often seen later and may therefore be difficult to attribute to
the KT intervention. Further strategies to maintain the use of
knowledge in the target audience may be developed by
restarting the KTA cycle21.
Strengths of the KTA Process include its flexibility to adapt

to different contexts within and beyond the healthcare
system21. This model promotes a logical, stepwise approach
that addresses many important elements in the KT process,
beginning with the definition of a knowledge-related problem.
It also emphasizes the importance of understanding the context
in which the knowledge is to be used, including the intended
users and their environment, to increase the probability that the
KT intervention will achieve the desired outcomes21,42.
A potential gap in the KTA Process relates to the model’s

focus on problems and processes associated with transferring
rather than producing knowledge43. The model also provides
limited guidance regarding certain key decisions, such as
what knowledge should be transferred, who should be
disseminating the knowledge, and how to select interventions
appropriately42.
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Table 1.Models of knowledge translation in healthcare.

Models Brief Description

Canadian Institutes of Health Research Model of Integrates KT at multiple opportunities from knowledge creation to application to assessment   
Knowledge Translation of effect; replaced by knowledge-to-action process.

Conduct and Utilization of Research in Nursing Formal organizational process linking nursing users and researchers when practice problems 
are identified.

Coordinated Implementation Model Outlines factors that affect implementation of existing research in practice environment, 
including coordination of those involved.

Framework for Adopting an Evidence-informed Describes 5 questions to assess how characteristics of the innovation, organization, and 
Innovation in an Organization people affect decision making around implementation.

Framework for Knowledge Transfer Suggests 5 questions to consider regarding research knowledge, people, KT process, and 
outcomes.

Interfaces and Receptor Model Focuses on interactions between researchers and policymakers and their effects on decision 
making.

Iowa Model of Research Use in Practice Nurses identify questions based on practice problems and work with organizational team to 
develop, apply, and evaluate practice change.

Knowledge Exchange and Knowledge Brokering Model Depends on the observations of a knowledge broker to identify a problem and its context, and 
then design an intervention within a healthcare organization.

Knowledge-to-Action Process Integrates KT in knowledge creation, adaptation and application, evaluation of outcomes, and 
maintenance of knowledge use.

Ottawa Model of Research Use Focuses on selection and tailoring of interventions to practice context to increase use of 
research knowledge.

Practical Robust Implementation and Sustainability Examines how design, organization and external content, and target population affect the 
Model (PRISM) effectiveness of evidence-based interventions.

Promoting Action on Research Implementation in Emphasizes facilitating implementation of evidence from various sources (e.g., research, 
Health Services Framework clinical experience, patient experience) into practice.

Stetler Model of Research Utilization Model for practitioners to evaluate research, decide on application, and evaluate outcomes.
Understanding User Context Framework Proposes a series of questions to guide researchers’ understanding of intended knowledge 

users.

KT: knowledge translation.
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3. Special considerations for KT surrounding rare
diseases
Issue 1. Traditional definitions of evidence quality are poorly
applied to rare diseases19. Randomized controlled studies are
difficult to perform with childhood rheumatic diseases given
their low incidence and prevalence. Research evidence may
also be very limited if the conditions have only recently been
identified, such as new genetic autoinflammatory conditions,
or if a medication has only recently been developed, such as
a new biologic agent7. Therefore, developing KT interven-
tions based on a systematic review research methodology is
not an effective strategy for rare rheumatic diseases23.
Potential solutions. Recommendations for diagnostic inves-
tigations and management within a KT intervention may need
to rely on an expanded definition of valid evidence, including
case series, and cohort studies19. Fortunately, all 3 of the KT
models discussed previously would allow for evidence from
multiple sources, although they favor scientifically robust
research. Increased use of trial designs and statistical analyses
that are specifically adapted to rare diseases will also yield
higher-quality evidence in pediatric rheumatology20. Another
option is to directly link KT strategies with multicenter,
national, and international efforts to collect data on diagnosis
and treatment of rare rheumatic diseases. For example,
combined translational research networks and patient
registries for autoinflammatory diseases are currently being
used to collect larger datasets, but could incorporate KT
strategies to raise awareness of these conditions and their
management among patients, their families, healthcare
providers, and policymakers44. Linking with patient
advocacy groups and using social media forums, such as
Twitter and Facebook, may also be effective strategies for
recruiting patients for KT and/or research.
Issue 2. Engagement of stakeholders is more challenging
when a KT intervention focuses on a rare disease. Typical
examples of KT focus on health promotion activities that
target large populations, such as immunizations or smoking
cessation31. The potential for these activities to affect the
health of many individuals encourages engagement by
audiences ranging from primary care physicians to govern -
ment agencies. In contrast, incentive to change practice or
policy may be limited for rare childhood rheumatic diseases
because of the lack of exposure or awareness by primary care
providers or politicians.
Potential solutions. This lack of familiarity with rare condi-
tions by groups such as funding agencies and primary care
physicians must be specifically identified as a barrier to KT
within any chosen model. Therefore, any KT process for rare
rheumatic diseases needs to incorporate strategies to generate
awareness before attempting to change practice21,40. The task
of increasing awareness of a rare rheumatic disease could be
assigned to a skilled facilitator if using the PARIHS
framework or a knowledge broker within an organi-
zation35,41. Also, the use of patient narratives to demonstrate

the features of a condition and the danger of delayed
diagnosis (such as the risk of brain damage and death in
children with inflammatory brain diseases) may be a
powerful tool to raise awareness, possibly through traditional
and social media45. Many charitable disease-centered organ-
izations successfully use this strategy in education and
fundraising campaigns. However, use of patient narratives to
raise awareness of a condition must be strengthened by incor-
poration of evidence46.
Issue 3. Accessing and involving individual healthcare
providers in KT interventions may be difficult, especially for
those who work in a community setting. For rare childhood
rheumatic diseases, appropriate knowledge users within a
community may include primary care physicians who need
to recognize the illness and refer to the appropriate specialist,
rheumatologists who diagnose and treat the condition, and
allied health professionals who provide education and
medical care to patients and families. These health profes-
sionals typically do not work in the same community setting
and require different KT strategies to change the behavior in
each group.
Potential solutions.A specific strategy that may facilitate KT
is to develop a community network between local community
physicians, allied health professionals, and rheumatologists
to share knowledge about rare rheumatic diseases and facil-
itate care47. It would also be helpful to target opinion leaders
within communities or organizations (e.g., a local hospital or
home care program) because of the research evidence that
trusted colleagues strongly influence the adoption of new
behaviors or knowledge within their social and work
networks45,47. This approach would create “champions” who
could support further KT efforts around rare rheumatic
diseases37,47.
Issue 4. Policymakers may be unwilling to make changes for
rare diseases that affect a small portion of the population.
Changing legislation or policy generally involves a signifi -
cant investment of time and money, but this may not be
considered a valuable use of those resources if only a small
group of children will benefit from the change. For example,
genetic testing for rare autoinflammatory diseases is currently
performed by a small number of commercial and research
laboratories internationally. It is unlikely that this testing will
be made available at most hospitals because of limitations in
institutional healthcare funding.
Potential solutions. Involving patient advocacy groups may
be critical when a KT strategy focuses on health policy-
makers because these groups have successfully advocated for
changes in the past, including the development of the Rare
Diseases Clinical Research Network at the US National
Institutes of Health48. Patient advocacy groups have been
established for very rare rheumatic conditions, such as the
Autoinflammatory Alliance and the Autoimmune Encepha -
litis Alliance, in addition to more familiar advocacy groups
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for arthritis, systemic lupus erythematosus, vasculitis,
myositis, and systemic sclerosis. Linking to motivated
patients and families who advocate and raise awareness of
their condition through social media may also be an effective
strategy for reaching target audiences.
The KT team should consider collaborating with other

specialists who are involved in managing the condition when
the target audience includes health policymakers. For
example, if the goal of a KT project were to improve access
to biologic agents for children with rheumatic diseases, then
physicians and allied health professionals in rheumatology
could join with other specialties (e.g., gastroenterology) who
use biologic medications to have more influence on the
government.
Issue 5. Many early KT interventions to promote practice
based on evidence failed because they did not adequately
address the professional and system barriers to behavior
change26. Low motivation, less self-efficacy, and perceived
or real external barriers may harm KT and practice or policy
change for rare diseases18. For instance, a pediatrician may
not be motivated to learn more about microscopic
polyangiitis because the low incidence in children means they
are unlikely to see a child with this diagnosis6. External
barriers may prevent a clinician from changing their behavior,
even if they are familiar with new research evidence. Hence,
a rheumatologist may not prescribe triamcinolone hexace-
tonide or a new effective biologic agent if extensive
documentation is required to access the medication or if it is
unavailable locally.
Potential solutions. Careful assessment and exploration of
potential barriers for the target audience is a critical
component of any KT project involving rare diseases.
Patients and their families may also provide valuable input
here because they may be able to identify the barriers encoun-
tered and resources used during the process of diagnosing the
child’s illness. Children with rheumatic diseases often see
multiple health professionals before their diagnosis is deter-
mined15,16,17. 
It is appropriate to assess the intended knowledge users’

motivational state, or readiness for change, during the KT
process49. This is already built into the OMRU model and
may be part of assessing potential barriers in the KTA process
and analyzing context in the PARIHS framework. Then,
strategies may be tailored according to the individual’s or
organization’s stage of readiness, and this increases the
likelihood of success in achieving and sustaining behavioral
change49,50. For example, motivation often depends on each
professional’s experience with a rare rheumatic disease —
reflection surrounding a critical incident of misdiagnosis will
often prompt an individual to change their practice51. Chart
audits have been shown to be an effective tool for KT,
perhaps because they prompt a practitioner to reflect on their
practice and increase motivation to change practice
behavior22,45.

Issue 6. Monitoring outcomes of KT interventions is more
challenging for rare diseases. The ultimate goal of many KT
interventions for rare diseases is to improve survival and
quality of life. However, this type of outcome is challenging
to evaluate. Changes in morbidity and mortality for children
with most rheumatic diseases may not be evident until years
after a new intervention (such as a new medication) is imple-
mented and may be difficult to attribute specifically to a
single intervention.
Potential solutions.More feasible evaluation outcomes would
involve monitoring for changes in the behavior of the target
audience49,50. For example, audits of health records could be
used to identify whether an increased number of patients were
recognized to have a specific disease, underwent the appro-
priate diagnostic investigations, and were treated appropri-
ately22,45. A reasonable indicator that a KT intervention
successfully increased awareness of genetic fever syndromes
among primary care physicians may be a subsequent
increased number of referrals for these conditions.
Our review indicates that current models of KT require

modifications to address the unique challenges of changing
practice related to rare rheumatic diseases in children.
Suggested modifications include incorporating advocacy
efforts to generate awareness of these conditions prior to
implementing a KT intervention. It is clear that specific infor-
mation about the target audience, their context, and the
potential barriers to knowledge use is needed to maximize
dissemination goals and effects. KT interventions should be
selected carefully and tailored to address a lack of familiarity
or low motivation within the target audience and to accom-
modate for the different levels of evidence available for rare
childhood rheumatic diseases. Further research on the
adaptation of KT frameworks in the context of rare diseases
is needed.
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