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The fact that an opinion has been widely held
is no evidence whatever that it is not utterly
absurd; indeed in view of the silliness of the
majority of mankind, a widespread belief is
more likely to be foolish than sensible.

—Bertrand Russell, Marriage and Morals
(1929), chapter 5; British author, mathemati-
cian, and philosopher (1872–1970)

Absence of evidence is not evidence of
absence.

—Carl Sagan, American astronomer and
popularizer of astronomy (1934–1996)

Evidence-based hand surgery and therapy
practice fall between the two pillars of dilemma ex-
emplified above. Generalized opinions, or even our
own uncontrolled clinical observations, can lead
us to erroneous, even foolish, conclusions for
many reasons. However, an overly rigid expecta-
tion that one can use high-quality evidence to
make every clinical decision is equally foolhardy.
In many instances, the ideal studies have not
been conducted, and in many others, it may be
practically impossible to do so. Therefore, clini-
cians must always act in an environment of uncer-
tainty, using the best available evidence to support
the process of an optimal clinical choice that
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integrates evidence from clinical research studies
with the less tangible truths embedded in values,
experiences, and expertise brought to the table
by the clinician and the patient. Where this ‘‘bal-
ance’’ is not appreciated or reflected in actions
taken, the process of evidence-based practice
(EBP) is misappropriated and the outcomes are
less likely to be satisfactory for all those involved.
EVIDENCEMUST BEMOVED INTOACTION
TOACCOMPLISH HEALTH BENEFITS

You ask me why I do not write something..
I think one’s feelings waste themselves
in words, they ought all to be distilled into
actions and into actions which bring results.

—Florence Nightingale, in Cecil Woodham-
Smith, Florence Nightingale (1951); English
nurse in Crimean War (1820–1910)

EBP hinges on the assumption that once new
(higher-quality) knowledge is generated, it will be
applied/implemented. When knowledge is avail-
able and is not used, a gap is created between
knowledge and practice or ‘‘action.’’ Gaps
between knowledge/evidence and actions in prac-
tice can exist for many reasons; some are justified,
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others are not. The need to determine whether this
gap exists on an individual level is built into the
EBP process, in which one compares his/her
own clinical decisions with what best evidence
suggests. But does a pervasive problem exist in
hand surgery and therapy with evidence–practice
gaps?
THE EVIDENCE^PRACTICE GAP IN HAND
SURGERYAND THERAPY

The way to answer this question is to examine the
evidence on practice patterns and compare them
with the best available evidence. The authors
looked for examples of where practice patterns
had been studied and then compared those with
the available evidence.

Perhaps the most studied aspect of practice
attitudes and patterns is the use of hand surgery
for the rheumatoid hand. Thanks to a series of sur-
veys conducted by Alderman and Chung1 and
their co-investigators, we have some indication
of the attitudes and practices of different end users
of knowledge regarding hand surgery for the rheu-
matoid hand. In 2002, this group used administra-
tive databases to assess surgical rates for fusion,
joint replacement, and tenosynovectomy for
patients coded as having a diagnosis of rheuma-
toid arthritis. Age/sex surgery rates by state were
examined and revealed a 9- to 12-times variation
across states in the use of the studied procedures.
These variations were not explained by surgeon
density. In addition, men were more likely to get
early aggressive surgical interventions, whereas
women were more likely to get end-stage recon-
struction. Subsequently, the group looked at how
patients felt about hand surgery and found that
men and women were equally willing to have sur-
gery and equally concerned about hand appear-
ance, function, and pain.2 Conversely, 73% of
surgeons thought that women valued hand
appearance more than did men. Another survey
of hand surgeons and rheumatologists revealed
that they disagreed significantly on the indications
for these procedures.3,4 More importantly, they
disagreed significantly on the effectiveness of sur-
gery. For example, 83% of hand surgeons, but
only 34% of rheumatologists, believed that meta-
carpophalangeal (MCP) arthroplasty improves
hand function.3,4

Next, the authors used clinical queries in
PubMed to search ‘‘rheumatoid arthritis and
hand surgery’’ (see the article on searching the ev-
idence elsewhere in this issue) to locate random-
ized controlled trials on the effectiveness of hand
surgery for the rheumatoid hand. The search
provided 11 trials: 7 compared different MCP
arthroplasty implant options to each other,5–11

1 evaluated the use of a supplemental surgical
technique (crossed intrinsic transfer),12 1 evalu-
ated the use of continuous passive motion13 as
an adjunct to hand therapy, and 2 were not rele-
vant. Despite a tendency for underpowered and
low-quality trials and a lack of difference between
different treatment options, all studies suggested
that hand function and pain are improved following
MCP arthroplasty.

Therefore, a gap exists between the best avail-
able evidence and attitudes of physicians, in par-
ticular rheumatologists, about the effectiveness
of MCP arthroplasty. A differential use of the inter-
vention was indicated, suggesting a gap between
evidence and behaviors (practice patterns). A gap
was evident between patient-perceived needs and
the perceptions of surgeons, which is reflected in
differential delivery of services consistent with
the surgeon bias. This scenario illustrates a sub-
stantial evidence–practice gap in one area of
hand surgery practice and, thus, a need for differ-
ent end users of information (patients, rheumatol-
ogists, and hand surgeons) to become more
informed about the available evidence. Practice-
based evidence is sufficient to suggest that all
groups might potentially need to change their
decision-making processes based on the current
research evidence.

Perhaps rheumatoid arthritis is a unique prob-
lem, where transfer of knowledge is more compli-
cated. Is this example representative? Although
survey data on practice patterns are less avail-
able for other areas of practice, enough data exist
to suggest a common trend. For example,
although substantial work has been conducted
on new flexor tendon suture techniques, a recent
postal survey of all consultant plastic surgeons
and consultant orthopedic surgeons who were
members of the Irish Hand Surgery Society
suggested that that the two-stranded Kessler
core and simple running peripheral suture
remains the most popular flexor tendon repair
(for >70%).14

The trend in hand therapy is also similar. Despite
considerable evidence that self-report outcome
measures reflect important aspects of recovery
and are more related to global outcome like
return-to-work,15 fewer than 10% of therapists
reported using them.16 The authors recently sur-
veyed hand therapists on their practice patterns
for tennis elbow and also conducted a systematic
review of the literature17 and found a considerable
mismatch. Few studies support commonly used
interventions like exercise and education, whereas
high-quality evidence supports some rarely used
techniques/modalities, (eg, Rebox).17
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This evidence–practice gap is not unique to
hand surgery/therapy. It exists across the health
care system in the United States and other coun-
tries. It has been suggested that 30% to 45% of
patients are not receiving care according to evi-
dence and, of more concern, 20% to 50% of the
care provided is not needed or potentially harm-
ful,18–20 differences that are not explained by
sociodemographics.

This article deals with knowledge translation
(KT), the link from evidence to action (practice).
This new field builds on traditions, theories, and re-
search from many different disciplines that have
a common challenge to make things ‘‘work better’’
by ensuring that best approaches are imple-
mented. For example, quality assurance, at least
conceptually, deals with ensuring better practices
are implemented within clinics. Engineers may
discuss ‘‘technology transfer’’; others call it ‘‘im-
plementation science.’’ Overall, more than 100
terms and definitions have been identified to
describe this concept.

The authors use the following term and definition
because it is comprehensive and drives the ap-
proaches they and their national health research
funding agency use.

Knowledge translation is a dynamic and itera-
tive process that includes synthesis, dissemi-
nation, exchange and ethically sound
application of knowledge to improve the
health of Canadians, provide more effective
health services and products and strengthen
the health care system.

–Canadian Institutes of Health Research,
available at: http://www.cihr-irsc.gc.ca/e/
29,418.html.

The authors also like this brief definition:
‘‘Research use is the process by which specific
research-based knowledge is implemented in
practice.’’21–23
KNOWLEDGE-TO-ACTION CYCLE

KT is optimized if research informs practice
and practice informs research, which is best
accomplished by the engagement of knowledge
developers and different end users in sustained
partnerships that contribute to all aspects of
the generation and use of new knowledge.
This process has been well described in the
knowledge-to-action (KTA) cycle (Fig. 1). It con-
tains iterative cycles of knowledge creation and
application (action). Knowledge creation can begin
with individual research studies, be deepened
through the synthesis of knowledge across
different studies, and lead to tools that allow the
knowledge to be applied or implemented. New
knowledge is ready to be moved into action if
evidence about ‘‘the right thing to do’’ is sufficient
(not perfect). At the implementation stage, the
focus is on making knowledge useable and
more likely to be applied, which requires adapting
the knowledge to the context, identifying and
addressing local or system barriers to create
changes in practice that can be sustained over
time, and providing input into the next wave of
knowledge generation. The success of this pro-
cess must be monitored to assess whether both
the behavior and the outcomes have changed.
In fact, even within controlled trials, effects
may be underestimated when little attention is
directed toward assuring or measuring treatment
fidelity.
WHYDO EVIDENCE^PRACTICE GAPS EXIST?
BARRIERS TO IMPLEMENTATION
OF EVIDENCE-BASED PRACTICE

Evidence–practice gaps evolve in two basic areas.
One is related to EBP itself and the other is related
to changing behavior.

Gaps may exist because of a lack of awareness
of how to practice EBP or because of barriers to
practicing it once these skills are developed. Nu-
merous studies have addressed these barriers
and consistently found that lack of awareness of
how to search the literature, lack of critical ap-
praisal skills, and, most importantly, lack of time
are perceived barriers to practicing EBP.24–31

This issue of Hand Clinics provides resources to
assist with reducing many of these barriers.

However, knowing what to do, and doing it, are
two different things. Implementing new evidence
means changing behavior. Substantial evidence,
particularly in psychologic, addiction, and health
promotion research, indicates that it is not easy
to change behavior, either on an individual or
a group level. Making matters more complicated
is the fact that clinicians work within the complex
environments of different health care systems,
clinics, and teams, which affects individual and
group attitudes and behaviors regarding current
clinical practice and any potential for change.
THEORETIC ASPECTS OF KNOWLEDGE
TRANSLATION

All human actions have one or more of these
seven causes: chance, nature, compulsion,
habit, reason, passion, and desire.

—Aristotle, Greek critic, philosopher, phys-
icist, and zoologist (384 BC–322 BC)

http://www.cihr-irsc.gc.ca/e/29418.html
http://www.cihr-irsc.gc.ca/e/29418.html


Fig. 1. KTA process. (From Graham ID,
Logan J, Harrison MB, et al. Lost in
knowledge translation. J Contin
Educ Health Prof 2006;26:13–24;
with permission.)
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Overview of Relevant Theoretic Frameworks

Theory or conceptual frameworks can be particu-
larly important in an emerging field, particularly
when the field draws on multiple disciplines, as
in the case of KT. As yet, no single framework is
accepted, nor do any completely describe the
complex processes involved. However, the
authors highlight some of the predominant ones
to offer some foundation for the topic.

The theory of diffusion of innovation
The diffusion of innovation theory is perhaps the
oldest and most consistently cited ‘‘knowledge
translation theory,’’ although it was developed in
the 1950s to explain the spread of new ideas.32

The theory relies on a sociologic perspective, where
innovation is communicated ‘‘through particular
channels, over time, among the members of the
social system.’’32 Under this theory, innovations
pass through specific stages of decision/adoption:
awareness/knowledge, interest/persuasion, evalu-
ation/decision, trial/implementation, and adoption/
confirmation. When implementing new EBP, it is
important to consider at what stage of this process
the individual context currently exists. This
theory defines the important characteristics of an
innovation:
Relative advantage (the degree to which it is
better than the current accepted standard
practice)
Compatibility (the extent to which it is consis-
tent with existing values, past experiences,
and needs)

Complexity (the difficulty in understanding
and using the innovation; in hand surgery
and therapy, this would translate into the
‘‘hands-on’’ technical difficulty in perform-
ing the new approach and in obtaining/
using necessary devices)

Trialability (the extent to which the interven-
tion can be experimented with on a limited
basis)

Observability (the extent to which a visible re-
sult [eg, ‘‘improved outcome’’] is achieved)
The theory also identifies different adopter
categories, as shown in Table 1.

One of the benefits of this theory is that it pro-
vides a rationale and framework for needing multi-
ple interventions to change practice behaviors.
Clearly, individual hand surgeons and therapists
would fall into different adopter categories and
be at different stages in the process of adoption
of evidence-based innovations.

Principles around the diffusion of innovation
have been applied to various circumstances.
Notably, Greenhalgh and colleagues33 extended
the concepts to health service organization, based
on systematic review and conceptual models
of sociology, psychology, economics, clinical
epidemiology, marketing, political science, and



Table1
Adopter categories

Category Identified Characteristics

Innovators Daring, risky, have sufficient control of financial resources to absorb possible loss,
able to understand and apply complex technical knowledge, able to cope with
uncertainty

Early adopters Integrated in a social system, usually hold the greatest degree of opinion
leadership, frequently serve as role models, respected by peers, successful

Early majority Frequently interact with peers, seldom hold positions of opinion leadership, usually
the largest component of the system, deliberate before adopting new ideas

Late majority Usually one third of the system, react to pressure from peers, motivated by
economic necessity, skeptical, cautious

Laggards Not opinion leaders, usually more isolated, suspicious of innovation, tend to focus
on the past, require long decision processes, may have limited resources
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information/communication technology. They
extracted four key characteristics of innovation
within health care systems across these different
disciplines and evaluated concepts around best
practice. In so doing, they defined innovation and
health service delivery as ‘‘a set of behaviors, rou-
tine, and ways of working along with any associ-
ated administrative technologies and systems
which are 1. Perceived as new by a proportion of
key stakeholders; 2. Linked to the provision or
support of health care; 3. Discontinuous with pre-
vious practice; 4. Directed at improving health
outcomes, administrative efficiency, cost effec-
tiveness, or user experience; and 5. Implemented
by means of planned and coordinated action by
individuals, teams or organizations.’’

The theories of planned behavior
A theory that has risen to some predominance in
KT work is the theory of planned behavior,34,35

which suggests that individual behavior is driven
by behavioral intentions. Behavioral intentions
are a function of attitudes specifically about that
behavior, the subjective norms (professional/cul-
tural expectations) that relate to the performance
of that behavior, and the individual’s perception
of his/her ability to perform or change the behav-
ior. Differing from the diffusion of innovation
theory, which is more a sociologic theory and fo-
cuses on the group, the theory of ‘‘planned behav-
ior’’ is a social psychology theory focusing on the
individual. This theoretic approach has proved
useful in KT research and intervention planning be-
cause it directs areas that can be assessed and
targeted to improve the use of best evidence.
Research studies have shown that this model
can explain, in part, changes in practice behavior
that occur with KT. Attitudes toward a clinical
practice behavior (positive or negative) can be eli-
cited qualitatively from interviews or focus groups.
Their relative importance within target audiences
can then be determined using surveys of the target
audience, thus providing specific direction on
areas that should be targeted for educational or
other KT interventions.

The overall ‘‘attitude’’ is determined from the
summed individual consequence and desirability
assessments for all expected consequences of
the behavior. The subjective norm is the individu-
al’s perception of whether ‘‘important’’ people
(eg, professional colleagues or mentors) think the
behavior should be performed. It is usually
weighted by the motivation that an individual has
to comply with the wishes of that person/body.
Behavioral control is one’s perception of the diffi-
culty of performing a behavior. These assess-
ments often consider how able the person is able
to perform the action in the light of potential
barriers. Practically speaking, it is perceived
behavioral control that is measured, which may
not be the same as actual control.

One of the valuable aspects of this theory is
that it provides a framework to assess and plan
for strategies on changing clinical practice. Infor-
mation retrieved from the local context/players
can identify specific components of the model
and the nature of those influences, which can
then be targeted for educational or other KT
interventions. For example, if subjective norms
are identified as an important element, opinion
leaders may be indicated and the specific con-
tent of their messaging will be based on the evi-
dence and the content of the subjective norms
(Fig. 2).



Fig. 2. The theory of planned behavior, which describes behavior as rising from intentions that are composed of
the components illustrated. It is relevant to KT because changing behavior may require understanding and ad-
dressing people’s attitudes about the behavior (positive and negative), their perceptions about what is consid-
ered the norm with their peers or profession, and the extent to which they feel they can change their
behavior, given their environmental/personal situation. (From Ajzen I. From intentions to actions: a theory of
planned behavior. Action-control: from cognition to behavior. Heidelberg, Germany: Springer; 1985. p. 11–39;
with kind permission of Springer Science 1 Business Media.)
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PRACTICAL ASPECTS OF KNOWLEDGE
TRANSLATION

Everybody gets so much information all day
long that they lose their common sense.

—Gertrude Stein, American author in
France (1874–1946)

No theory fully explains the complex processes
that govern how knowledge moves into action in
clinical environments.36 In fact, studies typically
show that mathematic models based on these the-
ories explain a small percentage of the variation in
behavior.37,38 So although conceptual frameworks
or theories can provide guideposts on how to
approach KT, a strong rationale remains to em-
phasize the importance of ‘‘common sense and
experience.’’36 For example, simple interventions
like ensuring that proper equipment/supplies are
readily available at the point of care might be suf-
ficient to make great changes in use. Thus, KT is
highly dependent on capturing the practical wis-
dom and engaging end users to define, customize,
and implement the best decisions and to follow
through to sustained action.

THE ACTION CYCLE: HOW TOAPPROACH
KNOWLEDGE TRANSLATION PROCESS

Take time to deliberate, but when the time for
action has arrived, stop thinking and go in.

—Napoleon Bonaparte, French general
and politician (1769–1821)

The process through which knowledge be-
comes actionable is, by nature, one that involves
local contextualization, management, and ongo-
ing support, which can be challenging for the
surgeon or therapist and often requires a broader
level of collaboration than is required for the
management of individual patients. Various ap-
proaches have been suggested to provide struc-
ture to the KT process. A study conducted by
Graham39 of more than 60 different theories or
frameworks identified some commonalities that
provide guideposts for this process. The authors
have adapted this list as follows, so it can be gen-
eralized to any practice:
� Identify the problem (aspect of practice)
that needs to be addressed.
� Identify, review, and select the knowledge

relevant to the problem that should be
implemented.
� Adapt this knowledge to your local

context (define the specific actions/prac-
tices that apply to your practice).
� Assess any potential barriers to the use of

this knowledge (attitudinal, process, sys-
tem, and so forth).
� Select, tailor, plan, and implement specific

actions or KT interventions that are required
to implement the change (see the descrip-
tion of some KT interventions below).
� Monitor knowledge use (define and monitor

indicators that indicate whether the knowl-
edge is being used [process]).
� Evaluate outcomes (define and monitor

the outcome measures that reflect the
impact of the targeted behavior [eg, patient
outcomes]).
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� Sustain ongoing knowledge use (plan for
updating your practices as new knowledge
arises).
The first stage of this process involves coming to
a common understanding about the problem to
which new evidence is to be applied. This early
stage should not be bypassed because unless
agreement exists as to which aspects of current
clinical practice need to be changed, and which
outcomes could be improved, it is unlikely that
the rest of the process will be embraced. The
next step has been well described through this
text; EBP is the process of finding and evaluating
the best clinical evidence to make clinical
decisions. Until recently, less attention has been
directed at how one might adapt this new knowl-
edge to the local context. This stage requires
selecting the relevant, effective, efficient, and
feasible approaches that apply to a given clinical
environment. This stage acknowledges that not
all quality evidence can be implemented, nor is
appropriate in every clinical situation. End users
have the responsibility and burden of sifting
through evidence-based recommendations and
making decisions about what can, and should
be, implemented.

The next stage involves assessment of poten-
tial barriers to the implementation of knowledge.
Typically, interviews, questionnaires, and group
discussions with different end users are used to
identify potential barriers. Barriers may exist at
various levels within individuals or systems.
Some groups approach the assessment of bar-
riers within a theoretic framework, whereas
others adopt a more open-ended, qualitative
approach, letting the participants reveal the
barriers. Once potential barriers have been
identified, their importance can be accessed on
a larger scale through surveys or analysis of
practice variation. For example, variations among
different clinics/settings on guideline implementa-
tion may reveal organizational or process barriers
and facilitators.

A KT strategy for any given individual or
organization involves selection of specific ‘‘KT
interventions’’ directed toward minimizing the
local barriers or supporting implementation. Like
clinical interventions, KT interventions have vari-
ous indications and levels of effectiveness. Like
clinical practice, KT practice has an element of
science and an element of art. Although identifi-
cation of barriers is always possible, ameliorating
them does not necessarily result in changes in
behavior. For example, numerous studies have
identified that a lack of ability to search elec-
tronic databases is a perceived barrier to
EBP.24,26,40–42 However, workshops that train
end users in searching have not been shown to
increase the use of evidence or to affect patient
outcomes.43

Methods of implementation should be open to
creative solutions. In fact, brainstorming and cre-
ativity are essential to coming up with innovative,
feasible, and potentially cost-effective solutions.
For example, Ashe and colleagues44 demon-
strated that low-cost reminders called ‘‘wrist-
watch,’’ where patients transferred letters to
their family physicians and hand clinics faxed
similar information, resulted in more than 90%
improvement in investigation for osteoporosis
following distal radius fracture. Wide engagement
of stakeholders in the brainstorming process is
more likely to facilitate innovative, action-oriented
ideas. Experience suggests that restricting this
process to clinicians is ill advised because most
clinicians will readily suggest familiar interven-
tions, like continuing education, which is mini-
mally effective.
PROMOTING ACTION ON RESEARCH
IMPLEMENTATION IN A HEALTH SERVICES
FRAMEWORK

A framework entitled Promoting Action on
Research Implementation in Health Services
(PARIHS) was developed to represent the
complexity of change processes involved in imple-
menting EBP.45,46 Successful research implemen-
tation is considered to be a function of the
relationships among evidence, context, and
facilitation (Fig. 3). Successful implementation is
more likely if research evidence is clear and of
high quality. However, the framework also empha-
sizes the importance of using clinical experience,
patient experience, and local data/information as
contributing evidence. In fact, where any of these
pieces of information is seen as the only available
evidence (isolation), action is compromised. Con-
text is considered as a mediator of implementa-
tion. Contextual factors that promote successful
implementation are categorized under the three
broad themes of culture, leadership, and evalua-
tion. ‘‘Learning’’ organizations that pay attention
to individuals, group processes, and organiza-
tional systems are optimal. Transformative leader-
ship and ongoing evaluation with feedback are
important elements of context. The model
acknowledges the importance of facilitation,
where individuals carry out specific roles that aim
to help others to change their clinical practice.
Facilitation can be characterized by its purpose
and role and the skills/attributes required of the
facilitator.
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Patient – not valued, patient not involved,
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authenticity
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implementation of
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Fig. 3. The concepts in the PARIHS framework, illustrate the complexity of factors that contributes to moving ev-
idence into practice within a system. Negative circumstances are in brown and positive in green. Context moves
from negative (left) to positive (right) as the culture, leadership, and evaluation characteristics of the
organization move toward facilitating positive change. Similarly, as the evidence (research, clinical, patient,
and local) shifts from weak/isolated evidence to strong and comprehensive evidence, change is also facilitated.
It is through mechanisms designed to facilitate adoption of new ‘‘best practices’’ that implementation can suc-
ceed. Characteristics of how change is facilitated through purpose, role and skills, and attributes can also provide
weak or strong facilitation within environments. The balance of these factors creates the unique opportunity and
challenges for adoption of EBP within different clinical settings.
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The theory led to the development of a self-as-
sessment (diagnostic/evaluative) tool that those
implementing EBP can use to review and subse-
quently plan or evaluate strategies for implementa-
tion. This tool is available at http://www.ferasi.
umontreal.ca/Pr%C3%A9sentations/PARiHS%
20SAT%20A%20KITSON%2026%20OCT%2007.
pdf.
KNOWLEDGE TRANSLATION INTERVENTIONS

Various specific KT interventions can be used to
increase awareness of a problem, develop use-
able/actionable forms of evidence, inform end
users about the evidence, and promote change
in practice. Literature synthesis is one form of
KT and is partially addressed in other articles
in this issue (eg, systematic reviews). Thus,
the authors highlight other KT interventions
that are meant to promote change in clinical
practice.

An important source of evidence on the effective-
ness of KT interventions is the Effective Practice and
Organization of Care (EPOC) group of the Cochrane
Collaboration (http://www.epoc.cochrane.org/en/
about.html). The EPOC group undertakes system-
atic reviews of interventions designed to improve
professional practice and the delivery of effective
health services, including various forms of continu-
ing education, quality assurance, informatics, and fi-
nancial, organizational, and regulatory interventions
that can affect the ability of health care professionals
to deliver services more effectively and efficiently
(Tables 2–12).

http://www.ferasi.umontreal.ca/Pr&percnt;C3&percnt;A9sentations/PARiHS&percnt;20SAT&percnt;20A&percnt;20KITSON&percnt;2026&percnt;20OCT&percnt;2007.pdf
http://www.ferasi.umontreal.ca/Pr&percnt;C3&percnt;A9sentations/PARiHS&percnt;20SAT&percnt;20A&percnt;20KITSON&percnt;2026&percnt;20OCT&percnt;2007.pdf
http://www.ferasi.umontreal.ca/Pr&percnt;C3&percnt;A9sentations/PARiHS&percnt;20SAT&percnt;20A&percnt;20KITSON&percnt;2026&percnt;20OCT&percnt;2007.pdf
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Table 2
Printed material

Question Answer

What is it? Printed materials are written documents that summarize
information or evidence.

What is the evidence? They are most effective when combined with other
educational efforts, such as toolkits, feedback, and
communication between instructors and learners.47,48

When should it be used? Printed materials are useful to reach a broad audience
at low cost, particularly to increase awareness or provide
resource/contact information for future reference; can be
targeted for waiting areas or areas frequented by the
target end user (eg, patient information brochures, drug
marketing materials).

How should it be optimized? Use clear language of an appropriate reading level and
cultural presentation, visually appealing, relevant
content.49–52

Data from Freemantle N, Harvey EL, Wolf F, et al. Printed educational materials: effects on professional practice and
health care outcomes. Cochrane Database Syst Rev 2000;2:CD000172.

Table 3
Continuing education

Question Answer

What is it? CE is the most common structured information resource accessed by
clinicians. It typically involves face-to-face workshops or, more
recently, electronic and online learning. Various presentation
styles, formats, pedagogic approaches, and structures have been
used.

What is the evidence? The validity of research into CE is limited by poor-quality evaluation
methods.53 Few studies have specifically addressed the
attainment of surgical skills.54 Controlled trials suggest that
effectiveness is enhanced by personal feedback and work
prompts. Qualitative studies have demonstrated that education
plays only a small part in influencing doctors’ behavior.55

Traditional CE methods such as conferences have little direct
impact on improving professional practice.56–58 Active learning
activities and interactive approaches are more effective than
passive learning strategies.

When should it be used? CE remains highly preferred by clinicians and can be useful across
a broad array of contexts.

How should it be optimized? Use active learning strategies (eg, knowledge pre- and posttests,
audience engagement, hands-on activities, interactivity, multiple
formats) and follow-up activities and evaluations. Emphasize
relevant, practical, and current information that meets the needs
of the end-user group.

Abbreviation: CE, continuing education.
Data from Refs.59–61
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Table 4
Clinical practice guidelines

Question Answer

What is it? CPGs are systematically developed statements that provide specific information on the management of
patients. In EBP, it is implied that these are formally developed using an evidence-based approach.62

What is the evidence? Evidence indicates that clinicians who develop CPGs without adequate balance from expert methodologists
are more likely to depart from evidence.63,64 However, involvement of clinicians is also critical to relevance
and acceptance. Evidence suggests that written guidelines without accompanying dissemination activities
have little impact. Limited evidence suggests that they improve patient outcomes within specific
contexts.65 Changes in practice are more easily achieved with simple guidelines, like prescribing practices,
as compared with more complex management issues. Current hand therapy practice guidelines appear to
be of low quality.66

When should it be used? CPGs can be used to make recommendations around the use of a specific intervention or on the
comprehensive management of the specific problem. They require a sufficient body of quality evidence to
make comprehensive recommendations and a multidisciplinary team committed to the development and
dissemination of the end product.

How should it be optimized? Engage multiple stakeholders including various disciplines, and experts in guideline development, patients,
researchers, practicing clinicians, and professional associations. Use recognized methods for collection
and synthesis of evidence and for achieving consensus.67 Make recommendations clear, specific, and
actionable. Provide supporting tools for implementation. See AGREE collaboration (http://www.
agreecollaboration.org/) and The Guidelines International Network (http://www.g-i-n.net/). CPGs
need to be kept up to date.

Abbreviations: AGREE, appraisal of guidelines, research, and evaluation; CPG, clinical practice guidelines.
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Table 5
Audit and feedback

Question Answer

What is it? Audit and feedback is a process of monitoring that involves
evaluating and providing feedback on clinical performance
(against a defined acceptable standard); it can be verbal,
electronic, or written.

What is the evidence? Evidence is insufficient for accurate definition of the optimal
approaches; however, a Cochrane review of 118 trials indicated
that small-to-moderate changes in clinical practice can be
expected (median 5%; range 16% to 70%). Contrary to
expectations, audit and feedback is more useful where the
behavior is less compatible with current norms.52,68–70

When should it be used? Audit and feedback is applicable across various contexts; it requires
definable standards that are explicit so that it is possible to define
and evaluate adherence across most cases (eg, use of radiograph
or outcome measures). It may be less useful for issues that are
implicit, where decisions have to be customized to each patient
(extent of repair, type of exercise). It should target where
compliance is low and where perceived peer pressure is deemed
a key determinant.

How should it be optimized? Make informed decisions about the match between context and
design of the audit and feedback in terms of content
(comparative or not, anonymous or not; key message/behaviors;
process and comparators); type (electronic, verbal, written);
intensity (how often, how intrusive); method of delivery (post,
peer, nonpeer, supervisor; reminders outreach visits); duration
(how long); context (site). Make actions clear, based on strong
evidence and compliance achievable in (nearly) all cases.

Data from Refs.71–73

Table 6
Educational outreach

Question Answer

What is it? Educational outreach is a personal visit by a trained person to
health professionals in their own setting (also called academic
detailing, educational detailing, public interest detailing).74 It
uses simple key messages, targeting of practitioners with low
compliance, and delivery of the information by a respected
person; it may be included with audit and feedback.

What is the evidence? Small-to-moderate effects have been demonstrated, mostly for
prescribing practices, with less evidence and variable effects in
other areas of practice.75

When should it be used? Educational outreach should be used when clear messages about
changing specific clinical practices are possible.

How should it be optimized? Use recognized experts who are financially independent from the
industry or developer.
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Table 7
Knowledge brokers

Question Answer

What is it? Knowledge brokers enable the linking of decision makers with
researchers, facilitating their interaction to allow each to better
understand the goals, cultures, and environmental limitations of
each other’s work, and allowing them to work collaboratively on
the use of evidence for decision making.76–79

What is the evidence? Knowledge brokers have been less studied than other KT
interventions.

When should it be used? They should be used where changes in policy are needed and where
common goals/outcomes can be achieved among policy makers,
end users, and knowledge developers.

How should it be optimized? Trust and development of common ground are essential. See case
examples and supports available from the Canadian Health
Services Research Foundation (http://www.chsrf.ca/brokering/
index_e.php).

Table 8
Opinion leaders

Question Answer

What is it? OLs (innovative, socially connected, and respected persons) are
used to champion a behavior directly or indirectly (through
attitudes). In medicine, key OLs are perceived by others to be
influential (typically recognized as belonging to a specific area of
expertise or specialty). It is uncertain whether the expertise or
specialty is the defining characteristic of OLs; it appears more that
others see them as being knowledgeable, credible, influential.

What is the evidence? An overall improvement of 10%80 in behavior has been reported.

When should it be used? OLs should be used when changes in attitude are critical to
obtaining practice change, where the end users or their specific
behaviors are difficult to identify, and in professions or areas of
practice where it has been identified that social norms are an
important component of decision making or if specific
interventions are associated with OLs.

How should it be optimized? Accurately identify the OLs for the specific behavior or intervention
(not generic).

Abbreviation: OL, opinion leader.
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Table 9
Incentives

Question Answer

What is it? Incentives means provision of rewards (often monetary) for performance of specific actions or achieving specific
outcomes. One specific form of incentive is pay for performance, an emerging movement in health insurance
where providers are awarded for meeting specific targets when providing health care.

What is the evidence? A systematic review of the impact of industry funding on the outcomes of clinical research studies has indicated that
in several areas, including pharmaceutic,81,82 spinal,83 and orthopedic surgery research,84 the presence of industry
funding is associated with an increased likelihood of finding a positive advantage for the funder’s product.
Another review concluded that ‘‘Financial relationships among industry, scientific investigators, and academic
institutions are widespread. Conflicts of interest arising from these ties can influence biomedical research in
important ways.’’85 These financial incentives have the potential to ‘‘contaminate’’ EBP. A systematic review of
empiric studies of the relationship between financial incentives designed to improve health care and a quantitative
measure of health quality identified 17 different studies with various levels of incentive (individual physician,
provider group, or health care payment system). Most (13/17) studies evaluated the process of care, not patient
outcomes. Five of the 6 studies addressing physician-level financial incentives and 7 of the 9 studies for provider
group–level incentives found positive effects on measures of quality. One of the 2 studies of incentives at the
payment system level found a positive effect on access to care and 1 showed evidence of a negative effect for the
sickest patients. Four studies indicated that unintended consequences arose. The evidence is not clear on either
effectiveness or indications for the optimal situation when incentives should be enacted. Sustainability is variable;
compliance may drop off when incentives decrease.

When should it be used? Preliminary evidence and health care policy/ethics suggest that incentive programs must be designed so as not to
disadvantage those who have more complex or difficult problems.

How should it be optimized? Incorporate patient and process outcomes in ongoing monitoring of the impact of the incentives; ensure adequate
compensation for both simple and complicated cases; initiate processes to monitor and deal with unintended
consequences.

K
n

o
w

le
d

g
e

Tra
n

sla
tio

n
137



Table10
Regulation

Question Answer

What is it? A regulation is a public policy or professional licensure policy that
mandates compliance with specific behaviors/practices.

What is the evidence? Evidence is limited and difficult to determine because few studies
have specifically focused on the role of regulation and it can be
difficult to assess behavior change accurately once regulations
are in place.

When should it be used? Regulations should be used when voluntary compliance has failed,
and in areas where clear evidence exists about specific actions
that should be taken. It is easier to enact for simple behaviors like
prescribing practices/implant selection (eg, FDA) or access to care.

How should it be optimized? Involve opinion leaders and professional associations in the
development/definition and dissemination of the new policy or
regulation. Lead-in time should have a phase where voluntary
compliance or audit and feedback is incorporated. Implement
clear policy recommendations and identify a clear rationale for
changes in policy.

Abbreviation: FDA, Food and Drug Administration.

Table11
Decision aids

Question Answer

What is it? Decision aids are tools developed to assist patients or practitioners
to make specific decisions using available evidence where it is
important to weigh potential benefits and risks, or different
options and their potential outcomes. See a one-page pdf fillable
example (http://decisionaid.ohri.ca/docs/das/OPDG.pdf) that can
be used across generic decisions or a two-page hard copy version
(http://decisionaid.ohri.ca/docs/das/OPDG_2pg.pdf) of the
Ottawa decision guide as an example.

What is the evidence? Orthopedic surgeons have a positive attitude about the use of
patient decision aids in joint replacement surgery.86 However,
physicians’ intentions to use decision aids are often not consistent
with practice behaviors.39 A systematic review indicated that
patient decision aids improve decision quality and the perception
of being informed or understanding values; however, the size of
the effect varies across studies.87,88

When should it be used? Decision aids should be used when one or more reasonable
investigational or treatment options exist with varying types of
effects or risks for complication (eg, implant surgery).

How should it be optimized? Use a guide to assist with development of a patient decision aid
(http://decisionaid.ohri.ca/) or search for decision aids that are
already developed; an online tutorial is also available (https://
decisionaid.ohri.ca/ODST/). The Cochrane Library also provides
a decision aid library (https://decisionaid.ohri.ca/DALI/). Follow
quality criteria.89
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Table12
Clinical decision rules

Question Answer

What is it? Clinical decision rules are a specific kind of decision aid for
clinicians, containing variables from the history, physical
examination, or simple diagnostic tests that are used in
combination to make a decision (ie, diagnose, determine the
need for a specific test, or implement a specific treatment action).

What is the evidence? Studies suggest that the use of well-developed clinical decision
rules results in less radiography and less time spent in the
emergency department, and does not decrease patient
satisfaction or result in misdiagnosis.90

When should it be used? Clinical decision rules are particularly useful for combining clinical
tests, imaging, or other diagnostic tests into an overall diagnosis
where sufficient evidence on the value of the individual
diagnostic features allows for a rigorous and well-grounded
cohort study to be conducted determining the optimal
combination and weighting of the components to make the best
diagnosis/clinical decision. Also useful for making decisions about
ordering additional tests, particularly imaging, the classic
example being the Ottawa ankle rules.91–93

How should it be optimized? Use rigorous methodology to develop94–97 and involve stakeholder
in setting the priority for an implementation of the clinical
decision rules.
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KEYMESSAGES

Knowledge, if it does not determine action, is
dead to us.

—Plotinus, Roman philosopher (205 AD–
270 AD)

The key messages of this article may be sum-
marized as follows. Additional tools are available
in Appendix 1.

1. The benefits of EBP depend on KT, moving ev-
idence into practice.

2. KT should be embedded in the creation of knowl-
edge and drive new knowledge inquiry.

3. KT should consider and apply theory that
informs our understanding of how systems and
individuals change and use knowledge.

4. KT must capture the embedded practical
knowledge on barriers and solutions that exist
within systems and end users.

5. New knowledge must be customized to meet
the needs of different end users and trans-
formed into useable formats.

6. The effectiveness of different isolated KT inter-
ventions varies; combined interventions are
often more effective, particularly in complex
situations with diverse end users (or when
addressing different barriers).

7. Passive educational interventions, including
professional education conferences and
written guidelines, are unlikely to change pro-
fessional behavior, if used alone.

8. More recent KT interventions, like evidence-
based clinical practice guidelines, clinical
decision rules, patient decision aids, audit
and feedback, pay for performance, opinion
leaders, and knowledge brokering, are poten-
tially beneficial but have not yet been evalu-
ated specifically in hand surgery or hand
therapy practices.

9. Providing the right information, in the right
format, at the right time is important.
APPENDIX1
Useful Knowledge Translation
Web Sites/Tools
KT1 (http://plus.mcmaster.ca/KT/Default.
aspx). This alerting service provides the
current evidence on ‘‘T2’’ KT (ie, research
addressing the knowledge to practice
gap), including published original articles
and systematic reviews on health care
quality improvement, continuing profes-
sional education, computerized clinical
decision support, health services research,
and patient adherence. Its purpose is to
inform those working in the KT area of
current research as it is published.

http://plus.mcmaster.ca/KT/Default.aspx
http://plus.mcmaster.ca/KT/Default.aspx
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The Canadian Health Services Research
Foundation (http://www.chsrf.ca/home_e.
php). This foundation supports the eviden-
ce-informed management of Canada’s
health care system by facilitating knowl-
edge transfer and exchange, bridging the
gap between research and health care
management and policy.

KT Clearinghouse (http://knowledgetranslation.
ca/ktclearinghouse/home) This clearing-
house provides information, resources,
and tools for KT.

Knowledge Translation Program, Faculty of
Medicine, University of Toronto. (http://
www.ktp.utoronto.ca/).

National Center for the Dissemination of
Disability Research Disability (http://www.
ncddr.org/). The center’s scope of work
focuses on KT of National Institute on Dis-
ability and Rehabilitative Research-spon-
sored research and development results
into evidence-based instruments and sys-
tematic reviews. NCDDR is developing
systems for applying rigorous standards
of evidence in describing, assessing, and
disseminating research and development
outcomes.

The Canadian Institutes of Health Research
(http://www.cihr-irsc.gc.ca/e/29418.html).
The Canadian (national) research funding
agency has a strong focus on KT.
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