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ABSTRACT

BACKGROUND: Physicians are charged with implementing evidence-based medicine, yet few are trained in the science of Dissemination
and Implementation (D&I). In view of the potential of evidence-based training in D&I to help close the gap between research and practice,
the goal of this review is to examine the importance of D&l training in medical education, describe challenges to implementing such training,
and provide strategies and resources for building D&l capacity.

METHODS: We conducted (1) a systematic review to identify US-based D&l training efforts and (2) a critical review of additional literature to
inform our evaluation of the challenges and opportunities of integrating D&I training in medical education.

RESULTS: Out of 269 unique articles reviewed, 11 described US-based D&I training. Although vibrant and diverse training opportunities
exist, their capacity is limited, and they are not designed to meet physicians’ needs. Synthesis of relevant literature using a critical review
approach identified challenges inherent to changing medical education, as well as challenges related to D&l science. Finally, selected strat-
egies and resources are available for facilitating incorporation of D&l training into medical education and overcoming existing challenges.

CONCLUSIONS: Integrating D&I training in the medical education curriculum, and particularly in residency and fellowship training, holds
promise for bridging the chasm between scientific discoveries and improved patient care and outcomes. However, unique challenges
should be addressed, including the need for greater evidence.

KEYWORDS: Dissemination and implementation, implementation science, knowledge transfer, medical education, systematic review and
translational science
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Introduction patient safety and quality improvements and identification of

One of the key tasks facing medical education consists of train-
ing physicians who can bridge the translational gap between
research and practice. With estimates that 1 out of 3 patients
receive care that does not comply with current scientific evi-
dence,! the provision of evidence-based care is a key chal-
lenge.>* Medical educators are also grappling with this gap,*”’
and calls for reforms of medical education are at least a century
old.” For instance, following decades-long efforts to teach

best practices,® dissemination of such programs is lacking.’
Addressing translational gaps involves multifaceted, complex
processes that consider the context as well as the systemic
nature of adoption of innovations. Dissemination and imple-
mentation (D&I) science is tasked with identifying effective
ways to reduce translational gaps between research and prac-
tice, often referred to as the “valley of death.”® According to
the National Institutes of Health (NIH), dissemnination refers to
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the purposive distribution of health information and evidence-
based interventions, whereas implementation science refers to the
study of how to integrate research findings into evidence-based
policy and practice.!! As a new science, however, consistency of
concepts and their definitions remains a challenge, and knowl-
edge translation, knowledge transfer, and diffusion, as well as
similar constructs are related concepts that often include over-
lapping definitions.1?13

The NIH,* Institute of Medicine (IOM),’* Veterans
Administration, Agency for Healthcare Research and Quality,'
AcademyHealth, American Board of Internal Medicine, and
Patient-Centered Outcomes Research Institute!” have all
declared advancing D&I efforts to reduce the translational gap
to be a priority area, which creates critical pressure on the next
generation of clinicians and medical educators. Numerous
authors emphasized the importance of building stakeholders’
capacity for D&I of interventions in medical education,!$-23
health care,?* and community settings.?® In view of physicians’
key role as change agents and leaders in the health care system,
including medical education,?®?’ researchers and practitioners
raised concerns about lack of training in the science of how to
lead such changes'®28 and a growing number of medical educa-
tion scholars underscored the importance of training physi-
cians in D&J.16:29-32

Despite the recognized need to build physicians’ capacity in
D&, integration of D& training into medical education and the
specific needs and challenges of such integration have not been
previously examined. Therefore, in this review, we aim to identify
and describe specific D& training opportunities and to critically
examine literature on D&I training and medical education to
identify challenges associated with possible integration of D&l
training into medical education, as well as available resources. We
acknowledge important D&I training programs in Canada.3334
However, in view of the importance of the health care context and
particular requirements of medical education in the United States,
we focus this analysis on training opportunities available in the
United States. Specifically, the objectives of this critical narrative
review are 3-fold: (1) to examine the importance of D&I training
in medicine and medical education nationally, (2) to describe chal-
lenges to implementing such training, and (3) to provide strategies
and resources for building D&I capacity in medical education.

Materials and Methods

In view of our focus on integration of D&I training in medical
education curriculum, we selected a critical review approach.®
This approach aims to document a comprehensive search of
the literature and to provide a critical evaluation of its content.
Effectiveness of critical reviews is measured in the degree to
which they present, analyze, and synthesize materials from
diverse sources. This method provides an opportunity to assess
the current situation based on a previous body of work and to
propose a new path based on synthesis of different schools of
thought.®

First, we used systematic literature review processes®® to
identify all articles reporting on specific D&I training pro-
grams in the United States. We searched multiple databases
(Medline, PubMed, CINAHL Complete, Web of Science,
and EBSCOhost) in December 2016. Search terms included
“dissemination and implementation training,” “D&I
Training,” and “implementation training.” Two reviewers
independently reviewed the titles and abstracts of the
retrieved articles.

Inclusion criteria: articles reporting on specific training pro-
grams within the United States. Articles were excluded if they
were not written in English or did not report on specific
US-based D&I training opportunities. Following a critical
review approach to literature synthesis,>”3 we also examined
reference lists of widely cited papers and review articles. The
identified articles were shared with the research team to ensure
that no articles were overlooked (see Figure 1 for details on this
process). Consistent with systematic review guidelines, 2
authors then independently evaluated the identified articles for
strength of evidence regarding the evaluation and effectiveness
of the D&I training.

Although the above systematic search strategies provide
vigor, we also aimed at enhancing the scope of this review. In
view of our overall goal of conducting a critical review that
synthesizes different research disciplines and approaches, we
also did a targeted literature search® to locate articles that
identified general factors associated with medical education
curriculum changes. In contrast to systematic literature review,
this search strategy is consistent with the goal of critical reviews
“to collect, integrate and interpret results from the most com-
pelling studies that satisfy the search terms and strategy. The
search and written presentation need not be exhaustive.”373
Therefore, we judged the relevance and rigor of available
research studies in relation to our overall focus, with the goal of
summarizing findings from different studies qualitatively to
inform our understanding of integrating D&I training in med-
ical education. We therefore used 2 different search strategies
to explore medical education as a context for D&I training that
can explain challenges and opportunities to adopt D&I
training.%’

Results and Discussion
Opportunities for DETI trainings and outcomes

As illustrated in Figure 1, the systematic search yielded 415
articles, with 147 duplicates and 193 that on review of title did
not meet eligibility criteria. We reviewed 75 abstracts, of which
10 articles described specific D&I training programs taking
place in the United States.***’ An additional article was iden-
tified by one of the authors,”® for a total of 11. Based on these
articles and additional sources, we identified diverse D&I
training formats, including webinars, conferences, training
institutes, certificate programs, graduate courses and programs,
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Final Sample (n=11)

Included following search
(n=10)
Included following
expertise of team
members (n=1)

Figure 1. Flowchart of systematic literature review.

Database search results
s (n=415)
= MEDLINE 37
% PubMed 261
S CINAHL Complete 25
= Web of science 71
- EBESCOhost 21
Excluded by title (n=340)
Duplicate 147
) Did not meet inclusion
criteria 193
ED A 4
'g Reviewed abstracts (n=75)
Excluded by abstract (n=64)
_| Articles not discussing D&l training 60
— "| Conference presentations 02
Non-academic articles 02
a \4
3 Reviewed full length articles
iEd (n=11)
w
Excluded after full article assessment
(n=1)
I > Articles discussing dissemination and
implementation of training programs
A4

internships, and fellowships. Selected programs and institutes
are shown in Table 1.

The 11 identified articles reported on 6 different D&I
training programs, including the American Thoracic Society
and National Heart, Lung, and Blood Institute
Implementation Research (ATS-NHLBI IR) workshop
that centered on implementation research in respiratory,
sleep, and critical care medicine,* 3 NIH-funded D&l
training institutes,*1#34-50 2 university-based training
opportunities,** and a D&I in health course.* Table 1
summarizes information about each of these training oppor-
tunities, including trainees, goals, assessment, and outcomes.
Although most of the programs listed physicians among
participants in the training,**48 the authors did not report
on any attempts to align curriculum or evaluation
criteria to these trainees or to the mission of medical
education.

Publications about these programs have focused on train-

ing needs, competencies, and frameworks.*>4648 Trainees’

perceptions of these programs have generally been
positive. 41444648 Tmportant factors in training satisfaction
included the expertise of the faculty and trainees, faculty

flexibility in adjusting content to meet trainee needs, high-
lighting concrete D&I examples,*? learning about the devel-
opment of practice linkages,** and enjoyment of
collaborative learning projects.* Faculty have reported chal-
lenges in deciding on the curriculum. These challenges
related to striking a balance of didactics, focusing on struc-
ture versus interactivity and flexibility, and meeting the
needs of trainees from different fields, institutions, and at
various levels of career development.*3

Unfortunately, the evidence regarding the effectiveness of
these programs is limited. Only 5 of the 11 articles reported
outcomes assessment.*>#448,50 These outcomes included posi-
tive trainee perceptions of the programs*#%48-50 and in some
cases objective outcomes such as numbers of publications or
grants awarded*>*” and networks formed.”® Timing of follow-
up assessment differed, with 2 programs assessing outcomes
at 6 months after the programs occurred*** and others look-
ing cumulatively over several years and thus apparently at dif-
ferent time points after the training depending on the
cohort.*7% An additional limitation of the articles related to
their strength of evidence. The studies reported were descrip-
tive with no comparison groups. Findings of the 5 articles
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reporting on outcomes are therefore consistent with the
fourth level of 5 acceptable levels assessing scientific evi-
dence.”? Finally, although some outcomes reported were
impressive, their relevance to medical education is not always
clear. For example, 70% of grant proposals submitted by
Implementation Research Institute trainees were funded.*
This outcome might be highly relevant to those engaged in
research careers but the mission of medical education might
require different measures of effectiveness.”

In summary, our analysis of the available literature on D&I
US-based trainings reveals that the vibrant and diverse train-
ing opportunities described above provide exciting options
for individuals interested in D&I, including physicians, yet
the capacity of current training programs and their evidence
base have not kept up with the growing demand for D&I
workforce education and development.®3 Consequently, the
development and implementation of rigorous, sustainable
training has been recognized as one of the major challenges
facing the field of D&I.#1:# Despite the important role of
physicians as change agents in the health system and congru-
ence between the mission of medical education and D&I
efforts, few if any, opportunities have been designed specifi-
cally for physicians. Moreover, scholars have not explored the
importance and feasibility of consistently integrating D&I
training into specific medical education training and the
potential factors that should be addressed to facilitate such
integration. To address this gap, we examine these factors in
the following section.

Barriers and facilitators to integration of DET
training into medical education

Medical education and practice patterns are complex and
constantly evolving in response to scientific discoveries, tech-
nological advancement, social trends, and policy changes. The
dynamic nature of practicing medicine poses challenges to
medical education, including medical school curriculum, resi-
dency training, and fellowships.” The diverse, systemic chal-
lenges facing training in different medical education contexts
are well-documented.25°456 More than a dozen factors have
been shown to be consistently associated with such changes.>
These factors relate to organizational culture, communicative
factors such as internal networking, and factors within the
external environment> such as financial pressures.*®
Integration of D&I into medical education programs neces-
sitates addressing the above organizational factors and the
pressures on medical curriculum, including competing agen-
das in an environment of limited time, financial resources,
and faculty capacity.*

An additional challenge that should be addressed in trans-
forming physicians’ behavior relates to considering not only
the formal curriculum that resides in current medical school
educational content but also the “hidden” curriculum, which

relates to a less obvious, but more influential set of behaviors

that should be recognized in attempts to change provider
practices.>* Such changes are relevant on the continuum of
medical education, including graduate medical training (ie,
residency), just prior to setting providers free into the delivery
system where they will face a host of organizational, provider
and patient factors that may influence their behavior. The
importance of graduate medical education is further under-
scored by recent scrutiny of the effectiveness of continuing
medical education (CME). Although well-designed CME
has been demonstrated to improve physician performance
and patient outcomes,”” CME is often ineffective in chang-
ing medical practices.”®

In addition to addressing challenges inherent to changing
medical education as described above, integration of D&I
training in medical education should address specific chal-
lenges inherent to the field of D&I. Such challenges include
the difficulty in generalizing across delivery system contexts,
defining and maintaining intervention fidelity, the extent to
which adaptation of an intervention’s components influences
effectiveness, as well as challenges related to funding availabil-
ity and the timing of funding cycles.”” In addition, D& is a
transdisciplinary field, and its science and practice involve mul-
tiple and complex theories and models.®® Although this com-
plexity increases the difficulty of implementing such training, it
also increases its importance.’ In the following section, we
discuss opportunities for overcoming the challenges in inte-
grating D&I training in medical education.

Sz‘mz‘egies and resources to support improwed
implementation of DI training into medical
education

The prior sections provided examples of training programs that
could inform D&I training within medical education and chal-
lenges to integrating D&I training into medical education that
could be addressed. In this section, we present an overview of
selected strategies and resources for facilitating incorporation
of D&I training into academic medicine. We also highlight
ways in which such strategies and resources can begin to
address some of the inherent challenges in conducting D&I
research and practice.

Understanding variability in contextual factors influencing med-
ical curriculum change. Dissemination and Implementation
calls attention to the important influences of various contex-
tual factors, including differences in clinical settings, patient
populations, and policies. All of these contextual factors are
important to consider when trying to generalize study find-
ings or implement evidence-based practices. Similarly, many
factors are relevant to encouraging curriculum change and
spurring innovative D&I training at the institutional level.
Early on in the process, it is important to establish an organi-
zation’s level of readiness to adopt a curriculum change. In
contrast to the recognition of the importance of identifying
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effective learning assessment strategies,®? organizational fac-
tors, including organizational readiness in medical education,
are largely understudied.®® The Medical School’s Organiza-
tional Readiness for Curriculum Change is a validated ques-
tionnaire that provides a structured way to assess readiness.%*
Furthermore, the need for change should be recognized
among multiple levels and types of stakeholders and not be
dictated by administration. Using a student-centered curricu-
lum review team could be a strategy to solicit and apply stu-
dent feedback into curriculum design in academic medicine.®
As described above, tailoring strategies to specific institu-
tional contexts can be a challenge in conducting D&I research
and practice. Institutionally supported mentorship programs
could serve as a time-efficient strategy that is tailored to
mentee needs® either as an addition to D&I training or as a
stand-alone D&I training program.®’

Opportunities in graduate medical education for formalized DT
research and practice. Graduate medical education is uniquely
positioned to adopt D&I training, as it provides “formal inter-
section of medical education and care delivery” according to
the Association of American Medical Colleges (AAMC). The
Accreditation Council for Graduate Medical Education
(ACGME) employs best practices, research, and advancements
across the continuum of medical education with a specific
focus on 6 core competencies for residency and fellowship
training including patient care, medical knowledge, interper-
sonal and communication skills, professionalism, practice-
based learning and improvement, and systems-based practice.?
The latter is clarified as “Residents must demonstrate an
awareness of and responsiveness to the larger context and sys-
tem of health care, as well as the ability to call effectively on
other resources in the system to provide optimal health care.”
This core competency is very much aligned with opportunities
for formalized D&I training during an influential growth
period for early-career physicians. Moreover, residents and fel-
lows are recommended to “participate in identifying system
errors and implementing potential systems solutions” accord-
ing to the ACGME’s common program requirements.®® How-
ever, challenges associated with the complexity of such efforts
and the lack of D&I training may often lead to suboptimal
efforts and lack of effective system solutions. Such potentially
missed opportunities are evident in ACGME'’s core competen-
cies of systems-based practice and practice-based learning and
improvement. Although residents are required to demonstrate
patient safety and quality improvement skill, site visits indi-
cated that many graduate medical education clinical learning
environments “do not provide the necessary systems-based
practice context for residents’ clinical experience.”®® The
authors also expressed a concern about what they described as
a potentially “lost opportunity to create a cadre of young physi-
cians equipped to lead sustainable systems-based improvement
in clinical care” (p. 991). Harnessing the enthusiasm of trainees
and their fresh take on challenging delivery system dilemmas

through formal D&I didactic and core competencies such as
practice-based learning curriculum could be transformational
for the next generation of practicing physicians and promote
physician-scientists capable of not only advancing D& science
but also affecting population health through evidence-based
implementation practices.

Organizational-level changes to promote the integration of DI
curricula. Internal D&I mentorship programs and incentiviz-
ing participation in national training programs (see Table 1)
have the potential to advance D&I training in medical educa-
tion. Such changes would require institutional-level changes,
consistent with the recognized need to reorganize structural
aspects of medical schools to promote health care innovation.”
Strategies for providing training and support to encourage
budding physician-scientists interested in health systems inno-
vation can be applied to spur demand from trainees to pursue
areas of D&l science.”! We propose that these strategies
include creation of career pathways and additional promotion
criteria for those focused on D& science that could be analo-
gous to basic science which has a long tradition of integration
into medical school core curriculum and a track record for pro-
moting the physician-scientist model. Developing academic
capacity in D&I could have tremendous spillover effects into
the broader mission of the medical education system to improve
population health. Moreover, as a way to limit the effects of
departmental silos, a structure for blending (or “interweaving”)
faculty from across departments into multiple curriculum com-
mittees can support a shared school mission” including sup-
port for the multidisciplinary field of D&I science. Ranking
and evaluating medical schools using metrics that value D&I
research and practice outcomes (including metrics related to
practice improvement and reduction in medical errors) has the
potential to enhance institutional engagement and commit-
ment to integrate D&I training into the core curriculum for
medical students, residency training, and CME.

Advancing D&I research and practice as part of medical
education can support the IOM vision of developing a “learn-
ing health care system,” designed to initiate and use the best
evidence for the collaborative health care choices of each
patient and provider by integrating the process of discovery as
part of patient care.” To encourage the transition toward this
vision, D&I training would provide additional opportunities to
support and increase the utility of the practice components of a
medical school, including university hospitals and affiliated
clinics as essential components in a learning health care system.
To harness the benefits of a learning health care system, inte-
grating D&l research and practice training into rotations,
internships, residencies, and fellowships as a core component
appears warranted. Fashioning clinician training as a D&I
enterprise focused on iterative improvement of practice, imple-
mentation of evidence-based interventions, sustainability of
high-quality care, and improved understanding of the inter-
ventions once they have been implemented can provide a
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unique way to advance the learning health care system and ulti-
mately patient care.

Conclusions

The chasm between biomedical discoveries and improved
patient care has been deemed the “valley of death™© as evi-
dence-based practices and guidelines are not well adhered to.
The literature that we have reviewed documented the state of
the art in D&I science training. Despite the known challenges
to changing the curriculum of medical education, existing
training opportunities are not designed to meet the needs of
medical education and are not ready to be disseminated and
upscaled. Therefore, greater evidence is needed before such
integration is viable. Based on this literature, we have provided
suggestions for and examples of D&I training that could be
incorporated into medical education. More rigorous research,
including well-designed, targeted training efforts, is needed to
successfully integrate D&I training best practices in medical
education.
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