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Training in dissemination and implementation research:

a field-wide perspective
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Abstract

We report outcomes of an NIH-convened meeting on
training for dissemination and implementation (D&I) re-
search, focused on accelerating translation of research to
healthcare practice. Participants included leaders of cur-
rent trainings, center directors, and those trained in
existing programs. Given the large proportion of D&l re-
search focused on cancer control, mental health, and
substance abuse, participants overwhelmingly reflected
the experiences and challenges of gaining capacity in
behavioral health-related D&I research. The 2-day meet-
ing required participants to draw upon their experiences
to help build a field-wide perspective for D&l research
training, identify resources needed to support this per-
spective, and brainstorm gaps in training that needed to
be filled. Questions were sent to participants in advance,
and responses were synthesized and presented to dis-
cuss during the meeting. A preliminary “field-wide” per-
spective emerged, spanning multiple disciplines, training
models, and career levels. Current programs face high
demand, need for continued evolution to reflect field
advances, and sustainability challenges. Current gaps
include implementation practice and predoctoral training.
Federal funding is key to D&I research training, be it
through grants or agency-led training programs, in order
to span and address specialized disease and disorder
foci and career tracks.

Keywords
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The long recognized, prolonged, and incomplete
uptake of scientific discoveries into health practice
has sparked a focus on the translation of research into
practice at the National Institutes of Health (NIH) and
other funding agencies in the USA and globally. In the
USA, research to accelerate and improve quality
improvements and evidence-based care is commonly
referred to as dissemination and implementation re-
search (e.g., http://grants.nih.gov/grants/guide/pa-
files/PAR-13-055.html) or implementation science
(http://cancercontrol.cancer.gov/IS/). The NIH sup-
ported five meetings to advance the science of dissem-
ination and implementation from 2007 through 2012.
During that time, registrations grew from 300 to more
than 1200 and a number of recurrent themes had

Implications

Researchers: Amidst a growing number of D&I
research programs, this paper gives a broader con-
text for which to consider the optimization of these
initiatives to ensure sufficient research capacity.

Practitioners: D&I research requires the engage-
ment of practitioners to ensure that studies are as
informative to practice audiences as possible; this
paper considers how training programs can better
align with practice expertise.

Policymakers: The ability to ensure that policy
directives are implemented effectively requires a
scientific workforce expert in the complexity of
research and policy interface; this paper seeks to
create such a workforce.

emerged [1]. To take stock of the field’s progress and
identify priority issues for its future, the NIH con-
vened three strategic meetings in 2013-2014 focused
on training, measurement and standardized reporting,
and research designs. This paper reports the process
and outcomes of the meeting focused on training for
dissemination and implementation research.

MEETING FORMAT, RATIONALE, AND PURPOSE
Training was the focus of one of the three meetings for
several reasons. First, demand for training in dissem-
ination and implementation research has been consis-
tently high. At each NIH annual meeting to advance
dissemination and implementation (D&I) research,
preconference technical assistance programs for new
investigators were heavily subscribed, attended each
year by approximately 100 people. Few D&I research
training programs exist, and existing programs report
high applications. For example, in its first year, the
NIH-supported Training Institute in Dissemination
and Implementation Research in Health (TIDIRH)
received 266 applications for 35 slots; similarly, the
mental health-focused Implementation Research In-
stitute (IRI) receives five applications for every avail-
able slot [2, 3]. Second, there had been no opportunity
to take stock of existing D&I research training
TBM
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programs, which differed in focus, format, and tar-
geted participants. Third, there was need to identify
training challenges, innovations, and priorities for a
rapidly advancing field of dissemination and imple-
mentation science.

The training meeting was the first of the three,
held in Bethesda September 12-13, 2013. The pa-
per authors chaired the meeting, identified partic-
ipants, and formulated an agenda. Sixteen individ-
uals from across the country, each involved in
some way in training for dissemination and imple-
mentation research, participated (see Table 1).
They included senior researchers leading training
programs, healthcare practitioners, leaders in
health services research, research center directors,
those currently in or recent alumni of the estab-
lished D&I research training programs, and NIH
program scientists. Given the large proportion of
D&I research focused on cancer, mental health,
and substance abuse, participants overwhelmingly
reflected the experiences and challenges of gaining
capacity in behavioral health-related D&I research.
This reflects the fact that within the NIH, the Na-
tional Institute of Mental Health (NIMH) and the
National Cancer Institute (NCI) have a longstand-
ing D&I research agenda, dedicated research staff,
scientific priorities, active funding announcements,
and meetings preceding trans-NIH activities. With-
in the cancer domain, the D&I research training
has been primarily within the area of cancer con-
trol and prevention, domains that are overwhelm-
ingly behavioral science in nature (e.g., diet, phys-
ical activity, screening behaviors, health communi-
cations, policy impact). The growth of D&I in
these specific fields may correspond to the lack of
penetration in service delivery of evidence-based
interventions. .

The meeting agenda was organized around three
questions: What is a field-wide vision for training
investigators at multiple career stages in D&I re-
search? What tools and resources are needed to

support this vision? And what gaps need to be
filled to better train future D&I scientists? Accord-
ingly, meeting sessions focused on the following:
reviewing existing D&I research training pro-
grams; capturing the range and type of funding
mechanisms supporting those programs; and un-
derstanding current training challenges.

Work commenced with a review of existing pro-
grams, recognizing that not all were represented at
the meeting and that meeting participants had im-
perfect knowledge of the broader field. This meet-
ing, like that year’s other NIH meetings on D&I
science, included a limited number of participants,
albeit those most experienced about D&I research
training. Prior to the meeting, participants contrib-
uted information about current training programs
in D&I research. For each program they were in-
volved in, they were asked to describe the follow-
ing: program name, location, source of support,
type of trainee, program aims and measures of
success, and training format. This information
was reviewed and synthesized in the meeting (see
Table 2). While some programs listed may have
ended, they are retained in the table because their
format and content shaped discussion and because
such programs reflect important models that have
future value. This paper does not reflect new pro-
grams started after the meeting. On day 1, partic-
ipants reviewed and synthesized current training,
assessed strengths and limitations, and generated a
field-wide perspective on training needs in an ef-
fort to improve the rigor, reach, accessibility, and
sustainability of training.

This paper presents three of the meeting’s prod-
ucts: (1) an assessment of current training opportu-
nities, lessons, and challenges; (2) an initial visual-
ization of a “field-wide framework” for training in
dissemination and implementation research; and
(3) recommendations for advancing D&I research
training. We define “field-wide” as spanning the
varied disciplines that contribute to D&I research,

Table 1| Attendees of the 6th Annual NIH Meeting on Advancing the Science of Dissemination and Implementation Research

Training

Name
Alice Ammerman, Dr. P.H., M.P.H.

Affiliation
The University of North Carolina at Chapel Hill

Martha Bruce, Ph.D., M.P.H.

Weill Cornell Medical Center

Alicia Bunger, Ph.D., M.S.W.

The Ohio State University

Melissa Davey-Rothwell, Ph.D.

Johns Hopkins University

Ralph Gonzales, M.D., M.P.H.

University of California, San Francisco

Margaret Handley, Ph.D., M.P.H.

University of California, San Francisco

Kimberly Hoagwood, Ph.D.

New York University

Amy Kilbourne, Ph.D., M.P.H.

U.S. Department of Veterans Affairs

Mike Ong, M.D., Ph.D.

University of California, Los Angeles

Thomas Patterson, Ph.D.

University of California, San Diego

Enola Proctor, Ph.D.

Washington University in St. Louis

Ken Sherr, M.D., M.P.H.

University of Washington

Sharon Strauss, M.D., M.Sc.

University of Toronto

Glenn Wagner, Ph.D.

RAND Corporation

David Chambers, D.Phil.

National Institute of Mental Health, NIH

Christopher Gordon, Ph.D.

National Institute of Mental Health, NIH
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as comprehensive of different training models, and
as responsive to investigators at different career
levels. In addition, while the initial intent was to
develop a vision for training, the discussions sug-
gested that this process would require more than
one meeting to accomplish. We therefore use the
term “perspective” which we think better repre-
sents the current status of this work.

CURRENT TRAINING

Existing programs—D&I research training occurs
through summer training institutes, graduate
courses, and masters and Ph.D. degree programs.
Training also occurs through Clinical and Transla-
tional Science Award (CTSA) programs and re-
search centers’ faculty development activities and
webinars and through online repositories of train-
ing materials and implementation research toolkits.
Training programs have varying durations, includ-
ing one-time lectures (as in a webinar), day- or
week-long “immersion” workshops, semester-long
courses, and 1- and 2-year institutes and use small
group and one-on-one mentoring.

Funding types and sources include NIH R25 grants,
NIH- or foundation-supported career development
awards, and university-based grant-supported research
centers. Some academic institutions provide formal
training to Ph.D., M.D., and masters’ students, but
most programs focus on postdoctoral, early career
investigators, and experienced investigators moving
into D&I from related fields. Few US-based programs
seem to focus on implementers in actual practice or
policy makers.

Training aims also vary, as described by meeting
participants: “building a national infrastructure for
training,” “developing a specialized pool of D&I
researchers,” and “supporting the use of D&I practice
in community settings.” Aims related to individual
career development include “increasing the likelihood
of independently supported science,” “promoting
scholars’ development and leadership potential,” in-
creasing knowledge, promoting collaborative relation-
ships, and “advancing the individual’s research
career.” Accordingly, training “deliverables” include
knowledge, research skills, career development, com-
petitive grant proposals, degrees, and certificates.
Markers of training success ranged widely. Most pro-
grams target funded NIH grants (R01s) and peer-
reviewed journal articles in D&I. Broader goals includ-
ed “growth of the field,” “preparation of a new cohort
of skilled investigators,” trainee-community partner-
ships with impact on policy or clinical care, and train-
ing the next generation of leaders.

Finally, programs varied in the extent to which they
focused on a specific field or discipline. While the
TIDIRH program trains researchers across the span
of specialties within the NIH, others target a specific
field, such as mental health, cancer, geriatrics, child
health, and obesity.

TBM



STUDY

Current training challenges—Participants identified 15
challenges in D&I research training (summarized in
Table 3), a number of which we briefly discuss here.
First, it is challenging to train for a rapidly advancing
and still evolving field. In one decade, implementation
science has experienced an “explosion” of progress in
both quality and quantity [4]. The first compendium or
text in the field—Dissemination and Implementation Re-
search in Health—was only recently published [5]. Prior-
ity research questions and methods continue to evolve
rapidly. Hence, training directors agree that curricu-
lum content must be continually revised and methods
taught in one year often need updating. Moreover,

High demand for current slots budget limits of current training grants
Limited training scale trainees’ need for continued learning

Despite CTSA emphasis on translation, few programs offer D&l
Investigators need a “home base” given transdisciplinary nature of D&l
Limited number of D&I colleagues at most institutions

D&l spans conditions, disorders, disciplines
Unique needs and demands of individual fields

gl g
s|e g
- 5|5 E
9 S8 = 1S . .
& £ EE c competencies required for D&I research are only be-
= = - . .
= ozl 18| |=|E]L|8 ginning to be addressed.
k=) c|a £ 2fa b= .
= R IEEEE A second and closely related challenge is the
o 2 Eo EHEEEEE breadth of the D&I field, coupled with the depth
g EE| (2] |3|2]28 of knowledge and skill required for D&I science.
© © 50| E ) .
o 2 =l s 28023 The D&I field has a multitude of conceptual mod-
) 2l = = oo = - . .
& EIE| |g] |8|2|=|E els and frameworks [6]. D&I research requires dis-
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tinct design, measures, analytic methods, and chal-
lenges for the protection of human participants in
research. With few exceptions, new publications
appear in a wide and scattered range of journals
and disciplines. As a recent NIH-sponsored report
on implementation science research for HIV/
AIDS prevention and treatment succinctly stated,
“no one owns implementation science... (and) im-
plementation science necessitates interdisciplinary
collaboration” [7]. Transdisciplinarity has charac-
terized the NIH Annual Conference on the Science
of Dissemination and Implementation, the NIH-
wide TIDIRH program, implementation research
training in university-based CTSAs, and IRI [1-3,
7, 8]. New implementation researchers must now
keep pace with not only new knowledge in their
specialized areas but also the broader field.

Training programs respond to these challenges
in various ways. First, most training programs pro-
vide “immersion experiences,” in which trainees
must devote a solid block of time to the training
programs. The IRI and the Mentored Training for
Dissemination and Implementation Research in
Cancer (MT-DIRC) require two full years of par-
ticipation, with regular mentoring between sum-
mer institutes. Shorter programs acknowledge that
only introductory exposure is possible. Across pro-
grams, trainees reported that the abundance of
material in a limited timeframe sometimes felt akin
to trying to drink from a fire hose.

The limited number of slots in most programs
means that only a fraction of applicants can be accept-
ed. Demand is high for international training, current-
ly available through one Ph.D. program and occasion-
al slots in other programs focusing largely on domestic
issues. High selectivity limits training. Some programs
respond to high demand by securing supplemental
funding: the IRI is funded primarily by NIMH but
receives supplemental funding from NIDA and the
VA. Few universities have enough faculty with D&I
research expertise to provide in-depth training.
TBM page 631 of 635

Establish centralized, accessible web sites with training materials and courses

Leverage training opportunities in centers and CTSA programs

Train for continuum of career levels
Train for range of stakeholders (research, practice, policy)
Build and support networks for alumni of training programs

Training format and content
Continual review and updating of training content

Employ train the trainer models
Train participants for leadership to the D&l field

Provide tracks or programs for specialized fields

Training infrastructure
Support and strengthen D&l scientific meeting(s)

Train through intense immersion programs

Increase duration of training
Emphasize generalizable content

Increase funding for D& training

Recommendations

Scale of training

Table 3 | Field-wide training in dissemination and implementation research summary of recommendations
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Among the 60+ NIH CTSAs, only a handful train in
D&I research and few degree programs nationwide
focus on this field.

Heterogeneity among trainees presents a fourth
challenge. Trainees typically differ in their grant
writing experience and success, familiarity with
implementation science, and interests in different
evidence-based interventions and practice settings.
Accordingly, faculty must calibrate training to par-
ticipants with different learning styles and levels of
preparedness. Many programs leverage this het-
erogeneity through group mentoring. Networking
sessions, using innovative formats, provide trainees
with individualized faculty expertise.

Fifth, programs acknowledge that training pro-
grams demand high levels of faculty effort. NIH
training grant mechanisms have low, highly struc-
tured budgets with limited indirect costs to offset
institutions’ burdens in hosting programs and
capped salary support for training leaders and fac-
ulty. While faculty mentoring is key to quality training
[3, 9], only those willing to donate time and resources
can take on such training. Given budget limitations for
the NIH-supported TIDIRH, participants must pay
for own travel costs. Funding constraints reduce
the pool of institutions able to host training and
limit trainees to those with independent sources
of support.

A sixth identified challenge is the high expectations
for alumni. Often returning to environments with little
infrastructure support for and few colleagues in imple-
mentation science, many alumni report that they are
expected to serve as D&I experts, mentoring others.
Explicit expectations to secuare NIH RO1 grants is
daunting for many trainees, especially given the limit-
ed grant support for D&I research, relative to basic
and clinical science.

A final and universal challenge is sustaining training
programs. Most training grants end after one or two
funding cycles. To extend training capacity, many pro-
grams use a “train the trainer” approach. TIDIRH
routinely posts slides from the summer institute,
extending training capacity to a wider pool through
web resources.

Toward a field-wide framework for D&I research training

Meeting participants worked to shape a field-wide
training framework that would capitalize on
strengths and limitations of current training and
reflect needs of the broader field in order to im-
prove the rigor, reach, accessibility, and sustain-
ability of D&I research training. The framework
would identify a number of crosscutting training
issues—across different substantive fields and
educational/experience levels—and inform future
training. Figure 1 depicts an initial visualization
of the framework that emphasizes the need to ac-
count for the dynamism of the field, the location of
D&I research within a broad scientific area of
health service research, and recognition of the

variability of training needs at different levels of
one’s career. Recommendations for achieving this
vision are summarized in Table 3.

Field definition, boundaries, and defined connections—
Training requires a widely understood conception
and definition of dissemination and implementation
science as a field. Increasingly, D&I research is viewed
as a distinct area of health services, delivery system
science, and system redesign. Over the past decade,
the field has become more clearly defined, due in part
to establishment of an NIH-wide standing review com-
mittee, regular annual meetings, dedicated journal,
Implementation Science, and a foundational textbook.
The field is transcending the “taxonomic turmoil” that
affects all new fields.

Any field-wide training framework must reflect the
knowledge and skills for addressing distinctly D&I
issues and employing its unique methods. Conversely,
field-wide training must distinguish D&I from related
research areas, while equipping trainees how and
when to draw on them—areas such as industry, delivery
system science, healthcare improvement, human fac-
tor engineering, patient safety research, and quality
improvement science. As reflected in Fig. 1, the
boundaries of the D&I field—the walls of the
“house”—must be established.

Comprehensive training—The D&I field transcends tra-
ditional disease, disorder, and institute silos, and so
must its training. Currently, D&I researchers focused
on mental health may have little or no connections to
those working on cancer-related D&I. Disciplinary or
disease silos often obscure the research questions and
methodologies that are distinctly D&I but common to
the field. Figure 1 depicts training as spanning the
breadth of the field, as broader than any one
specialization.

Scaling up training—Field-wide training requires ex-
pansion on several fronts. First, training supply needs
to meet demand, which existing programs cannot.
Second, training should be available to investigators
at all levels; more training is needed especially at the
predoctoral level and for investigators who work at
earlier stages of translational science, such as treatment
developers. Third, training should be available for
people in implementation roles, be they policy mak-
ers, administrators, supervisors, practice improvement
facilitators, or front line providers. Few, if any, pro-
grams currently train for D&I practice. More and
more varied D&I courses are needed to advance the
field. Finally, NIH Institutes and Centers should sup-
port their own training programs to better cultivate the
pipeline of investigators in specialized areas of D&I
research.

Training at scale requires more adequate fund-
ing to enable training at more institutions. It also
requires leveraging CTSA programs, Institute for
Health Improvement initiatives, training opportu-
nities at scientific meetings, and externally funded
predoctoral and postdoctoral training programs.
Scale can also be enhanced through innovative
extensions of training programs. Some extenders

TBM
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Fig 1| The “house” model of D& training identifies the framework necessary to inform and sustain future training in the field of
dissemination and implementation science. The boundaries of the D&l field—the walls of the house—must first be established.
Broad, cross-field training is needed in addition to specialized training

can follow participants after they have completed
a training program, providing continued career
development to those returning to home institu-
tions with little D&I research infrastructure. Also
needed are web repositories of training materials
(slide decks, bibliographies of key readings), elec-
tronic platforms for D&I research tools, and
strong social networks that continue or span train-
ing programs. Web sites for training materials
need to be assembled, catalogued, and disseminat-
ed. Libraries can warehouse webinars, conference
presentation videos, and sharable syllabi, presum-
ing resolution of intellectual property issues. Mas-
sive online open courses (MOOCs) can extend
training to those remote geographically and re-
quiring flexible training times. Training can also
be provided through D&I special interest groups
at scientific meetings, such as already established
at the Society for Social Work Research and Prac-
tice, and through provider Practice-Based Re-
search Networks. Figure 2 portrays the comple-
mentary roles that funding agencies, healthcare
and social systems, research institutions, and pro-
fessional societies could play—all contributing to
enhanced D&I research capacity.

Specialization—A maturing field demands more spe-
cialized training programs, both in terms of fields and
education levels. Thus, a fully developed framework
will reflect D&I research training in a broader array of
NIH institutes, beyond the current two in mental
health and cancer. Moreover, tracks will be needed
for trainees at different educational and experience
levels and in different roles (researcher, policy maker,
or administrator). Fully developed, a field-wide frame-
work would map the training continuum for different
career stages.

Continual updating of conteni—Given the continued
and rapid advances in D&I research, a field-wide
framework must be constantly assessed for con-
tent currency and flexible curriculum structures

in order to accommodate updates in theoretical
and methodological content. Programs should
experiment with session formats and instructional
styles. All D&I research training programs should be
characterized by “evolvability” (K. C. Stange, oral
communication, 2007), which refers to the constant
updating and advancement of content to capture new
developments in the field. Publication of a D&I Annu-
al Review series and conference sessions on method-
ology innovations would support the evolution of
cutting-edge training.

Sustainability—Successful training programs need to
be sustainable. While institutional training grants can
apply for competitive renewal based on strong out-
comes and demonstrated need, mechanisms support-
ing many D&I programs allow only one renewal peri-
od. Funding constraints contribute to pent-up demand
and applicant backlogs. Individual trainees need sus-
tained training beyond short-term programs to sup-
port their leadership development. Train the trainer

approaches help participants to build local communi-
ties of D&I scholars.

Implications and recommendations
The primary goal of D&I research training is to en-
hance and expand the research workforce that is ac-
tively advancing the knowledge base around dissemi-
nation and implementation. The proximal outcome of
training is the advancement of relevant methodologi-
cal expertise, increased quality and quantity of D&I
research applications, and an improved empirical base
to support D&I research and practice. The secondary
goal is the increased dissemination and implementa-
tion of effective health interventions, and while D&I
research training is primarily focused on the proximal,
participants generally found the latter goal to shape the
content of their research as well as the content of
training on the interface between the two. These goals
page 633 of 635
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Funders

- Training Grants
- Center Mechanisms

- Workshops &
Conferences

- Research Grant Funds

Professional

Societies D&I

- Networks
- Special Interest

- Annual Meetings
- Resources

Research
Groups C a p a Clty - Practice Partners

Health Care &
Social Systems

- Priority Questions
- Immersion Experiences

- Staff Researchers/
Evaluators

- Data Systems

- Institutional Training

- Community
Partnerships

- Mentoring

Fig 2 | Diagram of players in D&l research capacity building efforts. Research capacity is composed of healthcare and social
systems, funders, research (both academic and stand-alone) institutions, and professional societies. Each of these entities
interacts with one another and plays complementary roles in enhancing D&I research capacity

are essential if scientific discoveries are to improve
delivery of health care.

Demand for dissemination and implementation
research training significantly outweighs supply.
All current training programs struggle to sustain
their existence and impact after grant funding
ends. D&I research continues to lack a stable home
discipline or have a strong presence in most
universities.

This paper’s efforts to advance a field-wide frame-
work for D&I research training reflect the strengths
and challenges of current training. The paper demon-
strates the key role of federal funding in supporting
training at scale for varied career paths and levels and
NIH-wide disease foci and calls for a broader set of
funding sources to help achieve the vision reflected
here.

Shaping, developing, and delivering a field-wide
vision for D&I research training will require strategic
planning, vision, coordinated effort, and resources. We
argue that, given the crucial role of D&I research in
realizing the ultimate benefits of basic and clinical
work, the NIH and other federal agencies have critical
roles to play. NIH mechanisms may be uniquely posi-
tioned to help move D&I research training to scale,
ensuring comprehensive training to all who enter the
field, regardless of training level, field, and research
orientation. Federal funding is critical in supporting
D&I research training, whether through institutionally
based training, individual career development grants,

or special research training programs. Support is need-
ed for training that spans the institute’s disease and
disorder foci, such as the TIDIRH, as well as for
disease-specific training. More individual investigators
need to be supported through career development
awards that are focused on dissemination and imple-
mentation research.

Equally important, the future of D&I research
training requires a diverse set of stakeholders to
be at the table to reflect the team-based reality of D&I
research. Practitioners, health systems, patients
and families, healthcare payers, community organ-
izations, and other stakeholders all have histori-
cally been crucial to paving the way for successful
dissemination and implementation of evidence-
based interventions, and most are present in many
of our funded research studies. This is already
reflected in the transformation of the annual D&I
Science conference which began as a joint effort
between NIH and the VA and now involves mul-
tiple agencies, foundations, and organizations
across research, practice, and policy.

The public health benefits of basic and clinical re-
search depend on translating intervention discoveries
into real world settings. The D&I research field is
dedicated to fostering such translation, but training is
key to the field’s development and long-term realiza-
tion of benefit. Training dissemination and implemen-
tation researchers is a critical investment in improving
the delivery of evidence-based healthcare, so that a
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pool of well-trained researchers will be prepared to test
and discover strategies for increasing the reach of
evidence-based interventions and their clinical effec-
tiveness. While existing programs reflect significant
progress, we assert the need for increased funding,
the development of additional innovative programs,
and greater synergy across initiatives. New initiatives
to better meet demand and ensure the scale and depth
required for training in the rapidly advancing and
complex field of D&I research are key to realizing
the vision reflected in the field-wide perspective pre-
sented here.
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