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Abstract

Background: Identifying, developing, and testing implementation strategies are important goals of implementation
science. However, these efforts have been complicated by the use of inconsistent language and inadequate
descriptions of implementation strategies in the literature. The Expert Recommendations for Implementing Change
(ERIC) study aimed to refine a published compilation of implementation strategy terms and definitions by
systematically gathering input from a wide range of stakeholders with expertise in implementation science and
clinical practice.

Methods: Purposive sampling was used to recruit a panel of experts in implementation and clinical practice who
engaged in three rounds of a modified Delphi process to generate consensus on implementation strategies and
definitions. The first and second rounds involved Web-based surveys soliciting comments on implementation
strategy terms and definitions. After each round, iterative refinements were made based upon participant feedback.
The third round involved a live polling and consensus process via a Web-based platform and conference call.

Results: Participants identified substantial concerns with 31% of the terms and/or definitions and suggested five
additional strategies. Seventy-five percent of definitions from the originally published compilation of strategies were
retained after voting. Ultimately, the expert panel reached consensus on a final compilation of 73 implementation
strategies.

Conclusions: This research advances the field by improving the conceptual clarity, relevance, and
comprehensiveness of implementation strategies that can be used in isolation or combination in implementation
research and practice. Future phases of ERIC will focus on developing conceptually distinct categories of strategies
as well as ratings for each strategy's importance and feasibility. Next, the expert panel will recommend multifaceted
strategies for hypothetical yet real-world scenarios that vary by sites’ endorsement of evidence-based programs and
practices and the strength of contextual supports that surround the effort.
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Background

Research focusing on implementation strategies, defined
as “methods or techniques used to enhance the adop-
tion, implementation, and sustainability of a clinical pro-
gram or practice” [1], has been prioritized in order to
bridge the quality chasm in health and mental health
services [2-5].* However, efforts to identify, develop, and
test implementation strategies have been complicated by
a lack of conceptual clarity [1,6-9]. This lack of conceptual
clarity manifests in two primary ways. First, terms and def-
initions for implementation strategies are inconsistent
[7,10]. Idiosyncratic use of implementation strategy terms
involve homonymy (i.e., same term has multiple mean-
ings), synonymy (i.e., different terms have the same mean-
ings), and instability (i.e, terms shift unpredictably over
time) [11]. Implementation scientists have responded by
calling for efforts to clarify terminology and use it consist-
ently [1,5-7,12]. Second, published descriptions of imple-
mentation strategies too often do not include sufficient
detail to enable either scientific or real-world replication
[1,6], leading some to suggest guidelines for specifying
and reporting implementation strategies [1,6,13,14]. Taken
together, these two deficiencies complicate the acquisition
and interpretation of knowledge, preclude research syn-
theses such as systematic reviews and meta-analyses, limit
replication in both research and practice, and ultimately
stymie the translation and application of empirical studies
that could inform implementation processes [1,6,9].

A number of taxonomies of implementation strategies
have been developed, in part, to address these shortcom-
ings pertaining to the published literature, e.g,, [10,15-18].
Powell et al. [10] reviewed 41 compilations and reviews of
implementation strategies and summarized them accord-
ing to their foci and disciplines/clinical specialties that
they represented (this can be found in Table One of that
publication). While they acknowledge that many of those
compilations represent seminal contributions to the field,
they also argue that most of the compilations were not
necessarily intended to be consolidated “menus” of poten-
tial implementation strategies for a broad range of stake-
holders in health and mental health. Powell et al [10]
note that many compilations and reviews:

are purposely narrow in scope, focusing on strategies
with known evidence on effectiveness, e.g. [19-22];
specific medical conditions, fields of practice, or
disciplines, e.g. [23-25]; strategies that were used in a
specific setting or study, e.g. [26,27]; “exemplar”
programs or strategies, e.g. [28,29]; one level of target
such as consumers or practitioners, e.g. [30]; or one
type of strategy such as educational or organizational
strategies, e.g. [24,31]. The characteristics of some of
these reviews and compilations may lead health care
stakeholders to believe that there are relatively few
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strategies from which to choose. Additionally, many of
these compilations do not provide definitions or
provide definitions that do not adequately describe the
specific actions that need to be taken by stakeholders.

In response to those limitations, Powell et al. [10] pro-
posed a consolidated compilation of 68 discrete (as opposed
to multifaceted) implementation strategies and definitions
based upon a review of the health and mental health litera-
tures. While the review was conducted by an interdisciplin-
ary team of health services researchers, the development of
the compilation was not informed by a wide-range of im-
plementation and clinical experts, and the authors did not
seek to generate consensus on the strategy terms and defi-
nitions beyond the study team [10]. This raises the question
of whether the strategy terms and definitions identified
would resonate with a broader array of researchers and im-
plementers in real-world settings. The Expert Recommen-
dations for Implementing Change (ERIC) study [9] builds
upon the Powell ez al. [10] review by generating expert con-
sensus “on a common nomenclature for implementation
strategy terms, definitions, and categories that can be used
to guide implementation research and practice in mental
health service settings” [9]. We pursued this aim by
recruiting a panel of stakeholders with expertise in imple-
mentation science and clinical practice and engaging them
in a three-round modified-Delphi process to refine Powell
et al’s [10] compilation of implementation strategies.
While many other efforts to generate consensus have re-
lied solely upon qualitative approaches, e.g., [8,10,32], this
study’s mixed methods approach provides more structure
for the expert recommendation process and derives con-
sensus quantitatively. We describe these processes below,
and more details about our methodological approach have
been published elsewhere [9].

Methods

Expert panel participants

We employed a purposive sampling procedure [33] that
began with an initial list of implementation science ex-
perts generated by members of the study team. The team
targeted a number of groups based upon their substantial
expertise in implementation research, including members
of the editorial board for the journal Implementation Sci-
ence, implementation research coordinators for the VA
Quality Enhancement Research Initiatives (QUERIs) [34],
and faculty and fellows from the National Institute of
Mental Health funded Implementation Research Institute
[35]. Nominees were encouraged to identify peers with ex-
pertise in implementation science and clinical management
related to implementing evidence-based programs and
practices. Efforts were made to ensure a diverse sample by
including VA and non-VA implementation experts and by
attempting to obtain a balance between implementation
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and clinical expertise. Recruitment was limited to individ-
uals residing in the four primary time zones of North
America (i.e., Eastern through Pacific) in order to minimize
scheduling conflicts for the live Webinar (described below).
Ultimately, we recruited a panel of 71 experts (see
“Contributors” section for a full list of participants), each
of whom participated in at least one of the three Delphi
rounds (see Table 1). Ninety-seven percent of the experts
were affiliated with academic or health-care institutions in
the USA, and 3% were affiliated with Canadian univer-
sities. Ninety percent of participants had expertise in im-
plementation science and practice, and 45% were also
experts in clinical practice. Nearly two-thirds of partici-
pants had some affiliation with the VA, though most of
those individuals also had academic appointments in so-
cial science or health-related schools or departments.

Modified Delphi process

The modified Delphi process [36] had three rounds. The
first two rounds provided the opportunity for panel
members to offer feedback on a list of strategies and def-
initions via two Web-based surveys. After each of the
first two rounds, iterative refinements were made to the
compilation based upon participant feedback. The third
round involved a live, Web-based polling process to ob-
tain consensus on the final compilation of strategies.

Round 1

Fifty-seven experts completed the Round 1 Web-based
survey. Section one of the Round 1 survey listed terms
and definitions from Powell et al’s [10] published tax-
onomy of 68 strategies. Each “item” included a strategy
term, its definition, a text box for participants to write in
possible synonyms, and a text box for further comments,
proposed definitions, or concerns regarding the strategy
term or definition. Section 2 of the Round 1 survey
asked panelists to propose strategy terms and definitions
not included in Powell et al’s [10] compilation. The full
survey can be viewed in Additional file 1.

Round 2

Forty-three experts completed the Round 2 Web-based
survey, which included the implementation strategy
terms and definitions from Round 1 along with a summary

Table 1 Composition of expert panel (n = 71)
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of the panelists’ comments and suggestions regarding add-
itional strategies. This included both a qualitative sum-
mary and, where possible, a quantitative characterization
of participants’ Round 1 responses (e.g., 72% of panelists
made no comment). The core definitions from the original
compilation [10] were separated from their accompanying
“ancillary material” (additional details that may be helpful
in understanding the nuances of the strategy). This
allowed us to summarize and group the feedback from
Round 1 according to whether the concerns panel
members expressed pertained to the core definition, al-
ternate definitions (proposed by participants in Round
1), or concerns or addendum to the ancillary material.
The full Round 2 survey can be viewed in Additional
file 2. Once again, participants could suggest additional
strategies and make additional comments in response
to the strategies, definitions, or feedback from Round
1. Panelists’ feedback from Round 2 was used to con-
struct a final list of strategies and definitions for the
consensus meeting in Round 3. Terms and definitions
were considered “acceptable” to the expert panel and
were not included in the Round 3 voting if no panelist
suggested alternatives or expressed concerns about the
core definition.

Round 3

Forty experts participated in Round 3 of the modified
Delphi, which involved a live polling and consensus
process conducted via a Web-based interactive discussion
platform. Prior to the meeting, panelists were e-mailed a
voting guide describing the voting process along with a
ballot, allowing them to prepare responses in advance (the
voting guide and ballot can be viewed in Additional files 3
and 4, respectively). During the consensus meeting, each
implementation strategy term and core definition for
which concerns were raised during Round 1 or 2 was pre-
sented along with the alternative definitions proposed
from the earlier rounds. Terms with only one alternative
definition were presented first, followed by those with
multiple alternatives. This strategy was used so panelists
could “warm up” by voting under the least complicated
circumstances, with voting continuing with increasingly
difficult scenarios and ending with voting on new terms
proposed by panelists. The first stage of voting involved

Round Participants VA (%) Female (%) Type of expertise
Implementation (%) Clinical (%) Both (%)
1 57 65 65 56 9 35
2 43 65 79 56 9 35
3 40 75 70 60 10 30
Total 71 66 65 55 10 35

Total represents the total number of unique experts participating in at least one round of the modified Delphi process.
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“approval voting”, in which panelists were given the
option to vote for as many definitions (original and al-
ternative) they thought acceptable. Approval voting is
particularly useful for efficiently identifying the most
acceptable choice [37], as it has been deemed the most
“sincere and strategy proof” form of voting [38]. It pro-
motes collaborative versus adversarial forms of deci-
sion making. Furthermore, it allowed us to determine
whether the definitions from the original compilation
[10] were acceptable even when alternative definitions
may have been preferred. Approval ratings for existing
definitions, when low, pointed to the need for improv-
ing definitional clarity. While no research literature
could be found to support a supermajority cutoff, we
drew upon supermajority benchmarks from the US
Senate [39]. Three fifths (60%) is required to end de-
bate for most issues, while two thirds (66%) is required
for other actions. We opted for the convention used to
end debate (60%). This ended up being fortuitous for
timely completion of the Webinar, as there would have
been six additional debates and runoff votes had we
opted for a higher supermajority rate. We acknowledge
that we may have received different results if we had
used 66%. In the first stage of voting, a definition that
received a supermajority of votes (260%) and also
received more votes than any other definition was
declared the “winner”, and the poll was advanced to
the next term. When there was no clear supermajority
winner, panelists discussed the definitions. Discussions
were highly structured to maximize productivity dur-
ing the 60-min Webinar. Panelists indicated if they
wanted to make a comment by clicking a virtual hand
raise button in the Webinar platform and had up to
1 min to make comments. Subsequent discussion was
then limited to 5 min per strategy.

Following open discussion, the second stage of voting
involved “runoff voting”, in which participants selected
only their top choice. If only two alternatives were pre-
sented, the definition receiving the most votes was
declared the winner. If three or more alternatives were
presented and a majority (i.e., more than 50%) was not
obtained in the first runoff vote, then the top two alter-
natives from the first runoff round would advance to a
final runoff round to determine the winner. If a tie be-
tween the original and alternative definition occurred
in the runoff round, the definition already published in
the literature was retained. These same voting proce-
dures were applied to the additional strategies proposed
by the expert panel in Rounds 1 and 2 of the Delphi
process; however, the approval poll also included an
option for the proposed strategy to be rejected if a
supermajority (260%) of panelists deemed the strategy
unworthy of inclusion. Figure 1 provides an overview of
the voting process [9].
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Four of the forty panelists were unable to successfully
utilize the Webinar program but did participate in poll-
ing by e-mail while following the Webinar proceedings
using their voting guide (Additional file 3) and partici-
pating in the discussion using the teleconference line.
The multiple sources of votes (through Webinar polling
and e-mails) were aggregated in real time.

The Institutional Review Board at Central Arkansas
Veterans Healthcare System has approved all study
procedures.

Results

Rounds 1 and 2

Expert panelists suggested a number of changes to Powell
et al’s [10] terms and definitions and proposed additional
strategies. For example, suggested changes to strategy
terms included changing “tailor strategies to overcome
barriers and honor preferences” to simply “tailor strat-
egies”, and “penalize” to “develop disincentives”. The
alternate definition for the term “develop an imple-
mentation glossary” is illustrative of the participants’
efforts to ensure strategy definitions were clear. The
original definition was “develop a glossary to promote
common understanding about implementation among
the different stakeholders”. A new definition was pro-
posed, “Develop and distribute a list of terms describing
the innovation, implementation, and the stakeholders in
the organizational change.” Finally, five new terms and
definitions were suggested in Round 1, including “pro-
mote adaptability”, “external facilitation”, “identify early
adopters”, “promote network weaving”, and “provide local
technical assistance”. Table 2 provides a summary of the
types of changes to original strategy terms and definitions
that were suggested in Rounds 1 and 2, as well as the new
strategy terms that were proposed. The majority of the ex-
pert feedback received in Rounds 1 and 2 did not focus on
strategy terms and core definitions, but rather involved
concerns, additions, or clarifications pertaining to the an-
cillary material. For example, for the strategy “provide on-
going consultation”, participants noted that consultation
can be conducted by individuals outside of the organization
and that it can focus on system and culture change in
addition to clinical concerns. Feedback on ancillary mate-
rials did not impact the core definition of the strategy and
was thus integrated into the ancillary material at the discre-
tion of the study team. A more comprehensive description
of the types of feedback received in Rounds 1 and 2 can be
viewed in Additional file 2.

Round 3

The majority of the terms and definitions (69%) from
the Powell et al. [10] compilation were considered “no
contest” and were not subjected to voting in Round 3 as
participants did not raise substantial concerns or suggest
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Figure 1 Overview of the voting process in the final round of the modified Delphi task. In the third and final round of the modified Delphi
task, expert panelists will vote on all strategies where concerns were raised regarding the core definition in the first two online survey rounds. For
each strategy, the original and proposed alternate definitions will be presented for an approval poll where participants can vote to approve all
definition alternatives they find acceptable. In the first round of voting, if one definition receives a supermajority of votes (260%) and receives
more votes than all others, that definition will be declared the winner and the poll will move to the next term. If there is no consensus, a 5-min
discussion period is opened. When the discussion concludes, a runoff poll is conducted to determine the most acceptable definition

alternative definitions for them. Twenty-one strategies
and five new strategies were subjected to voting in
Round 3. The complete results from the Round 3 voting
can be viewed in Additional file 5. For each vote, there
was a small number of abstainers; the percentage of par-
ticipants casting votes ranged from 83 to 94%. In the
majority of cases, the initial vote (i.e., the approval vot-
ing stage) yielded a clear winner; however, in two cases,
no strategy received over 60% of the vote in the approval
voting stage and in another case there was a tie between
two strategies, each receiving 66% of the votes. In these
situations, the participants discussed their thoughts and
concerns, after which the runoff vote successfully identi-
fied a winning definition.

For the 21 alternative definitions suggested, an alter-
native definition was selected 81% of the time and the
original definition was maintained 19% of the time. One
of the advantages of approval voting was determining
the acceptability of the original definitions even when

alternatives were thought to be superior. In each of the
17 times in which an alternative was ultimately selected,
the original definitions failed to reach the supermajority
approval level of 60% (average 30%, range 3 to 51%).
Each of the five new strategies that the panel proposed
was maintained in some form. Panelists had the opportun-
ity to reject the proposed additions, but on average, across
the five strategies, 84% of panelists voted to retain the new
strategy (range 100 to 71%). Each of the new strategies
had an initial proposed definition in Round 1. Panelists
had the opportunity to suggest alternative definitions in
Round 2. In two cases (“promote network weaving” and
“provide local technical assistance”), no alternative defini-
tions were proposed, and the new definition was retained
with approval votes of 71 and 73%, respectively. In one
case (“identify early adopters”) the alternative definition
won in the approval vote. Finally, in two cases (“facilita-
tion” and “promote adaptability”), the original new defin-
ition was selected over the alternatives in the runoff vote.
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Table 2 Results from Rounds 1 and 2 of the modified Delphi process

Suggested changes to strategy terms and/or definitions Round 1 Round 2
Develop a formal implementation blueprint 2 alt 3alt
Tailor strategies [to overcome barriers and honor preferences] 1 alt _—
Identify and prepare champions 1 alt _
Involve patients/consumers and family members 1 alt _
Provide ongoing consultation 1 alt _
Shadow other clinicians 2 alt 3alt
Change physical structure and equipment 1 alt 3alt
Facilitate relay of clinical data to providers 1 alt 2 alt
Use advisory boards and work groups 1 alt 4 alt
Purposefully reexamine the implementation 1 alt 3alt
Promote adaptability New T alt
External facilitation New 2 alt
|dentify early adopters New 1 alt
Promote network weaving New _
Provide local technical assistance New _
Assess for readiness and identify barriers and facilitators Concerns 1 alt
Stage implementation scale-up Concerns _
Model and simulate change Concerns 2 alt
Mandate change Concerns 1 alt
Develop effective educational materials Concerns _
Develop an implementation glossary [a glossary of implementation] Concerns 1 alt
Conduct ongoing training Concerns _
Make training dynamic Concerns _
Conduct educational outreach visits Concerns _
Use mass media Concerns _
Prepare patients/consumers to be active participants Concerns _
Develop disincentives [penalize] Concerns 1 alt
Create new clinical teams Concerns _
Start a dissemination [purveyor] organization Concerns T alt
Develop tools for quality monitoring Concerns S
Audit and provide feedback Concerns _
Use data warehousing techniques Concerns _
Use an improvement/implementation advisor Concerns _
Change accreditation or membership requirements Concerns _
Use data experts _ 1 alt
Use capitated payments _ 1 alt
Organize clinician implementation team meetings _ 1 alt
Intervene with patients/consumers to enhance uptake and adherence R 1 alt
Create a learning collaborative _ 1 alt

Brackets represent elements of the strategies that have been deleted based on feedback in Rounds 1 and 2. Italicized elements were consensus modifications for
the strategy.
Alt alternative definitions suggested.
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Final compilation

The final compilation included 73 discrete strategies
(Table 3). Consistent with the Powell et al. [10] compil-
ation, active verbs were used to describe the implemen-
tation strategy terms. We attempted to strike a balance
between economy of expression and comprehensiveness.
Thus, in some cases, we used verbs like “develop” or
“create” instead of “develop and implement” or “create
and implement”, though the implementation or use of
the strategies developed or created should be thought of
as part of the same process. In many cases, this is clari-
fied in the definition. For example, the strategy “develop
a formal implementation blueprint” specifies in the def-
inition that the blueprint should be used and updated.
Each of the strategies, including those in which the verb
“use” is included in the strategy term, should be thought
of as discretionary for researchers and implementers.
Our intent was to highlight the range of discrete strat-
egies that could potentially be used to implement new
programs and practices, not to present a checklist of
strategies that must be used in all efforts. Additional file
6 contains the full compilation with ancillary material
that contains additional references and details that may
be useful to implementation stakeholders, such as advice
about how a particular strategy might be used.

Discussion

This study aimed to refine and achieve consensus on a
compilation of implementation strategy terms and defi-
nitions by systematically gathering input from a wide
range of stakeholders. A large, accomplished panel of
implementation and clinical experts was successfully
engaged in a rigorous consensus development process.
Participants identified substantial concerns with 31% of
the terms and/or definitions from the original Powell
et al. [10] compilation and suggested five additional
strategies. Seventy-five percent of the definitions from
the original compilation were retained after voting. The
expert panel achieved consensus on a final compilation
of 73 implementation strategies. This study has improved
the original published compilation by enhancing the
clarity, relevance, and comprehensiveness of included
strategies and ensuring that they resonate with a wide
range of stakeholders conducting implementation research
and practice.

There are several immediate uses of this compilation.
First, it provides a list of discrete strategies that can
serve as “building blocks” for constructing multifaceted,
multilevel implementation strategies for implementation
efforts or in comparative effectiveness research [4]. Sec-
ond, the core definitions and ancillary materials (see
Additional file 6) can be used in conjunction with avail-
able reporting guidelines [1,13,14,40,41] to improve the
specification and reporting of implementation strategies
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in efficacy, effectiveness, and implementation research
[42]. Finally, the refined compilation can be used as a
tool to assess discrete strategies that have been used in
published implementation research. Mazza et al. [18] re-
cently demonstrated how taxonomies can be used for
that purpose.

The subsequent stages of the ERIC project [9] will fur-
ther enhance the utility of this compilation in a number
of ways. First, expert panelists will complete concept
mapping [43] and rating exercises to derive conceptually
distinct categories of strategies, interrelationships between
them, and a rating for each discrete strategy’s importance
and feasibility. This information will help users select
strategies for their planned implementation efforts by
highlighting the broad categories they might consider and
providing feasibility and importance ratings of both indi-
vidual discrete strategies and clusters of strategies. Second,
expert panels will be asked to choose the best imple-
mentation strategies to use in real-world scenarios that
describe implementations of specific evidence-based
practices (e.g., measurement-based care for depression)
in hypothetical VA mental health clinic settings that
vary on certain contextual characteristics [9]. This stage
of ERIC will yield recommendations about which multi-
faceted, multilevel strategy is best matched to specific
scenarios. This information will help provide guidance
for similar implementation efforts and insights into how
recommendations may change based on clearly de-
scribed differences in context.

As Powell et al. [10] cautioned, this compilation
should not be thought of as a checklist. No implemen-
tation effort could feasibly utilize every one of these
strategies. The ERIC compilation provides a list by
which to select discrete strategies that can be used to
build a tailored multicomponent strategy for implementa-
tion. Future research is needed to identify the contexts
and circumstances under which each discrete strategy is
effective to help guide users in their selection.

We note that while our attempt was to identify discrete
strategies involving one action or process, the included
strategies vary in their level of complexity. In fact, active
research agendas have focused on determining the essen-
tial components of many of these “discrete” implementa-
tion strategies, such as audit and feedback [44], learning
collaboratives [45], and supervision [46]. The evidence will
continue to accumulate, providing more detailed specifica-
tions of components for discrete strategies to help inform
future iterations of this and other compilations.

The ERIC compilation consolidated discrete imple-
mentation strategies that have been identified through
other taxonomies and reviews (see Powell et al. [10] for
a list of sources and methodological details). Thus, there
are many similarities between the ERIC compilation
and other taxonomies. However, the ERIC compilation
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Table 3 ERIC discrete implementation strategy compilation (n = 73)

Strategy

Definitions

Access new funding
Alter incentive/allowance structures

Alter patient/consumer fees

Assess for readiness and identify barriers and facilitators

Audit and provide feedback

Build a coalition

Capture and share local knowledge
Centralize technical assistance

Change accreditation or membership requirements

Change liability laws

Change physical structure and equipment

Change record systems

Change service sites

Conduct cyclical small tests of change

Conduct educational meetings

Conduct educational outreach visits

Conduct local consensus discussions

Conduct local needs assessment
Conduct ongoing training

Create a learning collaborative

Create new clinical teams

Create or change credentialing and/or licensure standards

Develop a formal implementation blueprint

Access new or existing money to facilitate the implementation
Work to incentivize the adoption and implementation of the clinical innovation

Create fee structures where patients/consumers pay less for preferred treatments
(the clinical innovation) and more for less-preferred treatments

Assess various aspects of an organization to determine its degree of readiness to
implement, barriers that may impede implementation, and strengths that can be
used in the implementation effort

Collect and summarize clinical performance data over a specified time period and give it
to clinicians and administrators to monitor, evaluate, and modify provider behavior

Recruit and cultivate relationships with partners in the implementation effort

Capture local knowledge from implementation sites on how implementers and
clinicians made something work in their setting and then share it with other sites

Develop and use a centralized system to deliver technical assistance focused on
implementation issues

Strive to alter accreditation standards so that they require or encourage use of the
clinical innovation. Work to alter membership organization requirements so that
those who want to affiliate with the organization are encouraged or required to
use the clinical innovation

Participate in liability reform efforts that make clinicians more willing to deliver the
clinical innovation

Evaluate current configurations and adapt, as needed, the physical structure and/or
equipment (e.g., changing the layout of a room, adding equipment) to best
accommodate the targeted innovation

Change records systems to allow better assessment of implementation or clinical
outcomes

Change the location of clinical service sites to increase access

Implement changes in a cyclical fashion using small tests of change before taking
changes system-wide. Tests of change benefit from systematic measurement, and
results of the tests of change are studied for insights on how to do better. This
process continues serially over time, and refinement is added with each cycle

Hold meetings targeted toward different stakeholder groups (e.g., providers,
administrators, other organizational stakeholders, and community, patient/consumer,
and family stakeholders) to teach them about the clinical innovation

Have a trained person meet with providers in their practice settings to educate
providers about the clinical innovation with the intent of changing the provider's
practice

Include local providers and other stakeholders in discussions that address whether
the chosen problem is important and whether the clinical innovation to address it
is appropriate

Collect and analyze data related to the need for the innovation
Plan for and conduct training in the clinical innovation in an ongoing way

Facilitate the formation of groups of providers or provider organizations and foster
a collaborative learning environment to improve implementation of the clinical
innovation

Change who serves on the clinical team, adding different disciplines and different
skills to make it more likely that the clinical innovation is delivered (or is more
successfully delivered)

Create an organization that certifies clinicians in the innovation or encourage an
existing organization to do so. Change governmental professional certification or
licensure requirements to include delivering the innovation. Work to alter continuing
education requirements to shape professional practice toward the innovation

Develop a formal implementation blueprint that includes all goals and strategies.
The blueprint should include the following: 1) aim/purpose of the implementation;
2) scope of the change (e.g., what organizational units are affected); 3) timeframe
and milestones; and 4) appropriate performance/progress measures. Use and
update this plan to guide the implementation effort over time
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Table 3 ERIC discrete implementation strategy compilation (n = 73) (Continued)

Develop academic partnerships
Develop an implementation glossary

Develop and implement tools for quality monitoring

Develop and organize quality monitoring systems
Develop disincentives

Develop educational materials

Develop resource sharing agreements

Distribute educational materials

Facilitate relay of clinical data to providers

Facilitation

Fund and contract for the clinical innovation

Identify and prepare champions

Identify early adopters
Increase demand

Inform local opinion leaders

Intervene with patients/consumers to enhance uptake and
adherence

Involve executive boards

Involve patients/consumers and family members
Make billing easier

Make training dynamic
Mandate change

Model and simulate change

Obtain and use patients/consumers and family feedback
Obtain formal commitments

Organize clinician implementation team meetings

Partner with a university or academic unit for the purposes of shared training and
bringing research skills to an implementation project

Develop and distribute a list of terms describing the innovation, implementation,
and stakeholders in the organizational change

Develop, test, and introduce into quality-monitoring systems the right input—the
appropriate language, protocols, algorithms, standards, and measures (of processes,
patient/consumer outcomes, and implementation outcomes) that are often specific
to the innovation being implemented

Develop and organize systems and procedures that monitor clinical processes
and/or outcomes for the purpose of quality assurance and improvement

Provide financial disincentives for failure to implement or use the clinical innovations

Develop and format manuals, toolkits, and other supporting materials in ways that
make it easier for stakeholders to learn about the innovation and for clinicians to
learn how to deliver the clinical innovation

Develop partnerships with organizations that have resources needed to implement
the innovation

Distribute educational materials (including guidelines, manuals, and toolkits) in
person, by mail, and/or electronically

Provide as close to real-time data as possible about key measures of process/outcomes
using integrated modes/channels of communication in a way that promotes use of
the targeted innovation

A process of interactive problem solving and support that occurs in a context of a
recognized need for improvement and a supportive interpersonal relationship

Governments and other payers of services issue requests for proposals to deliver
the innovation, use contracting processes to motivate providers to deliver the
clinical innovation, and develop new funding formulas that make it more likely
that providers will deliver the innovation

Identify and prepare individuals who dedicate themselves to supporting, marketing,
and driving through an implementation, overcoming indifference or resistance that
the intervention may provoke in an organization

Identify early adopters at the local site to learn from their experiences with the
practice innovation

Attempt to influence the market for the clinical innovation to increase competition
intensity and to increase the maturity of the market for the clinical innovation

Inform providers identified by colleagues as opinion leaders or “educationally
influential” about the clinical innovation in the hopes that they will influence
colleagues to adopt it

Develop strategies with patients to encourage and problem solve around
adherence

Involve existing governing structures (e.g., boards of directors, medical staff boards
of governance) in the implementation effort, including the review of data on
implementation processes

Engage or include patients/consumers and families in the implementation effort
Make it easier to bill for the clinical innovation

Vary the information delivery methods to cater to different learning styles and
work contexts, and shape the training in the innovation to be interactive

Have leadership declare the priority of the innovation and their determination to
have it implemented

Model or simulate the change that will be implemented prior to implementation

Develop strategies to increase patient/consumer and family feedback on the
implementation effort

Obtain written commitments from key partners that state what they will do to
implement the innovation

Develop and support teams of clinicians who are implementing the innovation
and give them protected time to reflect on the implementation effort, share
lessons learned, and support one another's learning
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Table 3 ERIC discrete implementation strategy compilation (n = 73) (Continued)

Place innovation on fee for service lists/formularies

Prepare patients/consumers to be active participants

Promote adaptability

Promote network weaving

Provide clinical supervision

Provide local technical assistance

Provide ongoing consultation

Purposely reexamine the implementation

Recruit, designate, and train for leadership

Remind clinicians

Revise professional roles

Shadow other experts

Stage implementation scale up

Start a dissemination organization

Tailor strategies

Use advisory boards and workgroups

Use an implementation advisor

Use capitated payments

Use data experts

Use data warehousing techniques

Use mass media

Use other payment schemes

Use train-the-trainer strategies

Visit other sites

Work with educational institutions

Work to place the clinical innovation on lists of actions for which providers can
be reimbursed (e.g., a drug is placed on a formulary, a procedure is now
reimbursable)

Prepare patients/consumers to be active in their care, to ask questions, and specifically
to inquire about care guidelines, the evidence behind clinical decisions, or about
available evidence-supported treatments

Identify the ways a clinical innovation can be tailored to meet local needs and
clarify which elements of the innovation must be maintained to preserve fidelity

Identify and build on existing high-quality working relationships and networks
within and outside the organization, organizational units, teams, etc. to promote
information sharing, collaborative problem-solving, and a shared vision/goal
related to implementing the innovation

Provide clinicians with ongoing supervision focusing on the innovation. Provide
training for clinical supervisors who will supervise clinicians who provide the
innovation

Develop and use a system to deliver technical assistance focused on
implementation issues using local personnel

Provide ongoing consultation with one or more experts in the strategies used to
support implementing the innovation

Monitor progress and adjust clinical practices and implementation strategies to
continuously improve the quality of care

Recruit, designate, and train leaders for the change effort

Develop reminder systems designed to help clinicians to recall information and/or
prompt them to use the clinical innovation

Shift and revise roles among professionals who provide care, and redesign job
characteristics

Provide ways for key individuals to directly observe experienced people engage
with or use the targeted practice change/innovation

Phase implementation efforts by starting with small pilots or demonstration
projects and gradually move to a system wide rollout

Identify or start a separate organization that is responsible for disseminating the
clinical innovation. It could be a for-profit or non-profit organization

Tailor the implementation strategies to address barriers and leverage facilitators
that were identified through earlier data collection

Create and engage a formal group of multiple kinds of stakeholders to provide
input and advice on implementation efforts and to elicit recommendations for
improvements

Seek guidance from experts in implementation

Pay providers or care systems a set amount per patient/consumer for delivering
clinical care

Involve, hire, and/or consult experts to inform management on the use of data
generated by implementation efforts

Integrate clinical records across facilities and organizations to facilitate
implementation across systems

Use media to reach large numbers of people to spread the word about the
clinical innovation

Introduce payment approaches (in a catch-all category)

Train designated clinicians or organizations to train others in the clinical
innovation

Visit sites where a similar implementation effort has been considered successful

Encourage educational institutions to train clinicians in the innovation

addresses several limitations of previously developed more detailed definitions for each implementation
taxonomies and improves upon them in three ways. strategy. Second, it is widely applicable to implementa-
First, the ERIC compilation provides clear labels and tion stakeholders in health and mental health settings
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(and perhaps beyond). Third, a major strength of this
compilation is that it is based on consensus of a broad
range of implementation experts.

There are several limitations related to the process of
generating this compilation. First, had we used a differ-
ent taxonomy of implementation strategies as a starting
point, the modified Delphi process may have yielded dif-
ferent results. However, the original Powell et al. [10]
compilation incorporated strategies from several other
existing taxonomies, e.g., [15-17], increasing the chances
that key implementation strategies were included. The
fact that the expert panelists suggested few additional
strategies also increases our confidence that the compil-
ation was relatively comprehensive. Second, the compos-
ition of our expert panel was limited to participants in
North America and was mostly composed of implementa-
tion and clinical experts from the USA. This was appro-
priate given the ERIC project’s focus on implementing
evidence-based mental health programs and practices
within the VA and for pragmatic reasons (e.g., scheduling
the consensus meeting), but we acknowledge that broader
international participation would have been ideal. This
may have implications for the content of the compilation,
as we discuss below. Third, it is possible that in-person
meetings may have generated more nuanced discussions
of strategy terms and definitions; however, the asynchron-
ous, online process had the advantage of allowing a wide
range of implementation and clinical experts to participate
and also ensured anonymity of responses, which limited
the possibility of participants simply yielding to the major-
ity opinion in Rounds 1 and 2. Finally, as noted in the
“Results” section, a small number of participants abstained
from voting for portions of the Round 3 consensus meet-
ing. While we can speculate as to potential reasons (e.g.,
technical difficulties, other distractions, not finding any of
the strategy terms and definitions appropriate), we cannot
be certain as to why participants abstained or about
whether or not this could have impacted the final results
in cases in which voting results were extremely close.

There are also limitations related to the content of the
refined compilation. First, the evidence base for each
strategy was not considered because the purpose of this
work was to identify the range of potential options avail-
able. Second, the strategies were not explicitly tied to
relevant theories or conceptual models. The compila-
tion’s utility would be enhanced by linking each strategy
to the domains of prominent conceptual frameworks
(e.g., the Consolidated Framework for Implementation
Research [47], Theoretical Domains Framework [48,49],
Promoting Action on Research Implementation in Health
Services (PARIHS) framework [50]). Furthermore, users
might benefit from using a recently developed framework
by Colquhoun and colleagues [8] to better plan use of the
individual strategies by identifying: 1) active ingredients
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(i.e., the defining characteristics of the implementation
strategies); 2) causal mechanisms (i.e., the processes or
mediators by which strategies exert change); 3) mode of
delivery or practical application (i.e., the way an active
ingredient is applied, such as face-to-face, Web-based,
mass media, etc.); and 4) intended target (i.e., the imple-
mentation strategy’s “intended effects and beneficiar-
ies”). Lastly, while we are not aware of evidence that
would suggest that the strategies in this compilation
would not be applicable to many different contexts, it is
possible that some of the strategies may be more applic-
able to US or North American settings given the focus
of the ERIC project and the composition of the expert
panel. Engaging a broader international panel may have
revealed additional strategies that are applicable to health-
care systems that are organized differently or to settings
(e.g., low- and middle-income countries) that are not simi-
larly resourced. The fact that the original compilation
drew from taxonomies developed in contexts other than
the US, eg, [15,17] may help mitigate this potential
limitation.

Conclusions

This research advances the field by improving the con-
ceptual clarity, relevance, and comprehensiveness of
discrete implementation strategies that can be used in
isolation or combination in implementation research
and practice. The utility of this compilation will be ex-
tended in subsequent stages of the ERIC study. We con-
clude by echoing Powell et al’s [10] caution that this
compilation, while substantially improved, should not be
viewed as the final word. We welcome further com-
ments and critiques that will further refine this compil-
ation and enhance its ability to inform implementation
research and practice.
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Endnote

*As Wensing ef al. [51] note, the field of research fo-
cusing on “how to improve healthcare” has evolved
under several different names (e.g, implementation
science, knowledge translation research, improvement
science, research utilization, delivery science, quality
improvement, etc.). While each of these traditions “bring
their own nuances to the area...the reality is that there are
far more commonalities in the research conducted under
these different names than differences” [51]. Thus, while
multiple terms may be used to describe what we define as
implementation strategies (e.g., knowledge translation
strategies or interventions, quality improvement strat-
egies, implementation interventions, strategies to increase
research utilization, etc.), we believe that the compilation
described in this paper is likely to be applicable to the
research and practice occurring under these different
names. Indeed, the original Powell et al. [10] compilation
drew upon a taxonomy of “quality improvement strat-
egies” [52] and “knowledge translation interventions”, [53]
among others.
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