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Abstract

Just as there is a robust science that supports development and rigorous testing of clinical
innovations, the emerging field of implementation science is developing new theory-based
knowledge regarding a growing portfolio of meticulously tested implementation strategies that
seek to improve uptake of evidence-based practices by targeting barriers at multiple levels within
health care settings.

Studying and documenting implementation strategies associated with uptake during the
development and trial of a clinical innovation could subsequently position the researcher for a
more seamless transition and handoff of the innovation to clinical and operational leaders.

The objective of this manuscript is to introduce the concept of implementation strategies: what
they are; the rigor with which they are defined and applied to address barriers to clinical
innovation adoption; how strategy selection may vary based on contextual, innovation, and
recipient factors; how to document the application of strategies over the course of an
implementation study; and how testing their effectiveness is the focus of implementation research
trials.
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Introduction

Basic science and clinical trial researchers can spend years, even decades, developing
interventions or innovations that have limited, if any, implementation in routine clinical care;
often despite multiple studies documenting clinical efficacy or effectiveness. In fact,
researchers have estimated a 17-year gap from the time that a clinical innovation has proven
effective to when it is provided routinely to patients, with only half of evidence-based
practices being implemented into care at all (Institute of Medicine, 2001; Balas & Boren,
2000). This lack of uptake is associated with a substantial cost not only to health care
systems and patients through the lack of advancement in clinical quality of care, but also to
the researchers and funding agencies that have dedicated significant time and resources to
advancing scientific knowledge.

This “quality chasm” has led to the rigorous study of how to facilitate and improve the
implementation of evidence-based innovations into routine clinical care (Institute of
Medicine, 2001). The National Institutes of Health define implementation as the “use of
strategies to adopt and integrate evidence-based health interventions and change practice
patterns within specific systems” (Institute of Medicine, 2009; National Institutes of Health,
2016). Just as there is a robust science that supports development and rigorous testing of
clinical innovations, the emerging field of /implementation science is developing new theory-
based knowledge regarding a growing portfolio of rigorously tested implementation
strategies that seek to improve uptake of evidence-based practices by targeting barriers at
multiple levels within health care organizations, typically through partnerships between
clinical operations and researchers (Aarons et al., 2014). Specifically, implementation
science aims to:

1. develop effective strategies for implementing evidence-based practices, thereby
improving health-related processes and outcomes;

2. produce generalizable knowledge regarding these strategies by understanding the
processes, barriers, and facilitators that influence implementation success or
failure; and

3. develop, test, and refine relevant theories, conceptual frameworks and measures

to advance the science of implementation (Grimshaw et al., 2012).

The objective of this manuscript is to introduce the concept of implementation strategies:
what they are; the rigor within which they are defined and applied to address barriers to
clinical innovation adoption; how strategy selection may vary based on contextual,
innovation, and recipient factors; how to document them over the course of an
implementation study; and how testing their effectiveness is the focus of implementation
trials.

Definitions for implementation science terms used in this manuscript

Throughout, this manuscript uses the term “innovation” broadly. In a clinical setting, this
may be a new clinical intervention such as a brief psychotherapy or the application of an
existing medication in a new setting, such as the use of buprenorphine for opioid/alcohol
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addiction in primary care clinics. Within implementation science, it is the implementation
strategies that are considered the “interventions.” While clinical outcomes are studied in
implementation efforts, it is the implementation strateqy or strategies applied that are the
primary focus of study. Implementation strategies are defined as approaches or techniques
used to enhance the adoption, implementation, sustainment, and scale-up (or spread) of an
innovation (Proctor et al., 2013; Powell et al., 2019a). Discrete implementation strategies are
a single approach or technique, such as distributing educational materials, informing local
opinion leaders, revising professional roles, or using clinical reminders. Typically, however,
the challenges involved with effectively implementing a clinical innovation require the use
of multifacetedimplementation strategies that combine two or more discrete strategies. For
example, a multifaceted strategy to implement a clinical innovation such as buprenorphine
for opioid/alcohol addiction in primary care may include (a) educating primary care
providers about the benefits and evidence that supports the use of buprenorphine in primary
care and (b) establishing a registry of patients with alcohol and opioid disorder diagnosis
that can link to a (c) clinical reminder about considering the use of buprenorphine when the
patient’s record is accessed. In this example, education of primary care providers (discrete
strategy), establishment of a patient registry (discrete strategy), and use of a clinical
reminder (discrete strategy) are a collection of discrete strategies that, when applied together,
represent a multifaceted implementation strategy to support use of buprenorphine for opioid/
alcohol addiction.

3. Ataxonomy of implementation strategies- the ERIC study

Every innovation has unique characteristics that reflect and interact with the context in
which the clinical innovation is being implemented, as well as the individuals that will be
administering or receiving the innovation (Rogers, 2003). As described above, discrete
implementation strategies may serve as elements of a broader, multifaceted implementation
strategy that is hypothesized to be responsible for improving implementation outcomes.
When a discrete strategy is tailored to the content of a specific innovation, the action or
process represented by the strategy can appear to be so content specific (e.g., clinical
remindersto wash hands or use other infection control procedures that are posted in the care
environment) that the relevance of the discrete strategy to other innovations may be lost
(e.g., clinical reminders embedded in the electronic medical record). Thus, as with other
sciences, implementation science strives to characterize its variables with sufficient levels of
abstraction to support aggregating knowledge obtained through multiple studies. Such a
common lexicon is essential to support replication efforts, critical reviews, and syntheses of
the existing literature.

The Expert Recommendations for Implementing Change (ERIC) project applied a rigorous
consensus development process, in part, to address this need for a common nomenclature for
discrete implementation strategies. The ERIC consensus development process resulted in a
compilation of 73 discrete implementation strategies and their definitions (Waltz et al., 2014;
Powell et al., 2015). This process also identified nine thematic clusters of the 73 discrete
implementation strategies that may be useful for organizing related strategies across studies
(Waltz et al., 2015). Table 1 presents these clusters and select examples of the discrete
strategies within them.
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The ERIC compilation of implementation strategies is being used both prospectively (Huynh
etal., 2018; Lyon et al., 2017) and retrospectively (Rogal et al., 2017; Perry et al., 2019) to
provide a more comprehensive accounting of the discrete strategies employed in
implementation trials. Historically, more highly controlled implementation trials have
focused on the use of a small number of discrete implementation strategies (Grimshaw et al.,
2005; Mazza et al., 2013). In contrast, implementation trials that have focused more heavily
on use of formative evaluation techniques (Stetler et al., 2006), work logs, and/or the ERIC
compilation to capture strategy use have identified the utilization of large numbers of
strategies (BootsMiller et al., 2004; Hoagwood et al., 2014; Hysong et al., 2007;
Magnabosco, 2006; Powell et al., 2016; Boyd et al., 2018; Bunger et al., 2017; Proctor et al.,
2019; Rogal et al., 2017). Thus, some of the early benefits of the ERIC compilation to
implementation science is that it prospectively supports consideration of a broad array of
strategies organized across 9 thematic clusters, and retrospectively it supports a broad
accounting of the strategies utilized.

4. Selecting an implementation strategy

As described in “Clarity out of Chaos: Use of Theory in Implementation Research”
(Damschroder, 2019), included in this special journal issue, multiple domains and constructs
must be considered when identifying which strategy or collection of discrete strategies is
likely to be needed to support implementation of a clinical innovation within a particular
clinical setting. With 73 distinct implementation strategies available for consideration
(Powell et al., 2015), researchers and implementers may find it very challenging to
contemplate which strategy, or collection of strategies, to use in a given effort to put a
clinical innovation into practice. Using an implementation science framework or theory to
help inform these decisions can potentially make this task less daunting by guiding the: (a)
understanding of factors or determinants that may influence implementation, and (b)
selection of implementation strategy (or strategies if multifaceted) (Waltz et al., 2015; Sales
et al., 2006). More specifically, an implementation science framework/theory can help the
researcher to: identify promising implementation strategies; identify or develop
complementary improvement tools to support implementation; increase the probability for
success in implementing the clinical innovation; and confirm or propose refinements to the
framework/theory based on results, thereby contributing to the evidence base for the value
and applicability of the framework/theory (Sales et al., 2006).

Some implementation science frameworks propose a specific strategy as an integrated
component. For example, the integrated “Promoting Action on Research Implementation in
Health Services” (i-PARIHS) framework specifically proposes use of “facilitation” to guide
and support clinical staff through change processes or contextual challenges to
implementation (Harvey and Kitson, 2016). Similarly, planned action models such as
“Replicating Effective Programs” (REP) may be useful, as they specify a stepwise approach
(strategy) to be taken within stages in the process of implementing a clinical innovation into
practice (Kilbourne et al., 2007; Institute for Healthcare Improvement, 2017). Other
frameworks such as the “Consolidated Framework for Implementation Research” (CFIR) are
less prescriptive in terms of proposing specific implementation strategies, but include a
domain (i.e., the CFIR “Process” domain) that addresses broad processes of implementation
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effort (Damschroder et al., 2009). Selection of a particular framework, theory, or model to
guide implementation efforts should be done only after careful consideration of the specific
goals and scope of an initiative (Nilsen, 2015).

Selection of an implementation strategy should also be informed by an assessment of the
determinants of current practice within the targeted setting, including identification of
implementation barriers and facilitators that may influence uptake of the clinical innovation.
Formative evaluation (FE) is a rigorous assessment process typically involving collection of
qualitative and quantitative data to identify the determinants of current practice, barriers, and
facilitators for a practice change or implementation of a clinical innovation (Stetler et al.,
2006). This type of assessment is sometimes referred to as a needs assessment of factors to
be considered and addressed in developing, tailoring, and operationalizing an
implementation strategy. FE can be useful for informing initial selection of an
implementation strategy for a given study and/or for refining that strategy during the course
of the study based on what is being learned to maximize potential for success (Stetler et al.,
2006).

5. Documenting and Reporting Implementation Strategies

Building a stronger evidence base for implementation strategies requires that their use be
contemporaneously tracked and that they be reported in the literature with sufficient detail
(Michie et al., 2009; Powell et al., 2019b; Proctor et al., 2013). Much like clinical protocols,
it is recommended that implementation strategies be carefully documented and any changes
occurring during the course of implementation noted. However, this can be difficult given
the iterative nature of implementation. Even if implementation strategies are detailed in a
study protocol or trial registry, it is often unrealistic to expect that they will not need to be
adapted or altered as unanticipated challenges or barriers emerge during the implementation
process (Aarons et al., 2011; Dunbar et al., 2012; Hoagwood et al., 2011). These changes are
likely to occur within and between implementing sites in research studies and applied efforts
(Boyd et al., 2018; Bunger et al., 2017; Rogal et al., 2017), and without rigorous methods for
tracking implementation strategy use, efforts to understand what strategies were used and
whether or not they were effective can be stymied. Poor reporting can cloud the
interpretation of results, precluding replication in research and practice, and limiting the
ability to synthesize findings across studies (Michie et al., 2009; Proctor et al., 2013).

A number of guidelines focus specifically on reporting implementation strategies in enough
detail so that they can be replicated in research and/or practice (Albrecht et al., 2013;
Bragge, et al., 2017; Colquhoun et al., 2014; Hoffman et al., 2014; Patient Centered
Outcomes Research Institute, 2019; Proctor et al., 2013; Workgroup for Intervention
Development and Evaluation Research, 2008). Proctor et al. (2013) recommend naming and
defining strategies in ways that are consistent with the published literature, and carefully
operationalizing each discrete or component strategy by specifying: 1) actor(s), 2) action(s),
3) action target(s), 4) temporality (i.e., timing and sequencing), 5) dose, 6) implementation
outcomes affected, and 7) theoretical, empirical, or pragmatic justification. Bunger et al.
(2016) provide an applied example of reporting a multifaceted implementation strategy,
detailing the 11 components of a learning collaborative according to the Proctor et al (2013)
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guidance. This guidance is consistent with the Patient Centered Outcomes Research
Institute’s (2019) recently released Standards for Studies of Complex Interventions, which
can be applied to clinical innovations being evaluated as well as the implementation
strategies used to integrate them into routine care. Use of the Proctor et al (2013) guidelines
in reporting implementation strategies helps ensure that strategies can be optimized over
time and that effective strategies can be replicated in research and practice. As an applied
example, we report the previously discussed facilitation strategy, according to the Proctor et
al (2013) guidelines.

6. Case Example

In this example, the implementation strategy under study was facilitation, which is defined
within the ERIC taxonomy as, “A process of interactive problem solving and support that
occurs in a context of a recognized need for improvement and a supportive interpersonal
relationship” under the “provide interactive assistance” cluster (Powell et al., 2015).
Implementation facilitation is a broad strategy comprised of multiple discrete strategies.
Which discrete strategy is applied at a given time is based on the needs of the setting
context, the clinical innovation being implemented, and the individuals that will be using
and receiving the innovation. A Department of Veteran Affairs (VA) funded study (Kirchner,
2014) tested the effectiveness of the implementation facilitation strategy on the uptake of
primary care mental health integration (PC-MHI). PC-MHI, within the VA, is a blend of care
management and colocated, collaborative care in which mental health providers are co-
located within primary care clinics to provide increased access to mental health services and
consultation, early identification and intervention for mental health concerns, and
elimination of barriers to mental health care (Possis, 2016). The study was guided by the
‘Promoting Action on Research Implementation in Health Services’ (PARIHS) framework
(an earlier version of the i-PARIHS framework described above) (Harvey & Kitson, 2016).
Within this framework, facilitation is conceptualized as the “active ingredient” (strategy)
used to address barriers and leverage enabling factors to enhance chances for successful
implementation. The mixed methods study used a multisite, quasi-experimental design with
nonequivalent comparison groups. Eight primary care (PC) clinics from two VA networks
received implementation facilitation. These sites were compared with eight matched clinics
in two matched networks that received national programmatic support only, comprised
primarily of education and national calls that provided technical support.

To ensure that the implementation facilitation strategy was fully documented, the team
applying facilitation used a structured tracking log to document the type of activities they
conducted, date of the activity, individuals participating in the activities (e.g., clinical
leadership, providers), and time that the activities took (within 15-minute intervals). This
was provided to the project’s evaluation team on a weekly basis. In addition, the evaluation
team conducted monthly qualitative debriefings with the facilitators to document how the
strategy was executed through facilitators’ activities and use of other discrete
implementation strategies, the rationale for each activity or strategy applied, results of their
application, as well as the local context in which the activities and strategies were applied.
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The principal outcome of the study was the number of PC-MHI encounters at the
implementation facilitation (IF) sites compared to those receiving national support alone. In
the first 6-month period after completing implementation of PC-MHI, PC patients at IF
clinics had nine times the odds (OR=8.93, p<0.001) of also being seen in PC-MHI compared
to patients at non-IF clinics (Kirchner, 2014). Thus, this multifaceted implementation
facilitation strategy was shown to be an evidence-based approach to support implementation
of a complex clinical innovation in sites with barriers within the setting (context) and/or
among those using the innovation (recipients).

7. Handoff of strategies as a package with the innovation

As described earlier in this manuscript, the ability to integrate findings about barriers to and
facilitators of an innovation’s uptake, and application of implementation strategies to address
or leverage these factors, can increase chances for implementation success and decrease the
time to systematic innovation uptake. One can imagine that taking steps to identify likely
barriers to an innovation’s future uptake and addressing them early on during /nnovation
development and efficacy testing could result in a clinical trialist being poised to move
forward more expeditiously and successfully in subsequent effectiveness and
implementation research. Key actions like documenting patient and provider experiences
(recipients) during the efficacy trial and identifying potential strategies to address barriers
and leverage facilitators to implementation can directly inform and improve the design of
subsequent effectiveness studies. Likewise, studying and documenting the implementation
strategies applied in effectiveness trials and how they varied based on differing contexts and
settings could subsequently position the researcher for a more seamless transition and
ultimate handoff of the innovation to clinical and operational leaders in diverse healthcare or
community settings.
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Highlights
. The application of theory-based implementation strategies can improve the
uptake of clinical innovations.
. Testing the effectiveness of implementation strategies is a focus of
implementation research studies.
. Early identification and documentation of effective implementation strategies

during the development and study of a clinical innovation can improve uptake
into healthcare settings
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Table 1.

ERIC Discrete Implementation Strategies by Thematic Cluster with Examples

USE EVALUATIVE AND ITERATIVE STRATEGIES

Strategy Example
Assess for readiness While this strategy may be applied throughout an implementation process, it is particularly useful before starting
and identify barriers formal implementation. This assessment is typically guided by a conceptual framework or model and is used to
and facilitators identify factors that may influence implementation. For example, if there is poor leadership support, those

implementing the innovation may want to focus on leadership engagement and education about the innovation.
Alternatively, the assessment may determine that some staff at the site have prior experience in using the clinical
innovation and may be willing to serve as an implementation champion.

Audit and provide Monitoring the degree to which an innovation is applied and providing that information to key stakeholders at an

feedback implementation site can be a powerful tool. For example, if a site is implementing an evidence-based psychotherapy,
noting the number and percentage of patients who receive the new therapy, and which clinicians are providing the
therapy, can be used to track progress, identify new providers to engage in using the evidence-based psychotherapy,
and reward those that are providing the psychotherapy.

PROVIDE INTERACTIVE ASSISTANCE

Strategy Example
Provide clinical Ensuring that a new clinical innovation is implemented in a way it can achieve outcomes consistent with efficacy
supervision and effectiveness trials frequently requires clinical supervision of the innovation. In the example provided above,

implementing a new evidence-based psychotherapy, clinical supervision may be provided through formal training
followed by recording cases and ongoing supervision by an expert in the practice.

Facilitation Facilitation is a multifaceted strategy that applies a variety of discrete strategies (e.g., audit and feedback, conducting
educational meetings, identifying champions) depending on what is needed given the context and characteristics of
those that are providing (clinicians) and receiving (patients) the innovation. For example, at one site where providers
are skeptical of the new clinical innovation, a facilitator may want to conduct educational meetings early in the
implementation process to present not only the research evidence that supports the clinical innovation but also
testimonials from providers at the site that are early adopters of the innovation. At another site, it may be most
important to help the site reorganize their clinical teams so clinical roles that support uptake of the clinical
innovation are clearly defined. We provide more information on facilitation in the case example in Section 6.

ADAPT AND TAILOR TO CONTEXT
Strategy Example

Promote adaptability Identifying ways that a clinical innovation can be adapted to meet local needs can be an essential component of
successful implementation. When adapting clinical innovations, it is critical to identify and ensure that core
components of the innovation associated with clinical outcomes are maintained for fidelity, while those that may be
mutable are assessed and changes are considered that could increase integration of the innovation into the clinical
setting.

Tailor strategies It may be necessary to also adapt and tailor discrete implementation strategies to address barriers and leverage
facilitators identified during the implementation process. For example, when providing educational meetings about
the clinical innovation (see example below) an in-person presentation may not be feasible. In this case, a virtual
presentation (e.g., via tele-video) may be needed.

DEVELOP STAKEHOLDER INTERRELATIONSHIPS

Strategy Example
Identify and prepare Common to most implementation efforts is identifying and preparing clinicians and/or other staff who dedicate
champions themselves to leading, supporting and marketing an implementation effort to overcome indifference or resistance

that the innovation may provoke in an organization.

Identify early adopters By identifying early adopters at the local site or other settings, both those charged to begin implementing the clinical
innovation in their care and those that are already applying it can learn and even be inspired by their experiences.

Recruit, designate, and ~ Change efforts require certain types of leaders, and organizations may need to recruit accordingly rather than
train for leadership assuming their current personnel can implement the change. For example, designated change leaders might include
an executive sponsor and a day-to-day manager of the effort.

TRAIN AND EDUCATE STAKEHOLDERS
Strategy Example

Psychiatry Res. Author manuscript; available in PMC 2021 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Kirchner et al. Page 13

USE EVALUATIVE AND ITERATIVE STRATEGIES

Strategy Example
Conduct educational Educational meetings typically occur early in the implementation process and may be provided through formal
meetings didactic sessions or through small group or even individual educational efforts. The value of these meetings includes

ensuring that all key administrative and clinical staff are aware of the implementation effort, there is a common
understanding of the components of the clinical innovation (e.g., what it encompasses, the target clinical population,
the evidence that supports its application) and there is an opportunity about implementation innovation itself.

Create a learning Learning collaboratives can be a valuable strategy through which clinical and operation staff from a clinic, team, or
collaborative site that may be further along in the implementation process or who have experienced similar implementation
barriers can share their ‘lessons learned’.

SUPPORT CLINICIANS

Strategy Example
Create new clinical Embedding a new innovation into an existing clinical setting may necessitate the creation of new clinical teams. For
teams example, depending on the clinical innovation, it may be advisable or necessary to 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 appropriately delivered).

Revise professional Revising professional roles includes the expansion of roles to cover provision of the clinical innovation and the
roles elimination of service barriers to care, including personnel policies.
ENGAGE CONSUMERS

Strategy Example
Prepare patients/ Patients are also a key person involved in the implementation of a clinical innovation. Preparing consumers to
consumers to be active inquire about specific practices can involve asking questions and educating patients/consumers about the existence
participants of treatments supported by evidence, as well as explicitly inviting them into the process of treatment decision-

making.

Intervene with patients/  This strategy may include patient/consumer reminders and financial incentives to attend appointments. Feedback
consumers to enhance regarding patient/consumers’ understanding and use of the treatment may also provide important information
uptake and adherence concerning the degree to which the innovation is being delivered with fidelity.

UTILIZE FINANCIAL STRATEGIES
Strategy Example

Fund and contract for Governments and other payers of services may issue requests for proposals to deliver the innovation, use contracting

the clinical innovation processes to motivate providers to deliver the clinical innovation, and subsequently develop new funding formulas
that make it more likely that providers will deliver the innovation. For example, when implementing collaborative
care management for mental health services in primary care, a highly evidence-based practice, implementation
slowed beyond research studies until the provision of care management by nurses was reimbursed by Medicare, the
Department of Veterans Affairs and insurance companies.

Develop disincentives Some implementation efforts provide financial disincentives for failure to implement or use the clinical innovations.
For example, this strategy could include tying promotion decisions to the use of certain innovations.

CHANGE INFRASTRUCTURE
Strategy Example

Change record systems  An implementation effort may change records systems to allow better assessment of implementation or clinical
outcomes. These changes may include modifying the format of progress notes and treatment plans to enhance
documentation that the clinical innovation is being implemented.

Mandate change Leadership and/or governing organizations may declare the priority of the innovation and their determination to have
it implemented in terms of a mandate. It is important to ensure that the individuals mandating the change have the
power to do so, as implementers often lack such authority. For example, when the Joint Commission on
Accreditation of Healthcare Organizations mandated that outcome measures be regularly collected in all settings
under the Behavioral Health Standards (i.e. SUD specialty care, Residential, CWT), efforts by the VA to implement
measurement-based care in mental health settings incorporated this mandate as a strategy to encourage rapid change
in clinical practice.
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