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FIGURE 2 | Median number of REMS assessment measures per RE-AIM dimension by year (2014–2018).

program or “groups receiving” the intervention (21). Adoption
and Implementation then corresponded to the agents of the
program, or “staff members” and “program-level” participants
who facilitate the delivery of the program to the patients. Glasgow
identified the product of these two dimensions to be at the
organization level, which we construed to apply to the healthcare
providers and healthcare settings. Once we established this
distinction of program recipient vs. agent, determining the RE-
AIM dimension of each REMS assessment measure was intuitive.

Our findings demonstrate strong congruence between the RE-
AIM framework and REMS assessment measures. Consistent
with the Assessment Guidance statement that “REMS can
be assessed using both process indicators and the intended
outcomes,” application of RE-AIM to REMS assessment plans
found heavy emphasis on Implementation and Operations
measures (10). However, this research also detected lighter
emphasis on Health Outcomes measures in REMS assessment
plans. Health outcomes in general are difficult to assess especially
given rare adverse drug events. For the majority of drugs, FDA
relies on routine pharmacovigilance and spontaneous adverse
event reporting(passive surveillance) received through post-
market periodic safety update reports (PSURs) (30). However,
under-reporting is a major drawback and may underestimate
the number of adverse drug events (30, 31). In certain REMS
programs, FDA does require patient registries, such as pregnancy
registry for drugs with risk of birth defects, that collect case
data on safety events (active surveillance) (32). Given that health
outcomes are generally challenging to assess, assessment of REMS
program effectiveness typically relies on process measures such as
knowledge attainment and safe use behaviors.

This research also observed very low inclusion ofMaintenance
measures in REMS assessment plans. Adding measures of
Maintenance to REMS assessment plans can strengthen the
quality of REMS programs. Maintenance measures represent
an area for real-world evidence of REMS integration into
the healthcare system and its sustainability. For example,
these metrics would measure the durability of knowledge of

healthcare providers or cumulative enrollment of healthcare
providers in a program over time or evaluate for the evidence
of the integration of REMS processes and procedures into
state and institutional policies, treatment guidelines, insurance
requirements. Our findings are very similar to conclusions
reached by previous studies citing that maintenance and
representativeness were reported much less often in other health
intervention evaluations (33).

The RE-AIM framework offers a number of strengths,
including the fact that it considers representativeness and
characteristics of the participants to assess heterogeneity of
impact. By assessing heterogeneity of impact, RE-AIM permits
evaluations of patient access, healthcare system, and patient
burden, a potential unintended consequence of risk mitigation
requirements that is of public stakeholder interest. RE-AIM also
addresses the often-neglected goal of long-term maintenance at
both the individual and organization levels. Finally, RE-AIM
considers both process and outcome measures, covering the
scope of many domains of interest for REMS.

Another important strength is using frameworks like RE-
AIM can help REMS assessments be more transparent and
better understood across all stakeholders, as it was originally
intended. Having a framework for evaluating REMS can facilitate
standardization, consistency, and completeness in assessing
REMS to enable comparisons across programs (33). By using the
commonly recognized constructs and terminology of RE-AIM,
data collected by the REMS program can be more meaningful.

Our application of RE-AIM demonstrated some challenges
of the framework. The first challenge is one of definition. It
has been acknowledged that RE-AIM application has “frequent
issues with confusing different dimensions” (33). For example, as
aforementioned, defining the agent and recipient of the program
is open to interpretation. Others suggest defining Reach at the
healthcare provider-level, not the patient-level as we did (34).
Effectiveness has been applied to non-patient stakeholders, such
as the healthcare provider and pharmacists, at times “requir[ing]
multiple creative and innovative combinations of metrics” (34,
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35). This contrasts our interpretation of Effectiveness to apply
only at the patient-level, which, as aforementioned, was to be
as consistent with the constitutive definition of RE-AIM as
possible (24).

The second challenge is one of longitudinal assessment.
It is not readily apparent how best to apply the framework
in a longitudinal and time-dependent manner, although RE-
AIM has been proposed for evaluating adaptation over time
(33). Pharmaceutical risk management consists of the iterative
process of assessing a product’s risk-benefit balance, developing
and implementing tools, evaluating the tools, and making
adjustments to maintain or improve the benefit-risk balance (36).
A single REMS program may be implemented for decades as
long as the drug product remains on the market. Moreover, the
FDAAA requires that assessments be conducted at 18 months,
3 years, and 7 years post-market, at a minimum (13). FDA has
required more frequent assessments for REMS with ETASU.
Further research is needed to elucidate the pragmatic use of
the framework during the REMS life cycle by aligning and
differentiating specific RE-AIMmeasures at different time points
of adoption. For example, what are early markers of Effectiveness
vs. later markers? What are early markers of Maintenance vs.
later markers?

The third challenge is one of utility for decision making.
Regulators need to use assessment data to determine whether to
sustain, modify or eliminate a REMS program. Should a REMS
regulatory determination require a collective gestalt of all RE-
AIM dimensions or rely on a single dimension, and if so, how
might that best be accomplished in a standardized manner? Our
research, similar to previous applications of RE-AIM, found that
not all dimensions were assessed equally (18). This observation
raises the question of whether all five dimensions are of equal
importance, or are there dimensions that are more important,
when determining whether a REMS program ismeeting its public
health drug safety goals.

The limitations of our study include examining only
the RE-AIM framework to characterize REMS assessment
plans. Future work should evaluate the application of other
established frameworks such as PRECEDE-PROCEED,
Consolidated Framework for Implementation Research (CFIR),
and Practical, Robust Implementation Sustainability Model
(PRISM) (33, 37–39). Secondly, this study looked at REMS
assessment plans from 2014 to 2018 and does not consider
the potential impact or evolution of REMS assessment plans
since the publication of the Assessment Guidance issued
in 2019. Furthermore, assessment measures from Shared
Systems REMS (multiple products of the same class or
molecular moiety under two or more sponsors) can offer
additional insights into the strengths and opportunities for
REMS assessments.

Of note, our study examined the type and quantity of
REMS assessment measures from the original approval; however,
it did not assess the rigor of proposed study designs nor
the quality of their reports. Reporting standards for risk
minimization communication and program evaluation have
been described by members of the International Society
for Pharmacoepidemiology (40). A systematic review of the

published literature on pharmaceutical risk minimization
evaluation found limited use of conceptual frameworks guiding
process and outcomemeasurement selection and program design
and implementation (41).

FDA considers public comments and stakeholder feedback as
it finalizes guidance to industry. Therefore, learning from the
current analysis is one source of input that FDA is considering as
it works on the final version of the REMS Assessment Guidance
affecting all future REMS programs. The guidance aims to
ultimately improve how REMS assessment plans are developed,
specifically how the REMS program goals, objectives and REMS
design may impact the selection of metrics and data sources,
which will be used to assess whether the program is meeting its
risk mitigation goals (16).

In addition, findings are also relevant to FDA’s efforts on
structured benefit-risk assessment process and commitments
established in the sixth authorization of the PDUFA VI
in 2017. FDA has made several commitments in PDUFA
VI for continued implementation of structured benefit-risk
assessment, including publishing a draft guidance on benefit-
risk assessment. “Risk and Risk Management” is one explicit
dimension in the benefit-risk assessment framework (42).
How information, including evidence and uncertainties, can
be effectively communicated to the public is one area of
interest. To meet requirements established in the 21st Century
Cures Act, the benefit-risk assessment guidance will also
discuss how relevant patient experience data may be used
to inform benefit-risk assessments (43). RE-AIM provides
a natural structured analytic approach for synthesizing risk
management effectiveness evidence and integrating patient data
into the assessment.

CONCLUSION

Dissemination and implementation science frameworks can
provide a systematic approach for REMS program assessments.
They provide a structured and evidence-based approach to
guide what should be evaluated and to what extent, and to
identify which aspects of the programs will be considered
when judging REMS program performance, including a priori
expectations for program success. Frameworks like RE-AIM,
can be readily applied to REMS assessments to strengthen their
evaluation and have the potential to advance science, quality of
practice, and population health through all participants affected
by REMS.
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As the field of dissemination and implementation science matures, there are a

myriad of outcomes, identified in numerous frameworks, that can be considered

across individual, organizational, and population levels. This can lead to difficulty in

summarizing literature, comparing across studies, and advancing translational science.

This manuscript sought to (1) compare, contrast, and integrate the outcomes included

in the RE-AIM and Implementation Outcomes Frameworks (IOF) and (2) expand RE-AIM

indicators to include relevant IOF dissemination and implementation outcomes. Cross

tabular comparisons were made between the constitutive definitions of each construct,

across frameworks, to reconcile apparent discrepancies between approaches and

to distinguish between implementation outcomes and implementation antecedents.

A great deal of consistency was identified across approaches, including adoption

(the intention, initial decision, or action to employ an evidence-based intervention),

fidelity/implementation (the degree to which an intervention was delivered as intended),

organizational maintenance/sustainability (extent to which a newly implemented

treatment is maintained or institutionalized), and cost. The IOF construct of penetration

was defined as a higher-order construct that may encompass the reach, adoption,

and organizational maintenance outcomes within RE-AIM. Within the IOF approach

acceptability, appropriateness, and feasibility did not match constitutive definitions

of dissemination or implementation but rather reflected theoretical antecedents of

implementation outcomes. Integration of the IOF approach across RE-AIM indicators

was successfully achieved by expanding the operational definitions of RE-AIM to include

antecedents to reach, adoption, implementation, and organizational maintenance.

Additional combined metrics were also introduced including penetration, individual level

utility, service provider utility, organizational utility, and systemic utility. The expanded

RE-AIM indicators move beyond the current approaches described within both the RE-

AIM framework and IOF and provides additional planning and evaluation targets that can

contribute to the scientific field and increase the translation of evidence into practice.

Keywords: translational reseach, Implementation Outcomes Framework, scale-up, implementation outcomes,

RE-AIM (Reach, Effectiveness, Adoption, Implementation and Maintenance)
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INTRODUCTION

As the field of dissemination and implementation science
matures, there are a myriad of outcomes that can be
considered across individual, organizational, and population
levels (1–4). The RE-AIM (Reach, Effectiveness, Adoption,
Implementation, Maintenance) Framework was one of the
first outcomes-focused approaches to address individual and
organizational factors that would, if assessed and optimized,
improve the generalizability of efficacy trials, and speed the
translation of evidence-based interventions into sustained
practice (5, 6). More recently, Proctoret al. introduced the
Implementation Outcomes Framework (IOF)—specific to
dissemination and implementation trials (4). Across these
two approaches, 12 dissemination and implementation
outcomes are proposed—some are distinct, some overlap,
and some are duplicated—which can lead to difficulty in
summarizing literature, comparing across studies, and advancing
translational science.

The RE-AIM Framework includes 6 dimensions that focus
planning and evaluation on balancing internal and external
validity to develop intervention approaches that can achieve

a public health impact (see Table 1). The framework includes
dissemination outcomes at the individual (i.e., patient; reach)
and organizational (i.e., adoption) levels. It also includes

implementation outcomes that are operationalized at the
organizational level (i.e., implementation and organizational

maintenance). Finally, clinical outcomes are operationalized at
the patient/participant level (i.e., effectiveness, maintenance).
The overarching planning and evaluation goals of RE-AIM could
be described as developing and testing interventions that (1)
have the potential to reach a large and representative proportion
of the intended audience, (2) effectively improve and sustain
positive health outcomes, (3) have high adoptability across a
large and representative proportion of the population of staff
and settings intended to enact the intervention, (4) can be
consistently implemented with a high degree of fidelity to
underlying evidence-based principles at a reasonable cost, and (5)
can be sustained in typical clinical or community settings (8).

Conceptualization of the RE-AIM framework has evolved
over the past 20 years (6) to include a focus on qualitative
research (1), cost across dimensions (9), and use in hybrid
effectiveness-implementation research (10, 11). RE-AIM also
provides composite metrics that address different aspects of
intervention impact (Table 1) (12). Specifically, individual level
impact can be determined using a composite measure of
reach and effectiveness/maintenance using participation rate
weighted by representativeness and standardized effect size
weighted by differential effects across population subgroups.
Attributable individual level impact can be determined by
including population prevalence in the equation. Efficiency of
individual level impacts was also proposed using the cost per
unit of reach by effectiveness. Setting level impact measures
can be calculated combining adoption rates and implementation
fidelity—again with an option to include cost differentials.
Finally, an overall summary index can be calculated by including
composite equations for reach, effectiveness (or individual level
maintenance), adoption, and implementation (12).

The IOF presents eight implementation outcomes, including:
acceptability, adoption, appropriateness, costs, feasibility,
fidelity, penetration, and sustainability (Table 1) (4). The
IOF outcomes were conceptualized to improve the quality
of dissemination and implementation trials, through the
inclusion of measurable outcomes to enhance understanding
of implementation success and processes. The IOF was also
developed to distinguish between implementation, service,
and client outcomes, develop a taxonomy of implementation
outcomes, and highlight relationships across implementation
outcomes at various stages in implementation research.
For example, when considering the phases proposed in the
Exploration, Preparation, Implementation, and Sustainment
Model (EPIS) (13) differential levels of salience are proposed
for each outcome. Acceptability, appropriateness, feasibility,
and cost were considered most salient during the exploration
phase, though each were also considered to have a lower degree
of salience during preparation (i.e., appropriateness, feasibility),
implementation (i.e., acceptability, cost), and sustainment
(i.e., acceptability, cost) (7). Adoption was the only outcome
considered to be most salient during preparation and was
not considered salient at any other phase of implementation
research. The outcomes that were considered to have primary
salience for the implementation phase included fidelity and
penetration while fidelity and sustainability were considered the
most salient factors for the sustainment phase (7).

Similar to the RE-AIM framework, the conceptualization of
IOF outcomes has also evolved over the 9 years since its first
publication (4, 7). Of note, the concept of feasibility at the
organizational level was extended to include feasibility at the
service recipient level (7). Similarly, penetration was described as
conceptually similar to reach and some researchers have extended
the definition to include service recipients in addition to the
service setting and its subsystems (7). Finally, similar to the RE-
AIM framework the definition of cost has been refined to include
cost of implementation (4), incremental costs (7), and overall
financial impact of implementation efforts (14).

Both the RE-AIM framework and the IOF have had
a significant impact on the field of implementation and
dissemination science. RE-AIM provides a systematic planning
and evaluation model that is based on individual and
organizational outcomes, while the IOF provides conceptual
clarity to distinguish between implementation, service, and
client outcomes. Yet, there is considerable overlap between the
frameworks and, based on the initial goals of the frameworks, key
distinctions. This manuscript sought to compare, contrast and
integrate dissemination, and implementation science outcomes
included in these frameworks and provide working definitions
that could extend the current RE-AIM indicators and outcome
measurement approach.

METHODS

Operationalization of RE-AIM and IOF
Outcomes
Cross tabular comparisons were made between the constitutive
definitions of the IOF and RE-AIM framework variables
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TABLE 1 | Definitions of IOF and RE-AIM outcomes.

Implementation Outcome Definition

a. Acceptability IOF: The perception among implementation stakeholders that a given treatment, service, practice, or innovation is

agreeable, palatable, or satisfactory

RE-AIM: N/A

b. Adoption IOF: The intention, initial decision, or action to try or employ an innovation or evidence-based practice

RE-AIM: The number, proportion, and representativeness of organizations or settings that agree to deliver the

intervention, as well as the number, proportion, representativeness, and expertise of individuals in those settings that

would ultimately deliver the intervention

c. Appropriateness IOF: The perceived fit, relevance, or compatibility of the innovation or evidence-based practice for a given practice

setting, provider, or consumer; and/or perceived fit of the innovation to address a particular issue or problem

RE-AIM: N/A

d. Attributable individual level impact IOF: N/A

RE-AIM: Population Prevalence X Individual Level Impact (see Row l. below for definition)

e. Attributable organizational level impact IOF: N/A

RE-AIM: Population Prevalence X Organizational Level Impact (see Row o. below for definition)

f. Composite individual and organizational

level impact

IOF: N/A

RE-AIM: Reach + Effectiveness (or individual level Maintenance) + Adoption + Implementation/4 Maintenance (see

below for detailed equations)

g. Costs IOF: The cost impact of an implementation effort and of implementation strategies

RE-AIM: Costs related to implementation and cost-effectiveness assessment

h. Effectiveness IOF: N/A

RE-AIM: A measurement of the degree to which the intervention is producing its intended effects while assessing

potential unintended consequences and changes in quality of life

i. Feasibility IOF: The extent to which a new treatment, or an innovation, can be successfully used or carried out within a given

agency or setting

RE-AIM: N/A

j. Fidelity IOF: The degree to which an intervention was implemented as it was prescribed in the original protocol or as it was

intended by the program developers

RE-AIM: A component of implementation

k. Implementation IOF: Aligns with Fidelity

RE-AIM: Measures of cost and the degree to which the intervention is implemented with fidelity

l. Individual level impact (RE1) IOF: N/A

RE-AIM: Reach X composite Effectiveness = (participation rate - median ESdifferential characteristics ) X (median

ESkey outcomes - median ESnegative outcomes - median ESdifferential impact)

m. Individual level impact efficiency IOF: N/A

RE-AIM: (Incremental cost of treatment - control)/(incremental RE1 of treatment - control)

n. Maintenance IOF: Included as sustainability

RE-AIM: Considered at both the individual (maintenance of health outcomes ≥6 months post-intervention) and the

setting (the degree to which the intervention has been institutionalized or sustainably adopted) levels

o. Organizational level impact AI1 IOF: N/A

RE-AIM: (Organizational adoption rate - median ESdifferential setting characteristics ) X (staff adoption rate X median

ESdifferential staff characteristics ) X (median component implementation rate across staff and Tx components - median

ESdifferential implementation )

p. Penetration IOF: The integration of a practice within a service setting and its subsystems. Later definitions included integration

within service recipients (i.e., reach) (7)

RE-AIM: A component of adoption and, if service recipients included, reach

q. Reach IOF: Included if service recipients included in penetration

RE-AIM: The absolute number, proportion, and representativeness of individuals who are willing to participate in a given

initiative, intervention, or program, and reasons why or why not

r. Sustainability IOF: The extent to which a newly implemented treatment is maintained or institutionalized within a service setting’s

ongoing, stable operations

RE-AIM: Included as organizational maintenance of intervention implementation or institutionalization

(see Table 1). Framework definitions were sourced from both
the source papers as well as updated conceptualizations and
models to increase the likelihood that definitions included
advancements since initial publication (4, 6, 15). Using a content
validity approach, all co-authors independently coded IOF

constructs across the RE-AIM dimensions as either; (i) consistent
between frameworks, (C); (ii) potential combined metrics (CM)
(i.e., IOF construct aggregated across RE-AIM dimensions),
or (iii) predictors (P) (or antecedents) of dissemination or
implementation (Table 2). The study teammet monthly between
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July and December 2019 to discuss and agree on coding for
content analyses, to compare individual coding and resolve
any discrepancies between team members through consensus.
Coding of the framework definitions was completed by a senior
scientist, post-doctoral fellow, and two doctoral candidates all
specializing in dissemination and implementation science.

For the purpose of this comparison, we defined “predictors”
as constructs that act as precursors to implementation and
dissemination of evidence-based interventions. For example,
an intervention would need to be perceived as acceptable in
order for it to be adopted. Characterization as a predictor was
based on the degree to which the construct definition aligned
with constitutive definitions of dissemination (i.e., an active
approach to spreading evidence-based interventions to a target
audience) and implementation (i.e., the process of delivering
or enacting evidence-based interventions according to protocol
or principles) (15). The level of analysis operationalized as
individual (reflecting service recipients, patients, participants) or
organizational (reflecting staff, settings, and organizations) was
also identified. Gaps identified across the RE-AIM framework
and the IOF were also considered and addressed through a
proposed expansion of the operational definitions of RE-AIM
indicators. Specifically, while cost and adaptation have both been
discussed and examined in the context of both frameworks—
methods to operationalize both have been limited (4, 7, 16–19).
Framework operational definitions based on the cross tabular
comparisons are shown in Table 2.

RESULTS

Operationalisation of RE-AIM and
Implementation Outcomes
A great deal of consistency was identified across approaches,
including adoption (i.e., the intention, initial decision, or
action to try or employ an evidence-based intervention),
fidelity/implementation (i.e., the degree to which an
intervention was delivered as intended), organizational
maintenance/sustainability (i.e., extent to which a newly
implemented treatment is maintained or institutionalized),

and cost. However, cost was more explicitly defined in the
IOF as cost of an implementation effort and of any strategies
that targeted improvements in implementation whereas the
RE-AIM conceptualization of cost focused on implementation
and cost-effectiveness. The IOF construct of penetration was
defined as a higher-order construct that may encompass the
reach, adoption, and sustainability outcomes within RE-AIM.
Within the IOF approach there were also a number of constructs
that reflect theoretical antecedents of implementation outcomes
including acceptability, appropriateness, and feasibility—rather
than reflecting the constitutive definitions of dissemination or
implementation. Table 2 outlines the cross tabulation of the
constructs of the IOF and RE-AIM frameworks.

Expanded Operationalization of RE-AIM
Dimensions
Integration of the IOF constructs with the RE-AIM framework
was successfully achieved by extending the operational
definitions of each RE-AIM dimension using IOF outcomes and
antecedents. In addition, adaptation and cost considerations
by RE-AIM dimension—both highlighted, but not explicitly
included across dissemination and implementation outcomes
were included in the expanded indicators; see Table 3. The
dimensions of effectiveness and individual-level maintenance
were the only RE-AIM components that were not expanded
through this process. In addition, the IOF concepts of adoption
and sustainability were identified as duplicates with the RE-AIM
domains of adoption (staff/service provider- and organizational-
level) and organizational-level maintenance, respectively, and
were operationalized as such.

The IOF constructs of acceptability, appropriateness, and
feasibility were included as multi-leveled variables across reach,
adoption, implementation, and organizational maintenance.
However, the level of application is hypothesized to differ by
dimension and temporality of assessment of the construct relative
to the initial implementation (e.g., before, during, and after).
Specifically, initial perceptions of intervention acceptability,
appropriateness, and feasibility were operationalized as unique
antecedents of reach (i.e., individual-level; participants/patients)

TABLE 2 | Cross-tabular comparison of RE-AIM and IOF outcomes.

Implementation outcome framework RE-AIM Level of analysis

Reach Effectiveness Adoption Implementation Maintenance

Acceptability P P P O

Adoption C O

Appropriateness P P P O

Costs C O

Feasibility P P P O

Fidelity P C O

Penetration CM CM CM O

Sustainability C O

Level of analysis I I O O I / O

C, Consistent between frameworks; CM, Potential combined metric; P, Predictor of implementation/dissemination; I, Individual; O, Organizational.
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TABLE 3 | Expanded operationalization of RE-AIM.

Dimension Expanded operational definition

Reach • Number of participants or individuals that participate in or are exposed to a clinical or public health intervention

• Proportion of the intended audience that participate in or are exposed to a clinical or public health intervention

• The representativeness of participants relative to the intended population that participate in or are exposed to a clinical or public health

intervention

• Antecedent assessments—service recipient perceptions of:

◦ Appropriateness (IOF definition—consumer level)

◦ Acceptability (The perception among service recipients that a given treatment, service, practice, or innovation is agreeable, palatable,

or satisfactory)

◦ Feasibility (The extent to which a new treatment, or an innovation, can be successfully used or carried out by a service recipient)

• Cost of dissemination strategies intended to increase participation of those whose health would benefit from the intervention*

Effectiveness • The degree to which the intervention is producing its intended effects while assessing potential unintended consequences and changes

in quality of life

• Cost-benefit based on total intervention costs by magnitude of effectiveness

• No expansion proposed for this dimension

Adoption • Number of settings that participate in or are exposed to the public health intervention

• Proportion of the intended settings and staff that deliver or are exposed to the public health intervention

• Representativeness of settings relative to the intended population that participate in or are exposed to the public health intervention

• Antecedent assessments—organizational staff and stakeholder perceptions of:

◦ Acceptability (organizational satisfaction with various aspects of the public health intervention and intervention congruence with

organizational mission)

◦ Appropriateness (IOF definition—organization or setting level)

◦ Feasibility (IOF definition– The extent to which a new treatment, or an innovation, can be successfully used or carried out within a

given agency or setting)

• Start-up cost assessment

• Costs of dissemination strategies intended to increase participation of staff and settings in implementation of the EBI

Implementation • Consistency of delivery as intended and in the time required across staff and organizations

• Adaptation

◦ Assessing indicators of adaptation prior to, during, and following implementation of the intervention

◦ Document who, what, when, where, and why adaptations were made (18, 20)

◦ Document how the adaptation was consistent with the underlying evidence-based principles of the intervention as previously tested

(20)

• Antecedent assessments:

◦ Organizational experience of acceptability (organizational satisfaction with various aspects of the public health intervention and

intervention congruence with organizational mission)

◦ Organizational experience of appropriateness (IOF definition—organization or setting level)

◦ Organizational experience of feasibility (IOF definition– The extent to which a new treatment, or an innovation, can be successfully

used or carried out within a given agency or setting)

• Cost of implementation

• Cost of strategies targeting quality of implementation

• Budget impact assessment

Maintenance—individual

level

• The extent to which the intervention’s primary outcome is sustained ≥6 months after intervention completion

• No expansion recommended for this dimension

Maintenance—

organizational

level

The public health intervention becomes institutionalized or part of the routine organizational practices and policies

• Antecedent assessments

◦ Experienced acceptability (Organizational satisfaction with various aspects of the public health intervention and intervention

congruence with organizational mission)

◦ Experienced appropriateness (IOF definition—organization or setting level)

◦ Experienced feasibility of EBI to the intended staff and setting intended to implement.

• Cost of sustained implementation

• Cost of strategies targeting sustained implementation

Combined metrics • Individual-level impact: reach X effectiveness

• Individual-level impact efficiency: incremental cost increases by unit of reach X effectiveness

• Organizational level impact: adoption X implementation (or organizational maintenance)

• Attributable individual-level impact: population prevalence X individual level impact

• Attributable organizational-level impact: population prevalence X organizational level impact

• Comprehensive individual/organizational impact: reach + effectiveness (or individual level maintenance) + adoption + implementation/4

maintenance

• Penetration: reach X adoption X organizational maintenance

• Individual level utility: participant ratings of acceptability X appropriateness X feasibility

• Service provider utility: implementation staff ratings of acceptability X appropriateness X feasibility

• Organizational utility: organizational decision maker ratings of acceptability X appropriateness X feasibility

• Systemic Utility: individual utility + service provider utility + organizational utility

*Text in Italics represents new components of each RE-AIM dimension.
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and adoption (i.e., staff, setting, organization-level; service
providers/organizational decision makers). In each of these cases
the temporal assessment of these constructs and the potential for
predictive validity is hypothesized to be dependent on the initial
perceptions of the intervention prior to individual (reach) or
organizational (adoption) decisions on engagement or uptake. In
contrast, organizational experience—indicating a later temporal
assessment following the initial actions of implementation—of
acceptability, appropriateness, and feasibility were hypothesized
to be antecedents of implementation fidelity (i.e., staff, setting,
organizational-level) and organizational-level maintenance.

Cost specification was also expanded across reach, adoption,
implementation, and organizational maintenance outcomes. An
overarching consideration included that for most outcomes
at least two categories of costs could be assessed—the
cost of a dissemination or implementation strategy used
to enhance a specific RE-AIM dimension and the cost of
completing the activities associated with each dimension. For
example, an implementation strategy could include the cost
of training staff on the intervention delivery and the cost of
implementing the intervention itself. The training costs are
distinct from the ongoing operational costs for intervention
implementation. In addition to these two costs, specific budget
impact assessments (16) are included to provide practical
information for implementation sites.

Of note, adaptation was not included in the original
operational definitions provided by the IOF and RE-AIM
framework. Recently, however, there have been suggestions to
advance the consideration of adaptation within the context of
implementation (17). To address this need we expanded the
implementation dimension to include assessing indicators of
adaptation prior to, during, and following implementation of
the intervention. Initial indicators were based on suggestions
from Stirman-Wiltsey et al. to document who, what, when,
where, and why adaptations were made (18, 20). In addition, we
included documentation on how the adaptation was consistent
with the underlying evidence-based principles of the intervention
as previously tested (20).

The final area of expansion of RE-AIM indicators was in
the realm of combined metrics. Penetration was operationalized
to include the product of reach, adoption, and organizational
maintenance to provide an overarching system-based outcome.
Other expanded combined metrics focused on determining the
utility of an intervention at the participant, service provider,
and organizational decision-maker level. In each case, utility was
defined as the product of ratings of acceptability, appropriateness,
and feasibility. Each of these metrics were further combined as an
aggregate rating to produce a measure of systemic utility.

DISCUSSION

This manuscript described the process used to compare,
contrast and integrate dissemination and implementation science
outcomes included in the RE-AIM framework and the IOF. We
used a cross-tabular content analysis to compare between the
frameworks which highlighted similarities and key differences.

In addition, we integrated IOF within the context of the
RE-AIM dimensions which generated an increased depth for
a number of constructs and provided additional guidance
on the possibility to examine combined metrics-particularly
during later stages of scale-up activities. Based on this
work we hypothesize that assessment of the expanded RE-
AIM outcomes will improve the ability of dissemination and
implementation scientists to document key outcomes that reflect
the achievement of translating evidence-based interventions that
promote public health.

The primary distinction between the two frameworks was an
inclusion of individual level factors (RE-AIM) and predictors
or antecedents of dissemination and implementation outcomes
(IOF). The distinctions between these two models is not
surprising when considering the rationale for the development
of each (4, 5). The IOF was developed to better clarify
dissemination and implementation outcomes for the specific
field of dissemination and implementation research (4). In
contrast, the RE-AIM framework was developed to be used
across the translational spectrum of research and encourage
some assessment of external validity in efficacy trials while
also encouraging some assessment of internal validity in
dissemination and implementation trials (21). The comparison
between the frameworks allowed the consideration of variables
that can be assessed at the individual, service-recipient level
and those that can be assessed at an organizational and service
provider level.

As Table 2 demonstrated, the primary overlap between the
frameworks was within the organizational components of the
RE-AIM framework. This highlighted a limitation of the IOF
in the area of understanding a key dissemination outcome—
reach. Reach, which can be considered an operationalization
of consumer-demand for an evidence-based intervention, has
been proposed as a key factor in organizational uptake
and sustainability (22). While the explicit focus on reach
may have been a limitation of the IOF, the focus on
acceptability, appropriateness, and feasibility—albeit at the
level of the service provider, organization, and organizational
sub-systems—was a strength. We proposed that acceptability,
appropriateness, and feasibility could be considered at multiple
levels and at different temporal points across the translation
research spectrum. First, these constructs would enhance the
understanding of acceptability, appropriateness, and feasibility
of service recipients. When applied to service recipients, the
population that would have health benefits from the evidence-
based intervention, understanding these variables can provide
valuable information relative to the potential for an evidence-
based approach to achieve high reach (23). By integrating
these ideas within an expanded operationalization of RE-
AIM indicators, it also provides additional planning and
evaluation metrics that can heighten the likelihood of achieving
broach reach when an intervention is taken to scale. Second,
operationalizing these constructs temporally would entail the
use of future and present tense language that could easily be
applied to existing validated tools. For example, Weiner et al.
(24) measures of intervention appropriateness and feasibility
include temporal language appropriate for reach and adoption
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(e.g., this intervention seems doable) that could be adapted
for prediction of ongoing implementation and organizational
maintenance (e.g., this intervention is/was doable) reflecting
experience in participation and delivery.

The newly expanded RE-AIM indicators has the potential
to perform well due to its expanded definitions, in regards to
assessment within staged research models such as the Pathways
to Scale-Up Model (Pathways) (25), used primarily in Australia,
to determine intervention readiness for broad application.
“Pathways” describes four stages of scaling up evidence-
based interventions: development, efficacy, effectiveness, and
dissemination (25). As the RE-AIM framework was developed
to be applicable across the translational research spectrum
(21, 26), it has greater utility than the IOF for investigators
using models such as “Pathways” —which can be applied to
both evidence-based interventions as well as novel intervention
approaches based on sound theory—and requires the assessment
of service recipient outcomes (25). Similarly, the expanded
RE-AIM metrics also may be ideal for hybrid effectiveness-
implementation trials (27) that necessitate assessing effectiveness
at the service recipient level and implementation at the service
provider or organizational level. Contextual assessment is also
a key component for hybrid type 1 trials that have a primary
outcome of effectiveness. The assessment of context can include
examining barriers and facilitators to future implementation
efforts, potential for adoption and sustainability, and likelihood
of high reach. The expanded RE-AIM metrics provide further
contextual information related to acceptability, appropriateness,
and feasibility that could advance understanding of how best
to design implementation fit for the intended audience or
service provider.

The assessment of cost was increased to move beyond
cost of implementation and implementation strategies,
cost effectiveness, and budget impact analysis to a more
comprehensive assessment across RE-AIM dimensions.
This aligns with the importance of a wide range of cost
considerations used by policy makers and organizational
leaders (16). The area of cost assessment and analysis in
dissemination and implementation science is emerging (16, 19)
and the expanded cost metrics provide a methodology for
assessing costs related to reach, adoption, implementation,
and organizational maintenance—with a focus on both the
strategies used to enhance each outcome and the operational
costs associated with each dimension. This will allow for the
development of cost simulation models (28) that could vary
dissemination and implementation strategy use and provide
variable budget impact scenarios for systems considering the
uptake of a new evidence-based intervention. For example, a
new evidence-based diabetes prevention intervention, being
introduced for community YMCAs could use dissemination
and implementation strategies that include marketing strategies
to increase adoption, participant incentives to increase reach,
auditing and feedback processes to improve implementation,
and a budget matrixing activity to improve likelihood of
organizational maintenance. With the appropriate data on
responsiveness of each RE-AIM outcome to the respective
dissemination and implementation strategy, would allow

a determination of the cost and impact with and without
each strategy.

Adaptation was not explicitly defined in either the RE-
AIM Framework or IOF, but is necessary to consider during
the implementation of an intervention (6). Adaptations (i.e.,
changes to the intervention components, and delivery method)
may elicit changes in the effectiveness of interventions (both
positive and negative), and as such it is vital that these are
noted and assessed when possible, serving as a useful insight
into intervention components across the stages. Despite the
potential for adaptations to alter effectiveness of interventions,
there are several benefits that arise—such as addressing barriers
to program adoption, implementation, and sustainment at the
individual, service and organizational level (29). As noted by
several authors, the key to determining the impact of adaptations
is careful tracking and reporting of how, why, and by whom the
adaptations were made and the resulting changes in individual
and organizational outcomes (20, 30). It is of note that recent
conceptual descriptions of adaptations related to the RE-AIM
framework (31) highlighted the likelihood that adaptations are
iterative and may be addressed across adoption, implementation,
and sustainability—additional research in this area will help to
determine at which points meaningful adaptation occurs.

The combined metrics proposed for the RE-AIM framework
have not been broadly used across the extant public health or
dissemination and implementation science literature. It is unclear
whether this uptake is based on the lack of applicability of these
metrics and/or the difficulty in gathering all the necessary data.
Still, the original combined metrics provided an opportunity to
consider a single number to assess individual and organizational
impact (12). We proposed these metrics to allow for the scientific
comparison of differential impact of various dissemination and
implementation science strategies. Broader evaluation efforts
that include attributable individual-level impact, penetration,
and individual-level utility may help researchers and public
health professionals better understand intervention reach and,
if needed, adapt recruitment and retention efforts to improve
individual-level engagement and sustained participation. This is
also applicable to adoption at the service provider and system
level. These combined metrics may provide additional, and
potentially more practical, ways to assess utility at multiple levels
and across time with relatively simple measures that can be
proactively collected (24). Further, using the expanded RE-AIM
outcomes may not only speed up the translation of evidence
into practice, in an attempt to alleviate the stark difference that
exists between research and policy timelines (32), but may also
help researchers and policy makers to determine cost-impacts of
interventions. For an intervention to be novel to policy makers,
it needs to provide favorable outcomes at the individual and
organizational level, aligned with their specific policy goals, as
well as having cost benefit (33). The expanded RE-AIM indicators
presented here moves beyond current approaches and provided
additional planning and evaluations targets that can contribute
to dissemination and implementation science and increase the
translation of evidence into practice.

A potential limitation of our expanded RE-AIM approach
is that, by including antecedents to dissemination and
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implementation outcomes we are initiating a shift from an
outcome framework to a blended outcome framework and
explanatory model (34). As such, the expanded outcomes we
propose limit other factors that could provide explanation for
specific reach, adoption, implementation, and organizational
maintenance outcomes. For example, the Practical, Robust
Implementation, and Sustainability Model (PRISM) evaluates
the impact of a public health intervention on various domains
of RE-AIM as they translate to real-world practice (35). The
model considers organizational and patient perspectives of the
intervention characteristics, drawing similarities to intervention
beneficiary and organizational evaluations of acceptability,
appropriateness, and feasibility—though they do not explicitly
list these as potential constructs (35, 36). The expanded RE-
AIM indicators presented here may simply set the stage to
consider theoretically-compelling constructs that could be
dissemination and implementation strategy targets to improve
RE-AIM outcomes through theoretically derived mediators
(37). Additionally, conducting concurrent validity testing on
data collected on the indicators that are consistent between
the RE-AIM and IOF frameworks would be valuable in a
future study.

The expansion to RE-AIM indictors is intended to improve
the planning and outcomes related to health-enhancing
interventions. However, a potential unintended consequence
of this paper is that it is counter to the intuitive nature of the
RE-AIM framework (38). That is, by adding complexity to the
breadth of RE-AIM indicators it could be a barrier to applying
the framework. This paper highlights the similarities between
RE-AIM and the IOF, pushes the boundaries of how best to
consider dissemination and implementation outcomes, and
provides opportunities for confirmation or rejection of the

expanded RE-AIM indicators. It is hypothesized that the use
of the expanded RE-AIM indicators across the dissemination
and implementation research continuum may assist in speeding
up the translation of evidence into practice—and advance the
science surrounding that translation. Each of the proposed
expansions should be examined, from a scientific and pragmatic
perspective, to determine the salience of the indicators and
metrics across research and practice stakeholder groups.
Understanding the practicality, reliability, and validity of our
approach will help to advance the planning and evaluation of
future translational research studies focused on developing and
testing evidence-based interventions.
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RE-AIM is a widely adopted, robust implementation science (IS) framework used to

inform intervention and implementation design, planning, and evaluation, as well as

to address short-term maintenance. In recent years, there has been growing focus

on the longer-term sustainability of evidence-based programs, policies and practices

(EBIs). In particular, investigators have conceptualized sustainability as the continued

health impact and delivery of EBIs over a longer period of time (e.g., years after

initial implementation) and incorporated the complex and evolving nature of context.

We propose a reconsideration of RE-AIM to integrate recent conceptualizations of

sustainability with a focus on addressing dynamic context and promoting health equity.

In this Perspective, we present an extension of the RE-AIM framework to guide

planning, measurement/evaluation, and adaptations focused on enhancing sustainability.

We recommend consideration of: (1) extension of “maintenance” within RE-AIM to

include recent conceptualizations of dynamic, longer-term intervention sustainability

and “evolvability” across the life cycle of EBIs, including adaptation and potential

de-implementation in light of changing and evolving evidence, contexts, and population

needs; (2) iterative application of RE-AIM assessments to guide adaptations and enhance

long-term sustainability; (3) explicit consideration of equity and cost as fundamental,

driving forces that need to be addressed across RE-AIM dimensions to enhance

sustainability; and (4) use or integration of RE-AIM with other existing frameworks that

address key contextual factors and examine multi-level determinants of sustainability.

Finally, we provide testable hypotheses and detailed research questions to inform future

research in these areas.

Keywords: RE-AIM, sustainability, sustainment, frameworks, health equity, implementation science, evaluation,

adaptation
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INTRODUCTION

RE-AIM is a robust framework that has been widely applied
over the past 20 years across a range of public health,
clinical, community, and behavioral settings (1–4). RE-AIM
was created to help address the well-documented research-to-
practice gap that hinders the reduction of health inequities
and widespread population health impact. It is one of the
most commonly applied frameworks in public health, health
behavior, and implementation science (IS) (2–5). RE-AIM can
facilitate transparent reporting (1) and enhance planning for
successful dissemination and implementation of evidence-based
interventions, programs, practices, and policies (“EBIs”). Recent
years have seen expansion of RE-AIM to address contextual
factors (e.g., RE-AIM/PRISM); (4, 6) and integrate qualitative
methods (7, 8).

As a framework, RE-AIM has both individual-level and
staff/setting-level dimensions, including Reach and Effectiveness
(individual-level), Adoption and Implementation (staff and
setting levels), andMaintenance (both individual and staff/setting
levels). Recognizing sustained delivery and impact of EBIs as
central challenges across settings, RE-AIM has historically been
one of the few IS frameworks that explicitly built in measurement
and consideration of “maintenance.” “Maintenance” in RE-AIM
has been operationalized at the individual level (e.g., long-
term effectiveness or impact of EBI) and the setting level
(e.g., sustainability of EBI program components after original
implementation). The “maintenance” dimension of RE-AIM
has typically been assessed at relatively short-term intervals
(e.g., 6 months after EBI delivered or initially implemented)
and its evaluation has focused on the extent to which a
program/policy becomes institutionalized (e.g., made part of
routine organizational practices and policies) (4).

Within IS, there is growing recognition of the importance
of understanding and addressing longer-term sustainability of
EBIs (9–12). Achieving sustained impact and delivery of EBIs
over time has been identified as one of the most important
yet understudied challenges across settings, populations, and
health issues (9, 10, 13, 14). There is growing consensus on
conceptualizations and definitions of sustainability; e.g., Moore
et al. (15) described sustainability as “after a defined period of
time, the program, clinical intervention, and/or implementation
strategies continue to be delivered and/or individual behavior
change (i.e., clinician, patient) is maintained; the program
and individual behavior change may evolve or adapt while
continuing to produce benefits for individuals/systems.” Of note,
we recognize that the terms sustainment and sustainability
are both used in reference to the outcome of an intervention
being delivered over time, as well as the characteristics of the
intervention that make it more likely to be delivered over time.
For this paper, we used the term “sustainability” to refer to both
the desired outcome and the characteristics or processes by which
it is more likely maintained.

There has been an important shift away from “static”
conceptualizations of sustainability, with awareness that this may
impede adoption of more effective practices as the environment
changes or new evidence emerges. Investigators also increasingly

recognize the need for a dynamic conceptualization of
sustainability, in light of complex “real-world” contexts in
which EBIs are delivered that require responsiveness, capacity
building, and adaptation of EBIs (10, 11, 16). This is consistent
with the Dynamic Sustainability Framework (DSF) (17), which
focuses on continued learning and evaluation, problem-solving,
improvement and ongoing adaptation of EBIs to enhance
fit with contexts and populations. Just as a balance between
fidelity and adaptation is needed to achieve “fit” in the context
of pre-implementation and implementation efforts (18, 19),
there is a similar balance between sustainability of original
EBIs and ongoing “evolvability” to achieve ongoing fit and
sustained population health impact within broader communities
or health systems. Evolvability (20) relates to the adaptation of
EBIs and implementation strategies in response to changing
contexts and resources over time, as well as emerging needs
and evidence across the life cycle of an EBI. This includes both
the systematic, planned adaptation of EBIs and strategies, as
well as ongoing refinement of EBIs and strategies organically
within specific community or clinical settings. Over an EBI’s life
cycle, this evolution within a changing system or organization
may ultimately involve “de-implementation,” or the removal
or replacement of EBIs that no longer fit or are ineffective
(21, 22).

As explicated below, equity and costs are foundational driving
forces across RE-AIM dimensions that shape sustained impact,
and warrant the need for initial and ongoing adaptation. EBIs can
only succeed at the population health level if they are affordable
across most settings and are delivered routinely and equitably
over time across diverse settings and populations. As we consider
the life cycle of an intervention (18), it may be less useful to think
about “sustainability” of the original EBIs as an “end goal” (17),
and instead consider “evolvability” across the dynamic life cycle
of the EBI within a broader context or system, with the goal of
sustainable and equitable health impact.

Important gaps persist in existing frameworks’ ability
to provide guidance in concretely conceptualizing,
measuring/operationalizing, and planning for longer-term
sustainability within a dynamic context. For example, RE-
AIM does not capture such dynamic conceptualizations of
sustainability, and has often been applied as a “one-time”
evaluation and planning tool. Given the numerous conceptual
frameworks and models in IS (2, 23, 24), we did not seek to
create a new framework. Instead, we propose an expansion of
RE-AIM to enhance sustainability by focusing on key issues
across RE-AIM dimensions, with the goal of increasing health
impact and health equity over time.

The purposes of this article are to: (1) discuss the extension of
RE-AIM to address dynamic conceptualization of sustainability
over time, including iterative application of RE-AIM to
guide adaptation and evolvability of EBIs and implementation
strategies; (2) provide concrete guidance on issues pertinent
to understanding, measuring, and planning for sustainability
in changing context, including explicit consideration of costs
and equity; and (3) propose testable hypotheses and detailed
research questions to guide future research that applies RE-AIM
for sustainability.
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Applying Re-Aim to Enhance Sustainability
The following sections discuss and provide recommendations
to guide planning, adaptation, and measurement when
applying RE-AIM to facilitate sustainability, reflecting dynamic
sustainability with a focus on context and equity. Each section
concludes with example hypotheses to guide research. Five key
issues are discussed below, and summarized in Table 1 and
Figure 1.

1. Extending and Reframing “Maintenance” Within

RE-AIM to Include Recent Conceptualizations of

Sustainability as an Outcome
Given growing consensus of sustainability as dynamic in nature,
it is important that indicators of sustainability reflect this longer-
term conceptualization. While 6 months, as originally proposed
in RE-AIM (1), is useful in providing an indicator of early
maintenance, a more comprehensive approach to also capturing
sustainability over time includes measurement at least 1 year post
initial implementation and over time (e.g., quarterly to annually)
(9, 10).

Consistent with recent conceptualizations (10–
12), we recommend that operational indicators of
maintenance/sustainability include (see Table 1 for details):
(1) extent to which the core components/functions of EBIs
and implementation strategies continue to be delivered over
time with fidelity (e.g., continuation of active ingredients
and essential functions/related activities) (25, 26), and the
“evolvability” of the EBI and implementation strategies (27)
needed to support continued EBI delivery over time, including
adaptations (planned and organic) and why they occur; (2)
extent to which the EBI has continued impact on health
behaviors/outcomes, when feasible, including patterns in health
inequities over time (e.g., who continues to experience health
benefits and who does not); and (3) extent to which community
and organizational capacity and infrastructure to deliver the EBI
are maintained, including partnerships, networks, and coalitions.
It is critical to actively engage with stakeholders (e.g., community
members, implementers, organizational leaders) to prioritize
which maintenance/sustainability outcomes will be measured
and when (e.g., which are meaningful and pragmatic to assess
and how often). We also recognize the challenges of including
ongoing measurement of the effectiveness of EBIs; while in some
cases, existing resources may provide data to monitor frequent
and continued impact on health behaviors/outcomes, we realize
this may not feasible across all settings.

Example Hypothesis: Informed by a broadened, longer-term

conceptualization of sustainability, the dose and nature of

implementation strategies needed to initially implement an EBI will

differ from the strategies needed to sustain an EBI over time (e.g.

implementation strategies focused on sustainability may relate to

providing proactive planning and ongoing evaluation/monitoring

to manage likely changes in the implementation setting, including

turnover, EHR upgrades, treatment guideline updates, changes in

patient population).

2. To Facilitate Sustainability, Planned Adaptations,

and Evolutions Must Be Made Across the Life Cycle

of EBIs to Respond to Changing Context
In many cases it is neither feasible nor optimal to continue to
deliver the same EBI “protocol” with high fidelity, as context
changes over time and across settings. There is often a need
in early program stages to make planned “fidelity-consistent”
adaptations that reflect diverse settings, cultures, and populations
in which they are delivered (16, 18, 28). Failing to make planned
cultural or contextual adaptations may have adverse impact on
effectiveness, and ultimately, perpetuate health inequities (28,
29). EBIs and implementation strategies that are not aligned
with and do not reflect changing community needs, culture, and
context are unlikely to be sustained or have sustained impact
over time.

It is also likely that there will be evolving evidence (e.g.,
guidelines change, new populations are exposed to EBI with
varied results), setting changes (e.g., staff turnover/attrition;
resources change), and shifting population health needs over
time that require ongoing adaptations or refinements over
time. We recommend proactively planning for adaptations, and
documenting why adaptations are needed, and the extent to
which EBIs and implementation strategies evolve over the life
cycle of a program (16). Iterative application and measurement
of RE-AIM dimensions over time enables documentation of
effective adaptations to retain fit with ever evolving context.
De-implementation (e.g., the removal or replacement of low-
value, harmful, costly or non-evidence-based care/EBIs (21, 22),
including the need to make a program and its delivery less
expensive), may also be necessary and should be tracked to
inform changes in implementation.

Example Hypothesis: Settings that maintain core functions of

EBIs but include proactive, planned, iterative adaptations to

intervention components and implementation strategies in response

to changing context and needs will be sustained longer than

those that do not, and will have greater impact on reducing

health inequities.

3. Assessment and Feedback on RE-AIM Indicators

as an Iterative Method to Guide Adaptations
Assessment of RE-AIM dimensions can help guide settings on
how to proactively monitor or adapt and may identify early
indicators of sustainability challenges, including the need to
“change course” to promote the sustainability of EBIs over
time. Results on RE-AIM dimensions should not be assumed
to be static. Thus, as explicated in Table 1, RE-AIM indicators
(e.g., Reach, Effectiveness) should be measured repeatedly and
iteratively when possible to provide insight into how to achieve
sustained health impacts (4, 30), monitor progress, and shed
light on where and when both equity and sustainability issues
arise (e.g., over time, which populations and settings is the
intervention reaching, and why or why not?).

These findings may impact the nature and timing of
actionable solutions across RE-AIM dimensions and program
life cycle —e.g., adapt the recruitment or implementation
strategies. RE-AIM qualitative probes (8) can also be used
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