
The RE-AIM Framework: A Systematic Review
of Use Over Time

We provided a synthesis
of use, summarized key
issues in applying, and
highlighted exemplary ap-
plications in the Reach,
Effectiveness, Adoption,
Implementation, and Main-
tenance (RE-AIM) frame-
work. We articulated key
RE-AIM criteria by review-
ing the published literature
from 1999 to 2010 in several
databases to describe the
application and reporting
on various RE-AIM dimen-
sions.

After excluding nonem-
pirical articles, case studies,
and commentaries, 71 arti-
cles were identified. The
most frequent publications
were on physical activity,
obesity, and disease man-
agement. Four articles re-
ported solely on 1 dimension
compared with 44 articles
that reported on all 5 dimen-
sions of the framework.

RE-AIM was broadly ap-
plied, but several criteria
were not reported consis-
tently. (Am J Public Health.
2013;103:e38–e46. doi:10.
2105/AJPH.2013.301299)
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MANY INTERVENTIONS FOUND

to be effective in prevention and
disease management research fail
to be widely adopted or translated
into meaningful outcomes.1---3

Barriers to wide-scale implemen-
tation arise at multiple levels: citi-
zens and patients, the practitioner
and staff, organizational, and
community and policy levels.4

Several evaluation frameworks
have been developed to facilitate
translation of research findings.
Some of these frameworks are
intended to help guide both the
development and evaluation of an
intervention,5 whereas others are
designed solely for evaluation.6

The Reach, Effectiveness,
Adoption, Implementation, and
Maintenance (RE-AIM) frame-
work is now 14 years old. The first
RE-AIM publication was in the
American Journal of Public Health
in 1999.7 The model grew out of
the need for improved reporting
on key issues related to imple-
mentation and external validity of
health promotion and health care
research literature.8 RE-AIM was
developed partially as a response
to trends in research conducted
under optimal efficacy conditions
instead of in real-world complex
settings.9 The concern was not
that this type of research was
being conducted, but rather that it
was and is still often considered
the only type of valid research and
the “gold standard” for decision-
making and guidelines. Although
intended to be used at all stages
of research from planning through
evaluation and reporting, and
across different types (e.g., programs,
policies, and environmental change

interventions),10,11 RE-AIM ele-
ments follow a logical sequence,
beginning with adoption and
reach, followed by implementa-
tion and efficacy or effectiveness,
and finishing with maintenance.

The dimensions of the frame-
work are defined as follows. Reach
is the absolute number, propor-
tion, and representativeness of
individuals who are willing to
participate in a given initiative.
Effectiveness is the impact of an
intervention on outcomes, includ-
ing potential negative effects,
quality of life, and economic out-
comes. Adoption is the absolute
number, proportion, and repre-
sentativeness of settings and in-
tervention agents who are willing
to initiate a program. Implemen-
tation refers to the intervention
agents’ fidelity to the various ele-
ments of an intervention’s proto-
col. This includes consistency of
delivery as intended and the time
and cost of the intervention.
Maintenance is the extent to which
a program or policy becomes in-
stitutionalized or part of the rou-
tine organizational practices and
policies. Maintenance also has
referents at the individual level.
At the individual level, it is defined
as the long-term effects of a pro-
gram on outcomes 6 or more
months after the most recent in-
tervention contact.

RE-AIM has continued to
evolve and has been used to re-
port findings from health research
in a number of different ways. A
brief summary of how the frame-
work has evolved over time would
be helpful to place this review
in context. RE-AIM was initially

designed to help evaluate inter-
ventions and public health pro-
grams, to produce a more bal-
anced approach to internal and
external validity, and to address
key issues important for dissemi-
nation and generalization.7 Over
time, it has expanded to include
more diverse content areas,12---15

and is used in planning in addition
to reporting and reviews.16,17 More
recently, it has been applied to
policies18 and community-based
multilevel interventions,19 as well
as to reduce health disparities.20

Along with these changes there
has been increased appreciation
for the importance of context and
the need for qualitative measures
to help understand RE-AIM re-
sults. Finally, we and a related re-
cent review of grant applications21

(as opposed to the published liter-
ature) found, congruent with
earlier reviews, that almost all
health promotion and disease
management literature underre-
port on issues such as participation
at the setting or staff level, on
maintenance or sustainability, and
especially costs, so these issues
have been emphasized as needing
increased attention.

The purposes of this article
are to (1) describe criteria for
reporting on various dimensions
of the RE-AIM framework, (2)
review the empirical published
literature to describe the ap-
plication, consistency of use,
and reporting on RE-AIM di-
mensions over time, (3) high-
light lessons learned from
applying RE-AIM, and (4) make
recommendations for future
applications.
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METHODS

We conducted a systematic lit-
erature review to identify studies
using the RE-AIM framework.
A literature search was conducted
using 6 databases (MEDLINE,
PubMed, PSYCHinfo, EBSCOhost,
Web of Science, and Scopus), us-
ing RE-AIM, RE-AIM framework,
RE-AIM model, and RE-AIM
methods as the search terms. For
inclusion, articles had to be pub-
lished in English, stated the use
of any of the 5 RE-AIM dimen-
sions, and been published from
1999 (the publication of the initial
article introducing RE-AIM) to
December 31, 2010.

The lead author reviewed the
abstracts to confirm the use of the
RE-AIM framework to report
data or evaluate the project. If the
abstract was unclear, the full arti-
cle was assessed. Because this
review focused on the application
of RE-AIM in the empirical and
evaluation literature, articles were
excluded if they were commen-
taries, theoretical papers, pub-
lished abstracts, dissertations,
book chapters, editorials, or did
not report on the use of RE-AIM
for planning or evaluation of
a study, program, or policy. In
addition, references for each of the
confirmed articles were reviewed
to identify additional articles to
include. Finally, e-mails were sent
to known RE-AIM researchers
soliciting articles related to RE-AIM.

An abstraction and coding
scheme was developed to guide
the review of articles. The scheme
was modified from earlier RE-AIM
reviews21,22 and included 34 cri-
teria across the 5 dimensions.
These criteria, summarized in the
left-hand column of Table 1, in-
cluded the original constructs
from the framework (e.g., assessing
representativeness, effectiveness,
adoption by staff and setting,

fidelity to intervention or policy,
maintenance of effect at the in-
dividual level, and sustainability at
the setting level), as well as addi-
tional items that represented the
evolution of RE-AIM over time
(e.g., costs, use of qualitative
methods, adaptations). In addition
to coding RE-AIM criteria, topic
area, publication year, purpose of
the article in relation to reporting
on RE-AIM dimensions, lessons
learned pertinent to RE-AIM, and
challenges to using RE-AIM were
abstracted.

All articles were independently
coded by 2 of the authors (B. G.
and J. A. S.). Each article was (1)
evaluated to identify stated use
of any of the 5 dimensions of
the framework, (2) coded on the
criteria (Table 1) for RE-AIM
dimensions specified, and (3)
assessed for appropriate use of the
framework. For example, if an
article stated it was reporting on
reach and effectiveness, it was
only evaluated on these 2 dimen-
sions, not all 5 RE-AIM dimen-
sions. Criteria not applicable for
the article were coded as NA and
excluded from scoring. If a crite-
rion was applied incorrectly, it was
coded as inappropriate use for that
specific RE-AIM dimension. We
calculated a personalized RE-AIM
score for each article (maximum
score of 34) based on number of
dimensions evaluated and the
reported criteria within each di-
mension, and converted this to
a percentage of possible score to
provide a comparable summary
score across studies. In a subanal-
ysis, articles were evaluated
against the 21 original RE-AIM
criteria. Initial evaluation of 8
randomly selected articles and an
additional 16 articles compared at
the end of the coding period
showed high agreement (87.9%);
any discrepancies were discussed
and resolved. No one particular

criterion proved to be more diffi-
cult than the others. Kappa coef-
ficients were not calculated for
this study because many cate-
gories had true zero cells, and this
distribution can be problematic
when correcting for chance agree-
ment. Results were reported as
percentages of articles that in-
cluded the various RE-AIM criteria.

RESULTS

Of the 178 citations identified,
107 were excluded at various
stages because they did not meet
the inclusion criteria (Figure 1).
Seventy-one articles were in-
cluded in this review (detailed
information related to these arti-
cles can be found as data available
as a supplement to the online
version of this article at http://
www.ajph.org).

Content areas of the articles
included 26 on physical activity
and obesity, 21 on disease self-
management, 7 on tobacco or
substance abuse, 5 on health pro-
motion, 1 on mental health and
dementia, 1 on cancer prevention,
and 10 on other or multiple topics.
The research settings in which
RE-AIM was applied included 18
for community or policy settings,
16 for primary care, 4 for health
care or hospitals, 2 for schools,
and 31 for other or nonspecified
settings. The journals that most
frequently published RE-AIM ar-
ticles were American Journal of
Preventive Medicine (7 articles),
Annals of Behavioral Medicine
(4 articles), American Journal of
Public Health, and Patient Educa-
tion Counseling (3 articles each).

Use of RE-AIM

Of the 71 articles, there were
14 different combinations of
reporting on RE-AIM dimensions; 4
articles reported solely on 1 dimen-
sion, 5 reported on 2 dimensions,

7 reported on 3 dimensions, 11
reported on 4 dimensions, and 44
reported on all 5 dimensions of
the framework. Reach was the
most frequently reported dimen-
sion (91.5%), followed by imple-
mentation (90.1%), effectiveness
(77.5%), adoption at the setting
level (75.3%), adoption at the staff
level (74.6%), maintenance at
the setting level (71.8%), and
maintenance at the individual
level (64.8%; Table 1).

None of the articles reviewed
addressed all 34 criteria across the
5 dimensions. As shown in Table 1,
within each of the dimensions
there was 1 criterion that was
reported more consistently than
others. These items were most
aligned with the basic definitions
originally proposed for each of
the RE-AIM dimensions.
Reach. The most commonly

reported reach criterion was the
percentage of individuals who
participated based on a valid de-
nominator (83.1%). A valid de-
nominator was calculated by enu-
merating all potential participants
in the target population not ex-
cluded by eligibility criteria for the
study or program. Information to
allow for assessment of the re-
presentativeness of those who
participated in a study was re-
ported less frequently (58.5%).
Use of qualitative methods was
reported least often, and none of
the 65 articles evaluated for reach
addressed all 4 criteria.
Effectiveness. Measurement of

the primary identified outcome
was the most frequently reported
effectiveness element (89.1%).
Measurement of the primary out-
come relative to a public health
goal and measurement of broader
outcomes or multiple outcomes
were less frequently reported.
Short-term attrition, important
because it permits comparing
characteristics of those who
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complete the intervention or
program to those who do not, was
reported in 40% of the articles.
There was 1 article23 of the 55 that

addressed all 6 of the effective-
ness criteria.
Adoption—setting level and staff

level. Similar to the results of reach

at the participant level, the per-
centage of settings and staff
approached that participated
based on a valid denominator

were the most highly reported
component of this dimension
(56.9% and 35.9%, respectively).
A valid denominator was

TABLE 1—Inclusion of RE-AIM Elements Across All Articles Included in Review by Dimension and Evaluation Criteria: 1999–2010

RE-AIM Dimension and Evaluation Criteria Reported Average Inclusion, %

Reach (n = 65) all 4 criteria reported 0.0

Exclusion criteria (% excluded or characteristics) 61.5

Percentage of individuals who participate, based on valid denominator 83.1

Characteristics of participants compared with nonparticipants; to local sample 58.5

Use of qualitative methods to understand recruitment 12.3

Effectiveness (n = 55) all 6 criteria reported 1.9

Measure of primary outcome 89.1

Measure of primary outcome relative to public health goal 76.4

Measure of broader outcomes or use of multiple criteria (e.g., measure of quality of life or potential negative outcome) 56.4

Measure of robustness across subgroups (e.g., moderation analyses) 48.2

Measure of short-term attrition (%) and differential rates by patient characteristics or treatment group 43.6

Use of qualitative methods/data to understand outcomes 7.3

Adoption—setting level (n = 58) all 4 criteria reported 0.0

Setting exclusions (% or reasons or both) 39.7

Percentage of settings approached that participate (valid denominator) 56.9

Characteristics of settings participating (both comparison and intervention) compared with either (1) nonparticipants or (2) some relevant resource data 37.9

Use of qualitative methods to understand setting level adoption 3.5

Adoption—staff level (n = 53) all 4 criteria reported 0.0

Staff exclusions (% or reasons or both) 11.3

Percent of staff offered that participate 35.9

Characteristics of staff participants vs nonparticipating staff or typical staff 17.0

Use of qualitative methods to understand staff participation/staff level adoption 9.4

Implementation (n = 64) all 6 criteria reported 1.6

Percent of perfect delivery or calls completed (e.g., fidelity) 76.6

Adaptations made to intervention during study (not fidelity) 14.1

Cost of intervention—time 14.1

Cost of intervention—money 23.4

Consistency of implementation across staff/time/settings/subgroups (not about differential outcomes, but process) 35.9

Use of qualitative methods to understand implementation 15.6

Maintenance—individual level (n = 46) all 6 criteria reported 2.2

Measure of primary outcome (with comparison with a public health goal) at ‡ 6 mo follow-up after final treatment contact 63.0

Measure of primary outcome ‡ 6 mo follow-up after final treatment contact 56.5

Measure of broader outcomes (e.g., measure of quality of life or potential negative outcome) or use of multiple criteria at follow-up 32.6

Robustness data—something about subgroup effects over the long-term 26.1

Measure of long-term attrition (%) and differential rates by patient characteristics or treatment condition 28.3

Use of qualitative methods data to understand long-term effects 4.4

Maintenance—setting level (n = 51) all 4 criteria reported 0.0

If program is still ongoing at ‡ 6 mo posttreatment follow-up 41.2

If and how program was adapted long-term (which elements retained after program completed) 7.8

Some measure/discussion of alignment to organization mission or sustainability of business model 15.7

Use of qualitative methods data to understand setting level institutionalization 5.9

Note. RE-AIM = Reach, Effectiveness, Adoption, Implementation, and Maintenance.
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calculated by enumerating all po-
tential settings (and staff within the
settings) not excluded by eligibility

criteria. Information necessary for
evaluation of representativeness
of the settings and the staff were

reported less frequently (37.9%
for setting and 17.0% for staff).
Data on adoption at the staff or

delivery level were reported less
often than at the setting level.
None of the articles addressed all
criteria for adoption.
Implementation. Fidelity or the

proportion of intervention com-
ponents that was implemented
according to established protocols
(e.g., duration and frequency of
contact, completion of all content
areas as specified in the evidence-
based protocol) was the most
commonly reported implementa-
tion element. Consistency of
implementation across staff, time,
or setting was reported in only half
of the articles, and very few
addressed implementation adap-
tations made. Again, only 1 arti-
cle24 of the 64 that reported
implementation data addressed all
6 components.
Maintenance—individual level.

Measurement of the primary
outcome 6 months or longer
after the last intervention contact
compared with a public health
goal was the most frequently
reported outcome (63.0%), fol-
lowed by reporting of long-term
outcomes (56.5%). Comparing
long-term outcomes to a public
health goal helped to understand
the impact on the health beyond
the study population. Measure-
ment of long-term attrition was
reported in approximately 30%
of the articles, and the least fre-
quently reported criterion was the
use of qualitative methods to un-
derstand long-term effects. Only
1 article25 reported all the criteria
for this dimension.
Maintenance—setting level.

Maintenance at the setting level
was reported less frequently than
at the individual level (Table 1).
Reporting on the continuation of
a program or intervention after
6 or more months following the
last intervention contact was the
most often reported element
(41.2%). The additional 3 criteria

Total number of 
citations

identi!ed in 
literature search: 

178

Number excluded 
due to no mention 

of RE-AIM:
40

Number of full-
text articles 

reviewed:
116

Citations excluded based on 
initial review:

22
Book chapter = 6 
Dissertation = 5 
Report = 4 
Commentary = 3 
e-pub out of date range = 2 
Conference proceeding = 1 
Language = 1 

Number excluded 
after review:

45
Commentary = 14 
Review article = 14 
Concept paper = 10 
Case study = 4 
Editorial = 3 

Number of 
abstracts

reviewed:
156

Total articles 
included in 

review:
71

Note. RE-AIM = Reach, Effectiveness, Adoption, Implementation, and Maintenance.

FIGURE 1—Article identification and selection process for RE-AIM publications included in systematic

review.
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were all reported less than 20% of
the time.

Qualitative methods were
rarely used to understand results
for any of the RE-AIM dimensions.
Qualitative methods are increas-
ingly being used in evaluation
work to provide detail and context
(such as understanding facilitators
and barriers to delivering the in-
tervention or program) to assist
interpretation of quantitative data.
Qualitative methods can range
from case studies to in-depth
interviews or observational field
notes.

As shown in Figure 2, the
number of publications by year
and RE-AIM summary scores (us-
ing both the original and present
criteria) were analyzed for trends
regarding quantity and quality
over time. No trend was observed
in the number of publications
that reported on all 5 RE-AIM
dimensions over time. There was

no increase over time in quality or
comprehensiveness of reporting
when the personalized RE-AIM
scores (adjusted for the number of
dimensions addressed) were ana-
lyzed for trends.

Lessons Learned

We identified common prob-
lems in applying the RE-AIM
framework highlighted in the
following; however, few articles
met all reporting criteria for any
of the dimensions. Table 2 pro-
vides a comprehensive list of
problems identified when
reporting on RE-AIM criteria,
along with recommendations
and examples for addressing
the most common reporting
challenges.

The most prevalent problems
identified were confusing the
definitions of reach and adoption,
and not reporting on or using a
valid denominator for reach or

adoption. Reach is the absolute
number, proportion, and repre-
sentativeness of individuals who
are willing to participate in a given
initiative, intervention, or pro-
gram. Adoption is the absolute
number, proportion, and repre-
sentativeness of settings and in-
tervention staff willing to initiate
a program or policy in their set-
ting. Sometimes identifying the
correct denominator can be chal-
lenging. The denominator answers
the question: how many people
are eligible to participate? To cal-
culate a valid denominator, first,
enumerate all potential partici-
pants in the target population.
Then, document reasons for and
the number of exclusions by the
investigators or program. The
remaining individuals are the de-
nominator. For example, the de-
nominator for an intervention in
a health care organization target-
ing individuals with a specific

health condition would be all
individuals served by the orga-
nization diagnosed with the con-
dition of interest. Calculating a
valid denominator for policy in-
terventions can be challenging.
The denominator is the number
of individuals who would ideally
be affected by the policy.

Reporting on participation rates
and comparing characteristics of
participants and nonparticipants
at both the individual and setting
levels are vital to understanding
the context of a study. There are
several ways of estimating reach.
It is often possible to use either
census data, data from national
representative surveys, such as
National Health and Nutrition
Evaluation Survey or the Centers
for Disease Control and Preven-
tion’s Behavioral Risk Factor Sur-
veillance System, or information
from public agencies or marketing
organizations to provide an esti-
mation of the number of eligible
persons or organizations in a given
geographic area. Two important
recommendations are (1) to report
the exclusion rate (and exclusion
criteria), and (2) state specifically
if the sample was drawn from
a “denominator” of some exhaus-
tive list versus approaching only
those individuals or settings
estimated to be the most inter-
ested, motivated, or best able
to participate.

DISCUSSION

We reviewed the empirical
published literature to report on
the extent to which and how the
RE-AIM framework was used.
We found an increasing number
of articles using the RE-AIM
framework, but few that reported
on all 5 dimensions or all criteria
within a RE-AIM dimension.
Reach was the most frequently
reported on RE-AIM dimension,
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FIGURE 2—Mean personalized RE-AIM scores (based on original and current criteria), number of

empirical RE-AIM publications included in review (n = 71), and number of publications reporting on all 5

RE-AIM dimensions, by year.
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but also the most incorrectly used
(Table 2). This was not surprising,
in that describing study partici-
pants to some degree is mandated
by journals. Within each RE-AIM
dimension, a small percentage of
articles addressed all reporting
criteria. Qualitative methods
were rarely used to understand
the results for any of the RE-AIM
components.

Comparing the results of this
review to that conducted by Glas-
gow et al. in 2004,31 who used
RE-AIM criteria to evaluate health
behavior intervention publications
in select health behavior change
journals from 1996 to 2000,
revealed noticeable increases in
the reporting on RE-AIM dimen-
sions. In the 2004 review, a mean
of 14% of the publications re-
ported on representativeness of
the participants compared with
58.5% in the present review.
Reporting on the representative-
ness of settings also increased
over time (2.0% compared with
37.9%) and maintenance at the
setting level (2.0% compared
with 41.2%).

We used a comprehensive list
of criteria (34 items) to evaluate
the articles included in this review.
Although some might argue for
an abbreviated list of criteria, we
felt all the criteria were important
and were interrelated for under-
standing context. With the pas-
sage and implementation of the
Patient Protection and Affordable
Care Act and greater emphasis
on comparative effectiveness re-
search, it was not only important
to know the percentage of partic-
ipation, but equally important to
know who participated and why
they participated to better inter-
pret outcomes. Increased report-
ing using the RE-AIM framework
would allow for results to be
interpreted not only in terms of
their immediate impact, but also
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concerning their potential for
generalization.3

A recent review of grant pro-
posals assessing the extent to
which the RE-AIM framework was
fully applied identified similar re-
sults in terms of problems with
understanding some the defini-
tions of the RE-AIM dimensions
and the application of the frame-
work.21 Because similar problems
related to reach and adoption
appeared consistent from the pro-
posal development and submis-
sion stage to reporting study find-
ings, it was apparent that more
education and instruction is
needed on how to apply some of
the dimensions of RE-AIM. Al-
though these 2 areas have room
for improvement, there were other
more recently promoted and
recommended criteria (such as in-
tervention cost and adaptations
made to the intervention) that
were reported increasingly more
often. The shift in emphasis of
cost and adaptation criteria might
reflect the more recent emphasis
on translational research. Cor-
rect application of adoption,
implementation, and setting-level
maintenance criteria is impor-
tant and relevant to selecting
evidence-based interventions with
potential for broad public health
impact.

Limitations of this report in-
cluded potential underestimation
of the number of articles eligible.
We limited our search to those
articles that specifically stated use
of RE-AIM. From our initial re-
view of the literature, we found
40 articles with our search scheme
that were excluded because they
did not explicitly mention RE-AIM.
Some portion of these articles
might have presented their find-
ings in a way that RE-AIM was
obvious but not stated. Another
limitation was that we evaluated
each article using the most current

RE-AIM criteria. This could have
negatively biased the summary
scores for the earlier articles pub-
lished on RE-AIM. We also only
included articles up to the end of
2010. As of this writing, there
were at least 56 articles published
since then. Strengths included
high agreement between re-
viewers, comprehensive search
criteria, clear enumeration of cri-
teria, and recommendations for
reporting.

In summary, RE-AIM was used
initially by a small group of in-
vestigators primarily to evaluate
health behavior research. Today,
it is used in the planning stages,
to assess progress, report results,
and review the literature in di-
verse health areas. The point of
this review was not to criticize
uses of the framework to date,
but to show its evolution and
provide guidance and resources
for its use (Tables 1 and 2; see
also http://www.re-aim.org and
http://centertrt.org/?p=training_
webtrainings).

We do not propose that all
RE-AIM dimensions must be used
in all studies, but recommend that
investigators be clear on what
elements of the framework are
used and why these were selected
or not. Reviewers and colleagues
have raised the issue of how many
RE-AIM dimensions should be
addressed in a study.21,32 Our
position is that, in general, the
more comprehensively a study
could report on RE-AIM issues,
both within and across the 5 di-
mensions, the better. Reporting
across dimensions provides far
greater value because results at
1 level (e.g., increasing reach) could
have unintended consequences at
other levels or on other issues
within the same dimension (e.g.,
decreased effectiveness or imple-
mentation). The various dimen-
sions are individually important,

but interdependent, and produc-
ing results at all levels is necessary
to produce public health impact.
Having said this, it is not always
possible (it is always desirable)
to address all dimensions. For
example, in 1-year grant fund-
ing, it does not make sense to
“require” reporting on long-term
maintenance.

We hope that the explicit
statement of criteria for RE-AIM
dimensions, along with the les-
sons learned, discussion, and
examples provided will help fu-
ture researchers who wish to
apply the framework. RE-AIM
is a planning and evaluation
model that can help address the
complex and challenging health
care issues we face today. As
the health environment con-
tinues to change, questions such
as “which complex intervention
for what type of complex pa-
tients, delivered by what type
of staff will be most cost effec-
tive, under which conditions
and for what outcomes” will
need to be answered. RE-AIM
provides a structured manner
to assist in answering these
questions. j
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