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INTRODUCTION

Although several investigations have shown that physical
activity reduces the risk of chronic disease and premature
death and improves quality of life, many youth and adults are
not meeting public health standards. Leaders in healthcare,
worksites, schools, government, not-for-profit and other
community settings are now investing time, effort, and mon-
etary support to promote physical activity. However, the
effectiveness and sustainability of these promotion efforts
remain questionable.

There is a large, emerging body of research evidence on
“what works” to improve physical activity. Recently, the
Task Force on Community Preventive Services conducted a
systematic review of physical activity interventions to pro-
vide information for decision-makers in translating evidence-
based physical activity interventions into public health prac-
tice (11). Within health care, this challenge is labeled
evidence-based medicine and evidence-based behavioral

medicine. Both evidence-based medicine and evidence-based
behavioral medicine seek to improve the quality of practice
through providing systematic information on proven inter-
vention strategies.

As physical activity promotion practice moves into evi-
dence-based behavioral medicine, lessons can be learned
from other evidence-based efforts. A recent report by the
Institute of Medicine titled “Crossing the Quality Chasm”
noted the lack of translation of evidence-based medical and
disease management intervention protocols into practice (2).
Tunis et al. (15) recently called for more “practical clinical
trials” that address generalization issues important for clinical
and policy decisions. Similar problems have been docu-
mented in the delivery of prevention interventions to adults
(12) and to youth through schools. Ennett et al. (4) com-
pared current school practice against evidence-based stan-
dards for substance abuse intervention content and delivery
methods. In a national sample of 1795 public and private
middle schools, results indicated that only 14% of substance-
abuse prevention providers used effective content and deliv-
ery methods. If researchers and practitioners do not change
substantially the way we approach EEBM, then the physical
activity promotion field is likely to repeat the same mistakes
of these other fields.

We hypothesize and document below that, at both the
individual and setting levels, variables that likely moderate
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the uptake, impact, and sustainability of interventions are
seldom studied or reported in the physical activity literature.
Consequently, we know little about the representativeness or
robustness of the results from current physical activity pro-
motion studies. Without this knowledge, the body of evi-
dence that demonstrates the efficacy of physical activity
interventions when delivered in controlled conditions may
not generalize or be sustainable under the conditions in
which these interventions must be implemented in practice.
These real-world conditions include many factors that can
interact with or moderate the reach, adoption, delivery,
impact, or sustainability of an intervention.

In this paper, we describe the Reach, Efficacy/Effectiveness
(depending on the research goal), Adoption, Implementa-
tion, and Maintenance (RE-AIM) framework as a tool to
address and report internal and external validity information
and estimate public health impact in the physical activity
area (See Table 1); we summarize the data from four studies
that support our hypothesis above; then we focus on two
elements of RE-AIM (i.e., Reach, Adoption) to illustrate the
problem and to provide examples. To help bridge the gap
between research and practice, the paper concludes with
recommendations for future physical activity intervention
research.

THE REACH, EFFICACY/EFFECTIVENESS , ADOPTION,
IMPLEMENTATION, AND MAINTENANCE
FRAMEWORK

To enhance the potential for translating research to prac-
tice, one way to balance both internal and external validity
in the planning, design, and evaluation of health behavior
promotion interventions is to use the RE-AIM framework
(8–10). Each element of the RE-AIM framework provides
valuable information that may facilitate the translation of
research to practice (see Table 1).

Individual participant level indicators within RE-AIM in-
clude reach and efficacy, whereas setting level (e.g., schools,
workplaces, medical offices) indicators include adoption and
implementation. Maintenance is assessed at both an individ-
ual and setting level of impact. Each element of impact

provides valuable information that may moderate interven-
tion effectiveness (see Table 1).

Reach is defined as the percent of potentially eligible in-
dividuals in the target population who participate in the
intervention study, and how representative they are of the
population from which they are drawn. Reach is calculated
by determining the percent of participants in comparison
with a target population, those exposed to recruitment, those
responding to recruitment, and those eligible. (See www.re-
aim.org for a description of the calculation). The reach
concept can help in setting realistic recruiting goals, tracking
recruitment efforts, and increasing the external validity of
program evaluation and research reports.

Efficacy/Effectiveness is the positive impact of the interven-
tion and its possible unintended consequences on quality of
life and related factors. Efficacy and effectiveness often are
expressed as the effect size of an intervention on primary
outcomes (e.g., physical activity or fitness levels) in compar-
ison with a control condition. Adoption is the percent of
potentially eligible settings and staff participating in a study
and how representative they are of targeted settings and staff.
Thus, adoption is parallel to Reach, but at the setting level.
Adoption of an intervention is characterized by the (a)
absolute number of settings, (b) setting participation rate,
and (c) representativeness of the sample of settings and
intervention agents (see www.re-aim.org for calculation for-
mulas and detailed description).

Implementation refers to the quantity and quality of delivery
of the intervention’s various components. Implementation
information commonly is included in intervention process
evaluations and often is referred to as treatment fidelity.

The Maintenance dimension includes individual and set-
ting level indices. At the individual level, Maintenance is
defined as the longer-term efficacy and effectiveness of an
intervention. Outcomes at 6 or more months after interven-
tion contact reflect longer-term individual maintenance.
The setting level definition of Maintenance refers to the
institutionalization or sustainability of a program and is as-
sessed by the percent of settings that continue the interven-
tion program, in part or in whole, beyond the study duration
or initial funding period.

TABLE 1
Definition of RE-AIM dimensions

Dimension Definition

Reach (individual level) The absolute number, proportion, and representativeness of individuals who participate in a
given initiative compared with those who decline (or to the general population in that area).

Efficacy/effectiveness (Individual level) The impact of an intervention on physical activity and other health outcomes, including
potential negative effects, quality of life, and economic outcomes.

Adoption (setting level) The absolute number, proportion, and representativeness of settings and intervention providers
who are willing to initiate a physical activity promotion program.

Implementation (setting level) Implementation refers to the intervention provider’s fidelity to the various elements of an
intervention’s protocol, including consistency of delivery as intended and the time and cost of
the intervention.

Maintenance setting The extent to which a physical activity promotion program or policy becomes institutionalized
or part of routine organizational practices and policies.

Individual The long-term effects of a physical activity promotion program on behavior after 6 or more
months after the most recent intervention contact.
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CURRENT STATE OF THE LITERATURE

We conducted four reviews of the literature using the
RE-AIM framework to critique controlled studies published
from 1996 through 2000 in leading public health journals
(8). In these reviews, we discussed the status of outcome
studies conducted in worksite (1), health care (7), schools
(5), and community (3) settings testing interventions promot-
ing physical activity, nutrition, or tobacco cessation in compar-
ison with some type of control or comparison condition.

In these reviews, across 119 studies summarized in Table 2
(23 targeting physical activity), we consistently concluded
that health behavior intervention studies seldom have re-
ported on external validity or generalizability information
related to individual level impact (reach and representative-
ness) or setting level impact (adoption). In contrast, there is
general consistency in the reporting of individual level im-
pacts relating to internal validity (i.e., efficacy and attrition
are regularly reported across behavioral physical activity,
dietary, and tobacco intervention studies, whereas represen-
tativeness of the study sample and the intervention setting
and delivery staff are reported rarely).

Of most concern is that some data suggest that physical
activity studies may report even less often on these issues
related to translation than studies in other health behavior
areas (5). For example, only 14% of school-based physical
activity intervention studies reported on any issue related to
adoption of the physical activity program by targeted schools.
This is in contrast to 40% of school-based smoking preven-
tion studies that reported on adoption issues.

THE PROBLEM
The lack of reported data on these issues raises questions

about the generalizability and feasibility of the studied inter-
ventions in typical work-site, health-care, school, and com-
munity settings. To illustrate how RE-AIM type data can be
collected in the course of most studies, below we provide a

hypothetical example of the problem and then discuss ex-
emplary studies that have provided a report of two RE-AIM
dimensions central to the generalizability of research results,
Reach and Adoption.

The following hypothetical illustration describing how re-
searchers often apply portions of the RE-AIM framework
(Reach, Effectiveness, Adoption, Implementation, Mainte-
nance) demonstrates challenges inherent in translating typ-
ical efficacy-based programs into practice (Table 3; Fig. 1).
Take, as an example of the RE-AIM perspective, physical
activity intervention research undertaken through primary
care offices. If all of the primary care offices in the United
States offered the program, it potentially could Impact 100%
of the population (assuming, unrealistically, that everyone
had access to health care). Let us assume that the interven-
tion was moderately Effective in that 40% of participants
achieved clinically significant improvements. Therefore, if
the program were offered in 100% of primary care offices,
approximately 40% of the population could benefit from the
program. Next, assume that an unrealistically large 40% of all
the health care settings in the United States Adopted this
innovation. Because 40% of the patients who attend these
offices will benefit (Effectiveness), now only 16% of the
potential target population will be impacted (Fig. 1). How-
ever, clinicians do not universally adopt the program. As-
sume generously that 40% of all possible clinicians within
these settings attempted the innovation (adoption by staff).
Now, only 6.4% of the population potentially will be im-
pacted (Fig. 1). Further, assume that a very encouraging 40%
of all patients of these clinicians (Reach) took part in the
relatively intensive program—down to 2.6% of the target
population. Because of many competing demands, the aver-
age clinician is able to Implement only 40% of the rather
complex program components, which proportionally reduces
the effectiveness of the intervention—at this point, 1% of
the population is impacted. Finally, assume that an encour-
aging 40% of the patients making successful initial changes
are able to Maintain these improvements over time. The end
result is that less than half of one percent of the target
population will actually benefit in a meaningful way from this
“evidence-based” intervention (Table 3; Fig. 1).

The point of this exercise is not to induce pessimism about
translation, but rather (a) to illustrate the need to attend to
all RE-AIM dimensions when selecting interventions for
translation, not just to effectiveness of change or effect size,
and (b) to demonstrate that if improvements were made
along two or more of these other dimensions, the resultant
public health benefits could be increased dramatically. As
illustrated above and documented elsewhere (1,3,5,7,8), the
vast majority of physical activity research has focused on
efficacy, largely ignoring other RE-AIM dimensions.

Reach Example: Individual Level Participation
Physical activity intervention trial studies regularly report

sample size and participation rate. For example, the Fitness
Arthritis Seniors Trial (6) was designed to examine the
impact of physical activity programs on disability in older
adults with knee osteoarthritis. The trial involved three
different treatment arms of aerobic training, resistance train-
ing, or health education for 18 months. This study reported

TABLE 2
Percent of studies reporting on RE-AIM dimensions overall and by

setting of research (8)

RE-AIM Dimension/Measure Overall Average

Individual level
Reach

Participation rate 76%
Representativeness 14%

Effectiveness
Behavioral outcome measure 92%
Quality of life or negative

outcomes
7%

Maintenance
�6-month follow-up 36%

Setting level
Adoption

Participation rate–site level 16%
Representativeness of settings 2%

Implementation
Treatment delivery2 46%
Time or cost 31%

Maintenance
Setting continuation 2%
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that a total of 841 people, of 4575 contacted directly via
telephone, met the eligibility criteria for participation in the
intervention. Of this total, 402 declined to participate. This
left a total sample size of 439 participants and a 52% study
participation rate.

In contrast to the regular reporting of sample size and study
participation rate, physical activity intervention trials rarely
report the degree to which study samples are representative of
the target population with respect to basic demographic infor-
mation. This is most likely because of the difficulty, which has
recently increased with the enactment of the Health Insurance
Portability and Accountability Act, of obtaining information on
eligible individuals who decline to participate in studies. Often
times, such information is simply not available, and when it is
available, there are ethical issues to consider (e.g., gaining
consent for using the information). Nonetheless, the informa-
tion is important to determine, or estimate at the very least,
because those who choose to participate may be very different in
socioeconomic status, age, race or ethnicity, and gender from
those who do not. If not feasible in a given study to collect data
on actual nonparticipants, it may be possible to use representa-
tive health surveys or Behavior Risk Factor Surveillance Survey
data to compare the participants with comparable citizens in
that geographic locale. If differences do exist, a given interven-
tion may have a differential impact based on these variables that
cannot be determined because of the lack of representativeness
of the sample. If differences do not exist, then a stronger case for
the generalizability of the intervention into real-world settings
may be made.

Morey et al. (13) provided a good example of determining
the representativeness of study participants. Their physical
activity intervention was developed to target older adults
who were at risk of losing functional independence. To
examine representativeness, the 134 participants who agreed
to randomization were compared with 100 participants who
either declined participation after an introductory telephone

interview (those exposed to recruitment; n � 76) or dropped
out during subsequent screening (n � 24). This comparison
revealed that the intervention participants were significantly
younger than those who declined. No other differences were
identified among the variables that were measured. As such,
the authors concluded that, with the exception of age, the
study had good generalizability to the greater target popula-
tion. Note that it is likely that studies that target populations
with a large public health impact and with fewer exclusionary
criteria will have more difficulty reaching those less moti-
vated and most in need and have poorer rates of reaching a
representative sample. Representativeness is important to
evaluate because many critics of health promotion and phys-
ical activity programs have characterized most programs as
reaching those who need it the least.

Adoption Example: Setting Level Participation
The inclusion of adoption in the RE-AIM framework was

influenced by the rationale that evaluating the impact of
interventions solely at the individual level (i.e., Reach and
Efficacy) is not sufficient. Adoption can be described as the
proportion and representativeness of intervention delivery
channels (i.e., settings or personnel) that participate in a
study. Because different settings (e.g., worksites, medical
offices, schools, communities, governing agencies) and inter-
vention staff (e.g., teachers, physicians, health educators)
can vary on the amount of resources, level of expertise, time
available, competing demands, and commitment to interven-
tion programs, understanding the adoption of interventions into
various settings or by different types of staff is critical to the
impact of an intervention. However, with the exception of the
absolute number of settings involved, researchers seldom report
on issues of setting-based adoption of the intervention. For
example, most school-based health behavior intervention stud-
ies do not report the participation rate of the schools involved
in the study (i.e., the number of schools that chose to enroll in

Figure 1. Public health impact of hypo-
thetical evidence-based intervention after
taking into account Reach, Efficacy/Effective-
ness, Adoption, Implementation, and Main-
tenance (RE-AIM) dimensions. f, Population-
Impact; , Population.
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the study divided by the number approached for participation),
and fewer still report any comparisons between schools that
participate and those that do not.

A notable exception was the Sports, Play & Active Rec-
reation for Kids (SPARK) trial that targeted elementary
students (14). In this study, the principals of 16 elementary
schools were approached for participation in the trial. Twelve
of the 16 schools were willing to participate; however, be-
cause economic restraints, only 7 of the 12 were selected for
study participation. Although there were no tests of repre-
sentativeness of school resources, location, staff-to-student
ratio, or other school-level variables, the researchers did
document that the seven smallest schools were selected for
participation. Based on this information, one could conclude
that the effects of the intervention could generalize to other
small schools with similar resources, but not to larger schools.

THE FUTURE

The middle column of Table 4 summarizes the type of
evidence-based research on which guidelines and clinical
recommendations are typically based, be they for physical
activity promotion (11) or other preventive services. This
table uses the RE-AIM framework to describe characteristics
of such efficacy studies —usually randomized controlled trials—
that most of us have been trained to conduct that maximize
internal validity and rule out alternative explanations of inter-
vention effects (9). The right-hand column illustrates a different
type of study that is seldom conducted, but that would provide
significantly more information for translation into practice and

that would answer many more questions that clinicians and
decision makers have about programs—a more “practical clin-
ical trial,” as leaders of the Centers for Medicare & Medicaid
Services and the Agency for Health-care Research and Quality
have recently called for (15).

The efficacy-type study usually has a very limited
Reach—it relies on motivated volunteers to self-select and
excludes patients having other medical conditions or com-
plex cases (in many clinical trials, the exclusion rate can be
as high as 95% to maximize internal validity). In contrast, a
study that applies greater portions of the RE-AIM framework
would explicitly keep exclusion criteria to a minimum and
attempt to recruit as wide a range of participants as possible
(10). Effectiveness (or more technically correct, efficacy)
studies have strong internal validity—the intervention is
usually implemented by expert research staff under controlled
conditions. Such interventions often very are intensive and
time consuming because a number of studies indicate that
intensity is related to stronger effect sizes. In contrast, the
translation study is likely to produce somewhat weaker effects
because a variety of setting and implementation factors may
influence the intervention, which is likely to be less inten-
sive, and the patients are less selected and likely less moti-
vated. Another important lesson related to efficacy or effec-
tiveness to be learned from evidence-based behavioral
medicine is also to assess potential unintended or negative
consequences of a program (e.g., injuries, or decreased qual-
ity of life). As illustrated in numerous reports of usual prac-
tices (12), Adoption of most efficacy-based interventions is
very low. There are numerous reasons for this (9), but the
translation-type research programs that require fewer re-

TABLE 3
Stages of translating an efficacious program into real-world settings—example

Issue RE-AIM Dimension Results—Multiplier Population-wide Impact

Exciting evidence-based program 100%
Potential program results Effectiveness (on main outcome) 0.4 40%
Clinic participation rate Adoption 0.4 16%
Clinician participation rate (within clinics) Adoption (part 2) 0.4 6.4%
Patient participation rate Reach 0.4 2.6%
Intervention delivery fidelity Implementation 0.4 1%
Longer-Term effects Maintenance (individual level) 0.4 0.4%

TABLE 4
Distinctive characteristics of efficacy and ’translation’ intervention studies, using RE-AIM dimensions

RE-AIM
Dimensions/Issue Efficacy Study Translation Study

Reach Low: homogeneous, highly motivated sample;
excludes those with complications, other
comorbid problems

High: broad, heterogeneous, representative sample; often
using a defined population

Efficacy or effectiveness Intensive, specialized interventions that attempt to
maximize effect size; very standardized; randomized
designs

Brief, feasible interventions, not requiring great expertise;
adaptable to setting; randomized, time series, or
quasiexperimental designs

Adoption Usually one setting to reduce variability; for settings
with many resources and expert staff

Appeals to and works in multiple settings; adaptability to fit
setting; tested in variety of settings

Implementation High: by research staff closely following specific
protocol

Lower: by variety of different staff with competing demands,
using adapted protocol

Maintenance and cost Often not an issue or concern; focus on individual
level; both relapse rates and costs often are high

Major issues; focus on institutionalizing program; setting level
maintenance equally important as individual
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sources, demand less staff expertise, take less time, and allow
greater flexibility and adaptation should produce significantly
higher adoption rates and be more generally applicable. Re-
cently, Tunis et al. (15) proposed that there should be a
consistent effort to conduct clinical trials to meet the needs
of decision makers. They defined practical clinical trials as
studies for which the hypothesis and design are developed
specifically to meet the needs of decision makers. It is likely
that individuals making decisions regarding the adoption of
evidence-based physical activity promotion programs will not
have the option to choose interventions that are very intense
and delivered by highly trained personnel in controlled
settings.

Finally, Maintenance effects are more speculative; often
substantial relapse is observed in efficacy type studies when
the intensive intervention ends and external supports are
withdrawn. To the extent that translation-type studies truly
incorporate their interventions into usual care (e.g., through
family practice visits), one may expect better maintenance.

The discussion above is admittedly somewhat of a “straw
program” debate because most programs fall somewhere be-
tween the two examples in Table 4 (see Fig. 2). It is intended,
however, to focus attention on five of the key issues that need
much greater attention if we are serious about moving the fruits
of our research into real-world settings. It is not our intent to
criticize efficacy-type studies or to say that they have no place,
but rather to point out that the literature is predominantly of
this type of study (1,3,5,7,8,11) and that reporting ONLY this

type of study may itself be a barrier to translation (9). Many
have argued that there should be a progression of research from
basic laboratory research on mechanisms to efficacy studies to
effectiveness and finally to dissemination research (for a review,
see (9)). Although such translation stage models are no longer
used by National Institutes of Health institutes, they were pop-
ularized especially by the National Cancer Institute in earlier
years. From a RE-AIM perspective, there IS value in basic and
in tightly controlled (and less generalizable) efficacy studies.
However, if the goal is to produce an intervention that is
practical (15) and feasible to apply in a broad cross-section of
settings and by a variety of staff, such factors need to be con-
sidered when planning an intervention and study design—in
efficacy as well as effectiveness studies. Otherwise the “gap”
between efficacy research and effectiveness studies—and the
changes that need to be made from the original efficacy inter-
vention—become so daunting that this “efficacy to effective-
ness transition” is never made (9).

CONCLUSIONS

We conclude that variables at the individual and setting
level, likely to moderate the impact of interventions, are
seldom studied or reported. Our reviews of the literature have
supported this thesis. Would there be an increase in the
translation of research to practice if researchers conducted
more studies of “practical interventions” in representative

Figure 2. Designing randomized controlled trial studies to improve the translation of research into health promotion practice.
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settings and reported both internal and external validity
information? RE-AIM provides a framework to address this
issue and should be taken into account by editors, reviewers,
researchers, and practitioners (1, 3, 5, 7, 8).
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