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Abstract

Background—Although physical activity (PA) interventions have been effective for improving 

health outcomes in breast cancer survivors, little is known relative to their potential for translation 

into practice.

Purpose—This review was designed to provide a quantitative estimate of the reporting of both 
internal and external validity in recent studies of PA in breast cancer survivors (BCS).

Methods—The Reach, Efficacy/Effectiveness, Adoption, Implementation, and Maintenance (RE-

AIM) framework was utilized to assess the reporting of internal and external validity in 25 

randomized controlled trials (RCTs) of PA and BCS published between 1998 and 2008. Each trial 

was evaluated relative to the degree it met criteria for each of the above dimensions.

Results—The majority of studies in this review reported dimensions reflecting internal validity. 

The overall level of detail relative to external validity of PA interventions was rarely reported, 

limiting the generalizability of study findings.

Conclusions—As with many RCTs of health behavior change, detail relative to contextual 

elements of published PA interventions in BCS is limited. It is recommended that future physical 

activity interventions in BCS be designed to facilitate scalable and sustainable interventions for 

improving health outcomes in this population.
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Introduction

There are more than 2.4 million breast cancer survivors in the US accounting for 22% of all 

cancer survivors [1]. The 5-year survival rate of 88.6% [1], coupled with a one in eight 

lifetime chance of diagnosis [1], portends a continued increase in the number of breast 

cancer survivors. The combined high incidence and prevalence rates have created a relatively 

large population with distinct public health needs [2]. Many of these special needs stem 

from the adverse side effects associated with common treatment options including surgery, 

chemotherapy, radiation therapy, hormone therapy, and biologic therapy. These side effects 

vary in severity and may persist, or even increase, several years postdiagnosis [3]. In 

addition, breast cancer survivors are at an increased risk of cancer recurrence, comorbidities, 

and premature death [4, 5].

It has been well established that the side effects associated with breast cancer are not entirely 

unmanageable [6–8]. Behavioral and lifestyle programs continue to be developed to address 

issues relative to increased survivor-ship and prolonged treatment side effects. These 

approaches seek to maximize disease-free survivorship and quality of life (QOL) while, at 

the same time, minimize the risk of recurrence and comorbidities in breast cancer survivors. 

Physical activity has been one lifestyle factor identified to have excellent potential for 

ameliorating the aversive side effects of treatment and positively influencing disease-related 

outcomes [5–7, 9]. The existing evidence, however, has focused almost exclusively on the 

efficacy of physical activity with little attention as to how these physical activity 

interventions might be translated into practice.

To date, physical activity interventions intended for breast cancer survivors have been tested 

using methodologies designed to ensure high internal validity, while issues related to 

external validity have received less attention [10]. Consequently, although physical activity 

interventions appear to be beneficial following a breast cancer diagnosis, the extent to which 

successful interventions can be effectively disseminated to create sustainable physical 

activity programs for this population is unclear. One approach to determining the external 

validity of physical activity interventions in breast cancer survivors is to utilize the Reach, 

Efficacy/Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework 

[11]. This framework has been successfully applied to a number of health behaviors and 

evaluates the dimensions of reach, efficacy/effectiveness, adoption, implementation, and 

maintenance to determine the public health impact of an intervention [12–15]. Briefly, reach 
is characterized by the absolute number, proportion, and representativeness of individuals 

willing to participate in a given program. Efficacy or effectiveness (depending on study 

design) assesses the impact of an intervention on important outcomes, including potential 

negative effects, and cost. Adoption reflects the absolute number, proportion, and 

representativeness of settings and intervention agents who are willing to initiate the program 

in question. Implementation is concerned with the extent to which the intervention agents 
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and participants have adhered to the intervention protocol, whether the intervention was 

delivered or completed appropriately, and the cost and time taken to deliver the intervention. 

Maintenance is determined by assessing the extent to which a program or policy has been 

institutionalized or become part of organizational practices and policies. Maintenance can 

also be operationalized as the degree to which initial changes in participant behavior are 

sustained 6 months post-intervention. Reach, efficacy/effectiveness, and behavioral 

maintenance are generally considered to be measures of individual-level impact whereas 

adoption, implementation, and organizational maintenance are considered to be indices of 

the setting-level impact of an intervention [16].

Given the number of existing physical activity trials in breast cancer survivors and the 

existing narrative and meta-analytic reviews supporting the efficacy of physical activity to 

improve psychological and physical health outcomes, we adopted the RE-AIM framework to 

achieve two objectives: (1) to provide a quantitative estimate of the extent to which recent 

studies have addressed issues related to both internal and external validity and (2) to offer 

suggestions on methods to improve the design and reporting of future interventions to 

enhance their dissemination potential.

Methods

Selection of Studies for Review

Studies selected for inclusion in this review were identified through literature searches 

conducted in 2008 using the PubMed, GoogleScholar, and Scirus search engines and a 

combination of the following terms: breast cancer survivors, breast cancer patients, physical 

activity, exercise, physical functioning, fatigue, weight management, randomized controlled 

trial, and fitness. Studies which met the following criteria were included in the review: (1) 

designed as a controlled physical activity trial for breast cancer survivors with participants 

randomized to a physical activity or control condition; (2) targeted primary intervention 

outcomes other than physical activity behavior change; (3) published the results of the 

primary outcomes; and (4) were published or in press in English between 1998 and 2008. If 

studies met all inclusion criteria, they were included in the review.

RE-AIM Criteria

In order to effectively evaluate the extent to which studies included each of the RE-AIM 

components, we assessed multiple components of each. Thus, for reach, we identified four 

indicators: (1) methods used to identify the target population; (2) identification of inclusion 

and exclusion criteria; (3) whether the sample size and participation rate (number 

participating/number eligible) were reported or could be calculated from the information 

provided; and (4) whether the characteristics of both participants and non-participants were 

reported. Efficacy/effectiveness was assessed relative to whether studies reported: (1) 

measures and results for at least one follow-up period (i.e., post-intervention); (2) the use of 

intention-to-treat analyses; (3) a quality of life outcome; and (4) the degree of participant 

attrition from the trial.
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Adoption criteria included: (1) description of the intervention location; (2) description of the 

staff who delivered intervention; (3) method to identify target delivery agent; (4) level of 

expertise of the delivering agent; (5) inclusion/exclusion criteria for settings; (6) adoption 

rate; and (7) the characteristics of adoption/nonadoption. The implementation aspect can be 

assessed at both the individual and setting levels and was evaluated relative to studies 

reporting: (1) the intervention type and intensity level of the activity; (2) the extent to which 

the protocol was delivered as intended; and (3) measures of the cost of intervention 

implementation. Finally, assessment of the maintenance dimension was based upon whether 

studies included: (1) an assessment of individual behavior at least 6 months following 

completion of the intervention; (2) the current status of the program; and (3) measures of the 

cost of maintaining the intervention.

The coding procedures used in this study were consistent with previous RE-AIM reviews. 

Additional details on adoption at the “delivery agent” level, as well as cost indicators, were 

also included. These areas were not explicitly reviewed in previous manuscripts but are 

consistent with the definitions and recommendations for reporting based on the RE-AIM 

framework (see Glasgow et al. [10]). Equal weight was given to each of the components 

within a particular RE-AIM indicator.

Coding Protocol and Scoring

All included studies were coded along each of the RE-AIM dimensions in a two-step 

process. First, two of the coauthors (SW, EM) independently coded each of the articles 

utilizing a tabular checklist based on the operational definitions of RE-AIM dimensions (see 

www.re-aim.org). The checklist required the coder to indicate “Yes” if the information was 

reported and “No” if it was not. In order to be classified as having met a specific criterion, 

all conditions had to be satisfied. For example, a study was given a “No” for sample size and 

participation rate if only the sample size was reported and vice versa. Data reflecting sample 

size, participation and adherence rates, and attrition were also assessed. Initial coding 

resulted in high concordance with >90% agreement on each of the dimensions. This 

evaluation was then validated independently by the other two coauthors (PE, KC). The only 

disagreement on the initial evaluation was based on a different operational definition of the 

denominator to be used for the calculation of participation rate. Specifically, in one case, one 

reviewer used the total number of patients within the target population as the denominator 

while another reviewer used the total number of patients that were invited to participate as 

the denominator. The latter denominator was the agreed upon operational definition used for 

all calculations of participation rate and further deliberations resulted in the resolution of any 

discrepancies resulting in 100% agreement.

After full agreement of all authors, studies were scored based on the percentage of the 

criteria for each dimension reported in the article. For example, if a study reported on four of 

the five elements of reach, it was given a score of 80% (4/5×100). The mean reach score 

across all studies was then calculated to provide the overall availability of reach data for all 

physical activity interventions. A similar procedure was implemented for the other RE-AIM 

dimensions.
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Results

Intervention Characteristics

Twenty-five studies met the inclusion criteria for review. Characteristics of these studies are 

provided in Table 1. All studies were randomized controlled exercise trials with a standard 

care control condition. The median number of participants across all 25 studies was 41. 

Trials were conducted either during or postadjuvant therapies with the majority (60%) being 

conducted on women who had completed all adjuvant breast cancer therapies with the 

exception of hormone therapy. Intervention duration ranged from 6 to 24 weeks. Over two 

thirds of the studies (68%) included at least some supervised physical activity component, 

and the remaining studies consisted of home-based programs. The primary physical activity 

modality in most interventions was aerobic activity (60%) or a combination of aerobic and 

strength training (28%). Two studies included an isolated resistance training arm and three 

additional studies included a yoga/tai chi arm. Most studies (72%) reported some measure of 

aerobic fitness with just under half of the studies (44%) utilizing a submaximal exercise test.

Assessing RE-AIM Characteristics

Table 2 and Fig. 1 provide a summary of the overall percentage of studies reporting on RE-

AIM dimensions. In general, information relative to generalizability and dissemination were 

not reported. Additionally, as most of the studies were single-site interventions, data relative 

to setting-level indices (i.e., adoption, implementation, and maintenance) were scarce.

Reach—All studies (100%) reported inclusion criteria, and the majority (96%) reported 

exclusion criteria for study participation. A majority of the studies (92%) reported the 

methods utilized to identify and recruit participants. The sample size and participation rate 

were reported in just over half (52%) of the studies with 53.8% of those studies indicating 

that less than half of eligible individuals participated in the trials. No studies reported on any 

aspect of the representativeness of the recruited samples compared to non-participants or the 

general target population. All of these factors were combined to achieve a mean reach score 

across studies of 68%.

Efficacy/Effectiveness—This was the most consistently reported RE-AIM element 

across all studies (75%). All studies reported at least one follow-up of the primary study 

outcomes, typically immediately post-intervention. Just over half of the studies (52%) 

reported using intent-to-treat methods to analyze study data. The remaining studies either 

did not specify analytical methods or conducted complete case analyses. Quality of life 

measures were utilized in about half of the studies (52%). Most studies (96%) reported trial 

attrition rates (M=14.2%).

The most frequently reported outcome categories in the 25 studies reviewed were 

cardiovascular fitness, muscular strength, body composition, overall QOL, fatigue, physical 

functioning, other psychosocial variables, biological markers, and lymphedema-related 

measures. The most common psychosocial variables reported were depression, mood, self-

esteem, and anxiety. Biological markers assessed included: insulin, insulin resistance, 

glucose, and insulin-like growth factor axis measures. Lymphedema-related outcomes 
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included measurement of arm circumference, shoulder range of motion, and water 

displacement. For those studies involving more than one intervention arm [17, 18], each 

group was analyzed separately in comparison to the usual care group. Aerobic fitness was 

measured in 18 of the intervention arms with 72.2% of those studies reporting a statistically 

significant improvement due to the intervention. Strength was assessed and analyzed in six 

intervention arms with 66.7% reporting a significant positive intervention effect. Body 

composition effects were adequately documented in ten intervention arms with 44.4% 

reporting a significant improvement due to the physical activity intervention. Valid QOL 

measures were utilized and reported in 14 study arms. Interestingly, the SF-36 [19], an 

accepted measure of health-related QOL, was used as either a QOL measure or a measure of 

physical function. In the case of QOL, three studies [20–22] used the SF-36. Of the 14 study 

arms, 12 reported an overall QOL of life score and 66.7% exhibited improvements as a 

function of physical activity participation.

Measures of physical functioning, by self-report or functional performance tests, were 

utilized and analyzed in six of the intervention arms with 66.7% of these studies showing 

significant improvements. Two of these studies [23, 24] used the physical function subscale 

of the SF-36 as their outcome measure. Of the 11 studies reporting intervention effects on 

fatigue, 54.5% had significant reductions in fatigue symptoms. Sixteen studies examined 

physical activity effects on psychosocial function with significant improvements in at least 

one aspect of psychosocial function being reported in 62.5% of these studies. Intervention 

effects on biological markers were reported in two studies with significant reductions 

demonstrated on at least one marker in both (100%) of the studies. Lymphedema-related 

outcomes were assessed in seven intervention arms. No studies reported increases in 

lymphedema during exercise training and two (28.6%) reported a positive effect of exercise 

on shoulder mobility measures. Those studies that did not find significant effects for the 

primary and secondary outcomes exhibited a trend towards a positive effect for the 

intervention groups. Finally, details relative to the occurrence of any adverse events across 

the trial period were reported in eight (32%) of the 25 studies.

Adoption—The mean level of reporting for the adoption elements (Table 2) across all 

studies was 17.1%. The most commonly reported adoption element was the description of 

intervention staff (60%) and intervention location (48%). The level of expertise of the 

delivery agents was reported in only 12% of the studies reviewed and no studies reported 

methods to identify the target delivery agent, delivery agent inclusion/exclusion criteria, 

adoption rate, or representativeness of study settings to the broader population of clinical 

settings that would ultimately deliver such an intervention. As all the studies reviewed herein 

were efficacy trials and were not implemented across settings, the adoption of these types of 

interventions at an organizational level cannot be adequately assessed [25].

Implementation—The mean level of reporting for individual-level implementation was 

54.7% (see Table 2). All studies (100%) reported elements comprising the implementation 

dimension at the individual level in that they documented the intervention type and included 

a description of the physical activity program. The extent to which the physical activity 

program was delivered as intended was reported by 64% of the studies and was most 
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commonly conceptualized as participants adherence to the physical activity intervention. 

The average adherence level across all studies reporting on this element was 78.5%. No 

studies reported details of setting-level implementation or any information relative to the 

cost associated with implementing the intervention.

Maintenance—Elements of the maintenance dimension were reported in only a few trials 

(5.3%). Specifically, assessment of individual behavior at least 6 months following the 

completion of the intervention was reported in 16% of the studies. No studies reported on 

the current status of the physical activity interventions, cost of maintenance, or on the 

potential for these interventions to be sustained in typical practice.

Discussion

Increased attention has been focused on the importance of demonstrating the external 

validity of health behavior change interventions [26, 27]. A number of recent reports have 

used the RE-AIM framework to evaluate the public health impact of interventions across 

studies and have further underscored the importance of detailing external validity criteria 

[28, 29]. In the context of breast cancer survivors, an increasing number of studies have 

concluded that physical activity is more effective than usual care for improving health 

outcomes in breast cancer survivors [6, 7]. The extent to which this literature can be viewed 

as generalizable, however, is not clear. In the present study, we utilized the RE-AIM 

framework to examine the external validity of those published randomized controlled 

physical activity trials for breast cancer survivors.

That we identified 25 studies using randomized controlled designs to examine physical 

activity in breast cancer survivors is encouraging. However, the extent to which the content 

of these programs is capable of being translated into breast cancer survivor care is unclear 

due to the lack of detail relative to issues of generalizability. In the absence of such detail, it 

is not yet possible to address the potential for physical activity to be widely disseminated in 

an increasingly growing population of breast cancer survivors. Our findings echo those of 

Klesges and others [14, 29, 30] who conclude in their reviews that there is a dearth of detail 

relative to contextual elements of randomized controlled trials of health behavior change. 

Without this information, the relevance of study outcomes and their practical utility are 

difficult to determine. As also noted by Klesges et al. [29] and Victora et al. [31], this state 

of affairs, in many ways, is to be expected given that internal validity concerns dominate 

most study designs.

Our review further suggests that physical activity interventions designed for breast cancer 

survivors are more likely to report individual-level components of the RE-AIM framework 

than setting- or organizational-level indices. Additionally, the external validity and ability of 

these interventions to be adopted, implemented, and maintained at a community level appear 

to be low. The majority of the interventions targeted convenience samples leading to the 

recruitment of populations that may not be generalizable across age, race, socioeconomic 

status, disease stage, time from diagnosis, marital status, or employment status suggesting 

limited overall reach.
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To determine the public health impact of any intervention, it is critical to detail the reach and 

potential for adoption of an intervention relative to the targeted population or setting, as this 

is a major concern in efficacy and effectiveness intervention trials [10]. The strict criteria for 

participation often reported in these interventions suggest a well-defined population. In 

reality, however, this strategy typically results in participation by groups of highly motivated 

individuals or organizations, further exacerbating the issue of generalizability [6, 10]. 

Representativeness of samples in physical activity interventions, in general, and specifically 

for breast cancer survivors, is rarely reported [6, 10]; this shortcoming is further highlighted 

in this review with no studies providing any detail relative to the characteristics of the 

external population from which the samples were drawn (non-participants). Some inference 

relative to the limited representativeness of the study populations can be made from the 

demographic characteristics reported, as the participants were primarily white, well 

educated, partnered, middle class, and early-stage breast cancer survivors. Individuals not 

matching this profile may respond differently to exercise interventions.

One approach to alleviating this concern may be to consult local or national cancer registries 

in future studies to: (a) determine the representativeness of study populations and (b) serve 

as a potential resource for the recruitment of samples reflecting the entire spectrum of breast 

cancer survivors. It is acknowledged that low response rates from registry recruitment may 

well reflect a selection bias of a different nature from recruitment in a clinical setting. 

Nevertheless, without documenting the representativeness of those recruited, the degree to 

which the selection bias is problematic cannot be determined. At the very least, we 

recommend that the characteristics of those individuals electing not to participate should be 

measured and reported. If such information is unavailable, an assessment of basic 

demographic or motivational characteristics of those declining participation can be used to 

determine if systematic differences exist between participants and non-participants.

Although the reach and efficacy of interventions can provide initial guidance to 

organizations considering the adoption of a specific intervention, other factors such as the 

extent to which the interventions are demanding, are costly, necessitate high levels of 

expertise, or require considerable time to deliver can also be considered. The reporting of 

these implementation indicators of physical activity interventions at the organizational level 

is lacking in both the general literature [12] and the physical activity and breast cancer 

literature [6]. Interventions requiring fewer resources, demanding less staff expertise, and 

allowing for greater flexibility are more likely to be amenable to higher levels of adoption 

[25].

Detail regarding cost is necessary for any intervention or program with dissemination 

potential. No studies in the present review reported any measure of cost. However, the 

majority of the interventions in this review had features characteristic of relatively intense 

and costly interventions requiring considerable personnel resources in terms of staff training 

and time commitment. Additionally, they typically required participants to travel to a 

physical location. Even the unsupervised interventions reviewed required some degree of 

external staff involvement, as participants were generally contacted on a weekly or bi-

weekly basis, a potentially expensive and time-consuming resource when large samples are 

involved. One approach to improving the adoption of physical activity interventions in breast 

White et al. Page 8

Ann Behav Med. Author manuscript; available in PMC 2017 July 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



cancer survivors might be to design low-cost detailed intervention and training materials. 

Such materials should be easily interpreted by the general public and applicable to existing 

community agencies and settings including cancer centers, health centers, outpatient clinics, 

and community organizations [32].

To successfully implement physical activity interventions designed for breast cancer 

survivors, some form of process evaluation at the setting level is necessary and might 

include observation of exercise classes within organizational settings and monitoring 

information delivered to participants, staff phone calls, mailings, and participant exercise 

logs. A number of studies have assessed implementation at the individual level by 

documenting physical activity behavior via calendars [33]. Incorporating such “built-in” 

process evaluations not only permits assessment of program implementation but also 

provides information necessary to modify programs to maximize effectiveness and cost 

feasibility prior to dissemination [32].

Maintenance of physical activity post-intervention is rarely measured in efficacy studies [34] 

and this review of the breast cancer literature is reflective of a general lack of reporting on 

the maintenance of behavior changes after the intervention is complete. Assessing the 

maintenance of physical activity at the individual level is important in determining the 

sustainability of an intervention’s impact on individual behavior, thereby providing an 

indicator of program utility [12]. Moreover, little is known about the optimal dose of 

physical activity necessary to achieve and maintain beneficial outcomes in breast cancer 

survivors. In addition, there is a need to determine the extent to which the following are 

implicated in long-term physical activity change: continued contact with participants; 

increased social support for physical activity; and programs tailored specifically to 

overcoming barriers to physical activity for breast cancer survivors [32]. Identifying factors 

which contribute to the maintenance of physical activity in breast cancer survivors (e.g., 

Courneya et al. [35]) not only have implications for translation but also for reductions in the 

health care costs associated with more costly palliative treatments and cancer recurrence.

One important element of any intervention is the reporting of adverse events attributable to 

the intervention. The reporting of adverse, negative, or unexpected outcomes serves as a 

protection to the population at large should the intervention be chosen for dissemination 

[11]. Physical activity intervention benefits for breast cancer survivors must outweigh the 

potential harm, and risks must be determined before intervening at the population level. 

CONSORT diagrams [36, 37] for the reporting of participant flow through randomized 

controlled trials are now required by most journals. We are hopeful that incorporating 

additional elements related to external validity and reporting of any adverse and negative 

events associated with the implementation of physical activity will be incorporated into 

future standards for reporting.

Although our review suggests a general lack of reporting of external validity criteria in the 

physical activity and BCS literature, we believe it important to highlight two important 

issues for consideration in evaluating this literature. First, the earliest studies reviewed were 

conducted in the late 1990s; the goals of many of the studies reviewed were to determine 

efficacy within a climate of skepticism from health care providers as to whether physical 
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activity interventions were safe for their patients. Thus, the importance of these early trials 

cannot be underestimated. Our intent is not to suggest that early studies with strong internal 

validity were not valuable to the end of providing information related to efficacy and safety 

nor is it to retrospectively apply RE-AIM standards to these trials. Rather, it is our intent to 

suggest that even these early studies could have benefited from attention to external validity 

issues and that future studies should build substantially on this base by including methods to 

address RE-AIM dimensions. The concerns of safety and efficacy would be further served 

by providing information on the potential reach of a prospective intervention (i.e., what 

proportion of the patient population would engage in the intervention), the 

representativeness of the sample (i.e., for what types of patients do the results apply), and 

conditions under which safety and efficacy were determined.

The second consideration is that our review included a number of efficacy studies with a 

primary outcome that was not physical activity behavior (e.g., fitness, quality of life, fatigue, 

physical functioning, etc). In a traditional view, efficacy studies, by their very nature, involve 

select populations and expensive interventions, and one could question whether RE-AIM is 

an appropriate framework to apply here. Further, it could be argued that these researchers do 

not see their facility-based exercise programs with highly trained staff and intensive follow-

up to increase retention as a disseminable model for changing physical activity behavior in 

cancer survivors. These are reasonable perspectives. However, it is possible for even large-

scale efficacy trials to incorporate external validity criteria. A good case in point is the 

Diabetes Prevention Program (DPP; [38–41]), an efficacy trial to determine whether lifestyle 

changes delay diabetes onset. Although the DPP was a tightly controlled randomized study, 

considerable detail was collected on the reach of the study, cost of different recruitment 

strategies, the characteristics of the settings and interventionists, the degree to which the 

intervention was delivered as intended, and the maintenance of individual effects. This type 

of information is invaluable for use in the dissemination and adaptation of programs in the 

public health domain. Thus, the inclusion of external validity metrics can add value to even 

tightly controlled outcomes-based efficacy trials.

As a lack of information on external validity hinders translation of research into practice, 

reviewers of other health behaviors [29] and editors [27] have attempted to facilitate this 

practice by calling for researchers and journal editors to determine how best to include 

external validity evidence in published reports without unduly increasing manuscript length. 

Furthermore, funding agencies could facilitate the process of translating research to practice 

by, at the very least, requiring grant applications to detail how proposed interventions will 

satisfy some minimal standard of external validity criteria. We acknowledge that journal 

space limitations sometimes make it difficult to include RE-AIM metrics. There are at least 

two potential solutions to this issue. One is to simply publish a separate manuscript detailing 

the external validity of any given intervention. The second is to consider changing reporting 

procedures to facilitate understanding the generalizability of findings without substantially 

increasing manuscript length. Detailed below are some recommendations to improve the 

potential for translation from research to practice and examples of expressing the 

information in manuscript text:
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1. Assess and report the number, percent of target audience, and representativeness 

of those who participate. Representativeness can be determined through 

comparison to the entire population (e.g., cancer registries) or to the 

characteristics of those who declined to participate. Example: Sixty-five percent 
(n=100) of breast cancer survivors invited to participate were randomized; those 
declining were more likely to be Latino, of lower SES, and diagnosed with later-
stage cancer compared to those who agreed to participate.

2. Document anticipated effects, use quality of life as a common metric across 

conditions and interventions to allow for a patient-centered approach, and assess 

and report any potential unintended negative consequences. The minimally 

important difference should be reported for all of these factors. Example: The 
exercise intervention increased quality of life in breast cancer survivors by the 
minimally important difference with no adverse effects or interference with 
treatment adherence.

3. Provide clear information on the number of settings that participated, the level of 

expertise of intervention delivery staff, and the type, and, if appropriate, the 

representativeness, of program space. Example: The intervention was delivered 
at a single community health center by four research assistants completing 
graduate work in Kinesiology. The community health center was typical of other 
settings in the region in terms of size, health mission, and populations served.

4. Increase the focus on the extent to which an intervention was delivered 

consistently by study staff and the time and costs of the program. Example: 

Research assistants completed 95% of intervention activities across sessions 
although this rate varied between 80% and 100%. Components that were 
delivered less often included self-monitoring support and flexibility activities. 
The program leader dedicated approximately 30 min per participant per week of 
the study.

5. Monitor and report whether initial effects were sustained 6 months post-

intervention and, when appropriate, report on data related to organizational 

sustainability. Example: Initial physical activity increases and quality of life 
benefits were sustained by those who completed the 6-month post-intervention 
assessment. Because the trial focused on demonstrating the efficacy of this 
approach, organizational indicators of program sustainability were not assessed.

Glasgow and associates [10] completed a review of 119 behavioral intervention studies, with 

primarily healthy adults using RE-AIM as a template. The review included 34 studies that 

targeted physical activity behavior change. In comparing our findings to those physical 

activity studies reviewed by Glasgow [10], it would appear that physical activity intervention 

research with breast cancer survivors is less consistent in reporting participation rate (52% 

vs. 76%), representativeness (0% vs. 14%), and maintenance of effects (16% vs. 36%). 

However, the BCS literature was more consistent in reporting the extent to which treatment 

was delivered as intended (64% vs. 46%) and participant attrition (96% v. 79%). Neither 

body of literature reported cost data to a significant degree. Thus, the low level of reporting 
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on some components of RE-AIM is not unique to the physical activity and breast cancer 

literature but is also evident in the general physical activity literature.

The population of breast cancer survivors will continue to increase in the foreseeable future. 

If physical activity is to be a sufficiently scalable and sustainable intervention for improving 

health outcomes in breast cancer survivors, we must design multilevel studies which will 

ensure that interventions are suitably representative of breast cancer survivors and 

intervention effects are consistent and replicable across settings, staff, and conditions. 

Although this is a formidable challenge, the public health significance is undeniable in terms 

of potential reductions in the health care costs associated with physical inactivity and 

enhancement of the overall well-being of breast cancer survivors.
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Fig. 1. 
Overall reporting of RE-AIM elements across studies
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Table 2

Proportion of studies reviewed reporting RE-AIM dimensions and components

Reach 68.0

 Method to identify target population 92.0

 Inclusion criteria 100.0

 Exclusion criteria 96.0

 Sample size and participation rate 52.0

 Characteristics of nonparticipants 0.0

Efficacy/effectiveness 75.0

 Measures/results for at least one follow-up 100.0

 Intent to treat analysis utilized 52.0

 Quality-of-life measure 52.0

 Percent attrition 96.0

Adoption 17.1

 Description of intervention location 48.0

 Description of staff who delivered intervention 60.0

 Method to identify target delivery agent 0.0

 Level of expertise of delivery agent 12.0

 Inclusion/exclusion criteria 0.0

 Adoption rate 0.0

 Characteristics of adoption/nonadoption 0.0

Implementation 54.7

 Intervention type and intensity 100.0

 Extent protocol delivered as intended (%) 64.0

 Measures of cost of implementation 0.0

Maintenance 5.3

 Was individual behavior assessed at least 6 months following the completion of the intervention? 16.0

 Is the program still in place? 0.0

 Measures of cost of maintenance 0.0

Mean level reporting across all components of each dimension is shown to the immediate right of the RE-AIM dimension
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