
Physical activity (PA) can ameliorate many long term side effects and the increased risk of primary cancer 
recurrence (i.e., colon and breast), second neoplasm, and chronic non-cancer medical comorbidities 
experienced by cancer survivors. Because the majority of cancer survivors do not engage in regular PA, it is 
critical to increase the translation of efficacious PA behavior change interventions (BCIs) from research into 
cancer survivorship care, especially for rural cancer survivors who suffer poorer physical and mental health 
compared with urban counterparts. Our BEAT Cancer (Better Exercise Adherence after Treatment for Cancer) 
PA BCI for breast cancer survivors significantly improved PA behavior in a multicenter randomized controlled 
efficacy trial with the odds of meeting PA recommendations being double that reported by any previous BCI in 
cancer survivors, to date. A next translational step for the BEAT Cancer intervention is preparation for 
implementation within a Cancer Community Network (CCN). An implementation toolkit integrating planned 
adaptations for cancer types other than breast and a rural CCN site is needed before submitting an R01 
application proposing an effectiveness-implementation hybrid type 1 trial (i.e., tests clinical effectiveness in a 
real world setting such as the CCN while also improving understanding of the implementation context). Such a 
trial is anticipated to occur within the University of Alabama at Birmingham (UAB) CCN which includes multiple 
community hospitals and cancer centers including those in rural settings. Therefore, we propose the following 
specific aims with the overall objective of improving implementation of the BEAT Cancer PA BCI within a CCN: 
1) develop an implementation toolkit that adapts the intervention to a rural CCN site and cancer types other 
than breast, 2) test feasibility of implementing the toolkit, and 3) evaluate the toolkit’s acceptability, adoption, 
appropriateness, fidelity, cost, and impact on service and client outcomes. Our proposal is based on the 
Consolidated Framework for Implementation Research and Rogers’ Diffusion of Innovations theory. Qualitative 
and quantitative input will be obtained from three organizational levels in the targeted rural Alabama county 
(i.e., potential intervention participants, community-level stakeholders, and potential intervention delivery staff). 
Qualitative data (i.e., focus groups, nominal group technique groups, photovoice, ground truthing) will be used 
for planned adaptation and creation of the implementation toolkit. After development, the implementation toolkit 
will be pilot tested at the CCN site with 20 women cancer survivors. Feasibility measures will be obtained by 
survey and administrative data. Acceptability, adoption, appropriateness, and implementation cost will be 
assessed by survey, focus groups, and administrative data. Fidelity will be assessed with direct observation 
and survey. Outcomes (i.e., service and client) important to stakeholders and PA (self-report and 
accelerometer) will also be assessed. Improving the implementation of this efficacious PA BCI within a CCN 
serving rural populations will increase the reach of the intervention and its beneficial effects on PA and health.  
 
 
 
 
 
 
 
 



2. Specific aims  
Cancer survivors often experience poorer health and quality of life due to long term detrimental side 

effects and increased risk of primary cancer recurrence and mortality, secondary neoplasm, and non-cancer 
medical comorbidities (2-7). Based on evidence from exercise outcomes trials, physical activity (PA) can 
ameliorate the physical and psychological burden of suffering caused by cancer (8-12). Because only 13% of 
cancer survivors engage in the recommended amount of PA (i.e., 150 weekly minutes of moderate intensity 
PA), it is critical to increase the translation of efficacious PA behavior change interventions (BCIs) from 
research into cancer survivorship care (13, 14). BCI trials differ from exercise outcomes trials because their 
primary aim is changing PA behavior rather than testing effects of a specific exercise dose (15). Translation of 
PA BCIs from research to practice is particularly important among rural cancer survivors given their poorer 
physical and mental health (8-10, 16) and the higher rates of chronic disease and mortality in rural populations 
(17-21).The translational research continuum moves interventions from efficacy testing to research facilitating 
dissemination and implementation (D&I) in real world settings. D&I related translational research after efficacy 
testing of PA BCIs is rare, especially for rural cancer survivors (13, 22-24). Also, efficacy studies testing PA 
BCIs for cancer survivors have rarely reported significant BCI effects on PA behavior several months after 
intervention completion and/or documented benefit with an objective PA measure (25, 26). In contrast, our 
Better Exercise Adherence after Treatment for Cancer (BEAT Cancer) PA BCI for breast cancer survivors has 
significantly improved PA behavior immediately post-intervention and 3 months later (27-29). In our multicenter 
randomized controlled efficacy trial, the odds of meeting PA recommendations was double that reported by any 
previous BCI in cancer survivors to date (28). Also, our continued health and quality of life benefits 3 months 
after intervention completion have rarely been reported by other BCIs (28).  

A next translational step for the BEAT Cancer intervention is preparation for implementation within a 
Cancer Community Network (CCN). Implementation can be enhanced by combining adaptation with 
implementation science to improve the fit for the local context (e.g., rural CCN) and broader population (women 
with any cancer type) (24, 30, 31). An implementation toolkit integrating planned adaptations (32) that increase 
appropriateness for other cancer types and a rural CCN site is needed in preparation for an R01 application 
proposing an effectiveness-implementation hybrid type 1 trial (i.e., tests clinical effectiveness in a real world 
setting such as the CCN while also improving understanding of the implementation context)(33). Such a trial is 
anticipated to occur within the University of Alabama at Birmingham (UAB) CCN which builds collaborative 
relationships between UAB faculty and multiple community hospitals and cancer centers across the 
Southeastern U.S. including those in rural settings. UAB CCN’s infrastructure is well-suited for an eventual 
large-scale effectiveness-implementation hybrid study. Such a study is best done after completing adaptation, 
implementation toolkit development, and proof of concept pilot testing proposed in this R21.  

Therefore, we propose the following specific aims with the overall objective of improving 
implementation of the BEAT Cancer PA BCI within a CCN site: 1) develop an implementation toolkit that 
adapts the intervention to a rural CCN site and cancer types other than breast (toolkit contents described in 
Approach and Appendix), 2) test feasibility of implementing the toolkit, 3) evaluate the toolkit’s acceptability, 
adoption, appropriateness, fidelity, implementation costs, and impact on service and client outcomes. Our 
proposal is based on Damschroder’s Consolidated Framework for Implementation Research (34) and Rogers’ 
Diffusion of Innovations theory (35). As done previously by our Washington University D&I Core consultants, 
the Cultural Adaptation Process (36) model will guide planned adaptation. Using the UAB CCN, qualitative and 
quantitative input will be obtained from three organizational levels: potential intervention participants, 
community-level (& CCN) stakeholders, and potential intervention delivery staff. Qualitative data from focus 
groups, nominal group technique groups, photovoice, and ground truthing will be used to create and refine the 
implementation toolkit. After development, the implementation toolkit will be pilot tested at the CCN site with 20 
women cancer survivors. Feasibility measures will be obtained by survey (all three organizational levels) and 
administrative data (37). Acceptability, adoption, appropriateness, and implementation cost will be assessed by 
self-administered survey (all organizational levels), focus groups (all organizational levels), and administrative 
data (37). Implementation costs will be identified and collected from the perspective of the entity implementing 
the intervention (e.g., CCN site and/or community center) and participants. Fidelity will be assessed with direct 
observation (research staff, during implementation) and survey (all organizational levels, post-intervention). In 
addition to these implementation outcomes, pre/post intervention self-report and accelerometer PA (women 
cancer survivors) and outcomes important to stakeholders (e.g., quality of life, etc.) will be assessed.  

This proposal’s multidisciplinary team will combine adaptation and implementation science to optimize 
implementation of an efficacious PA BCI within a CCN infrastructure (30, 31) and improve intervention 
translation to women with all cancer types and CCNs caring for rural populations.  



3. Research strategy 
3.a. Significance - Physical activity (PA) can break the cycle of poor health and economic burden in cancer 
survivors: The nearly 14.5 million Americans living with a history of cancer face an increased risk for long term 
detrimental effects (e.g., chronic fatigue, osteoporosis, poorer physical functioning, cardiovascular disease, 
etc.), cancer recurrence, secondary neoplasm, and non-cancer comorbidities (2, 4-7). This contributes to 
poorer overall health status (fair or poor health reported by 34% of survivors diagnosed ≤ 1 year prior, 26% of 
those diagnosed > 1 year prior, and 10.5% of controls, p < .001)(3) and increased financial burden (e.g., 
$16,213 annual excess economic burden for cancer survivors diagnosed ≤ 1 year prior and $4,427 if 
diagnosed > 1 year prior) (3). Cancer survivors (especially rural residents) are more likely to forgo medical care 
for financial reasons (38) and quality of life is negatively impacted by poorer health and greater financial 
burden (39, 40). Therefore, a cancer diagnosis may initiate a cycle of poor health, financial burden, and 
reduced quality of life. This cycle is potentially magnified in rural cancer survivors who suffer from poorer 
physical and mental health, quality of life, and functional well-being and greater cancer-specific symptoms, 
depression, anxiety, and fatigue when compared with urban counterparts (8-10, 16). Engaging in regular PA is 
one strategy for interrupting this cycle by ameliorating long term side effects (41), primary cancer recurrence 
(i.e., colon and breast) (11, 12), and risk of second neoplasm and chronic diseases  (6, 42).   

Efficacious PA behavior change interventions (BCIs) for rural cancer survivors are needed:  Given the 
benefits (8-12) and low prevalence (14, 43) of regular PA among cancer survivors, PA BCI studies that focus 
on testing programs that change behavior and increase regular PA are needed. Such studies are differentiated 
from the multiple published exercise and cancer outcomes trials that have confirmed exercise benefits (15, 41). 
Rural populations report less PA than urban populations (44-46) and PA BCIs can potentially reduce health 
disparities in rural cancer survivors (e.g., related to quality of life, physical functioning, and psychosocial 
outcomes) (41, 47, 48). Therefore, efficacious PA BCIs targeting cancer survivors that are not limited to urban 
implementation are needed. Although interventions for non-cancer rural groups have been tested in 
randomized controlled efficacy trials (49-51), focusing on cancer survivors is warranted because of the unique 
PA barriers faced by cancer survivors (52-54). Only one randomized controlled trial has tested a PA BCI in 
non-urban cancer survivors (55). The 8-month telephone intervention did not increase aerobic PA (52% of 
intervention participants versus 40% of usual care were meeting recommendations after intervention 
completion) and no objective PA measure was obtained (55).  Most randomized trials of PA BCIs for cancer 
survivors (any type, not specifically rural) have failed to measure or confirm statistically significant PA behavior 
increases months after intervention completion. Even fewer have included an objective measure of PA.  

Efficacy data: Our multicenter randomized controlled efficacy trial testing the Better Exercise 
Adherence after Treatment for Cancer PA BCI (BEAT Cancer) randomized 222 post-treatment breast cancer 
survivors to BEAT Cancer or usual care (28). Significant improvements in accelerometer and self-report weekly 
minutes of ≥ moderate intensity PA were noted immediately post-intervention (i.e., 3 months after baseline) 
using adjusted linear mixed-model analyses [mean between group difference (M) for accelerometer = +41; 
95% confidence interval (CI) = 10 - 73; p = .010; self-report M = +93; CI = 62 - 123; p < .001]. BEAT Cancer 
participants continued to be more than twice as likely to meet PA recommendations (i.e., ≥ 150 weekly minutes 
of ≥ moderate intensity activity) 3 months after intervention completion [accelerometer odds ratio (OR) = 2.4; 
CI = 1.1 - 5.3; p = .024 ; self-report OR = 4.8; CI = 2.3 – 10.0; p< .001]. Multiple BEAT Cancer benefits noted 
immediately post-intervention remained statistically significant 3 months post-intervention (e.g., aerobic fitness, 
quality of life, fatigue, depressive symptoms, anxiety, et al). Post-randomization retention was 96%; adherence 
rates were 98% for supervised exercise, 96% for individual counseling, and 91% for discussion groups. 
Participants were paid for study assessments but not for intervention session attendance.  Manuscripts 
reporting efficacy data are under review (i.e., Breast Cancer Research and Treatment (28)) and in preparation. 
Efficacy study participants lived in counties with a rural-urban continuum code (RUCC) (56) of 1, 3, or 6. 
Intervention effect did not vary based on RUCC (non-significant interaction term; unpublished data). Program 
acceptability was excellent [mean rating of BEAT Cancer = 4.6 ± .6 using a Likert scale (1= poor and 5 = 
excellent); no difference based on RUCC (p = .22; manuscript in preparation)]. Creating an implementation 
toolkit is critical to improving the implementation potential and public health impact of this efficacious 
intervention (57, 58). Also, focusing this proposal on women of any cancer type (rather than breast cancer 
alone) who live in rural regions will extend intervention reach and potential to reduce health disparities.  

BEAT Cancer description: The 3-month social cognitive theory-based BEAT Cancer PA BCI includes 
12 supervised exercise sessions with an exercise specialist (treadmill walking; three times weekly in weeks 1 & 
2, twice weekly in weeks 3 & 4, and once weekly in weeks 5 & 6) (59). As supervised sessions are tapered, 
participants increase their home-based exercise (exercise type chosen by participant). During the final six 



weeks, participants complete all exercise at home and attend face-to-face (“update”) counseling sessions with 
the exercise specialists every two weeks. Throughout the intervention, participants attend six discussion group 
sessions covering topics such as stress management, time management, cognitive reframing, personal 
behavioral modification plan, etc. Details regarding the intervention and social cognitive theory targets have 
been published (59). Core components identified with qualitative assessment are summarized in the Approach. 

Preparing for a future hybrid type 1 trial within a Cancer Community Network (CCN): The next step in 
the translational research continuum for our efficacious BCI is an effectiveness-implementation hybrid type 1 
trial (i.e., tests effectiveness while also gathering data on implementation), as supported by meeting the 
following criteria: 1) strong face validity supporting applicability to new setting (e.g., one efficacy testing site 
implemented intervention in a clinic building with oncologists referring patients), 2) strong base of data from 
different but associated population (efficacy data, no difference in acceptability or intervention effect based on 
RUCC), and 3) minimal risk associated with the intervention. (33). The UAB CCN is a collaboration between 
UAB faculty and community hospitals that optimizes community-based oncology patient services and access to 
cancer-related clinical trials. Because the UAB CCN includes multiple community hospitals and cancer centers 
across the Southeastern U.S., its infrastructure has the potential to increase the number of women benefiting 
from BEAT Cancer. The current members of the UAB CCN reside in metropolitan and non-metropolitan 
counties as classified by RUCC (56). CCN counties range from RUCC of 1 (metro areas of ≥ 1 million 
population) to 6 (2,500 to 19,999 population) with several being adjacent to counties with RUCC of 8 or 9 
(completely rural or < 2,500 population). In preparation for a hybrid type 1 trial within the UAB CCN, an 
implementation toolkit that includes planned adaptations to improve the fit for the more rural CCN sites and 
women with any cancer type is needed (24, 30-32). For this R21 resubmission, we considered all CCN 
affiliates within a 75 minute drive from Birmingham, AL (UAB campus) in an effort to limit logistical and 
budgetary burden related to travel distance. Russell Medical Center in Tallapoosa County, AL was chosen 
because it is among the most rural CCN sites (RUCC = 6), adjacent to RUCC counties = 8 and 9, and located 
in a county with Caucasian (70%) and minority (30%) representation. Russell Medical Center is enthusiastic 
about facilitating this proposal (letter of support). Although 75% of our efficacy study participants were from a 
RUCC of 3, we chose a CCN site in RUCC of 6 for the following reasons: 1) strong evidence from associated 
population as described previously, 2) will provide new knowledge about implementation processes and 
options in a more rural site not available in the efficacy study that will increase toolkit generalizability to a 
broader range of sites, and 3) if proof of concept phase is successful in this most rural county then the 
likelihood of success throughout the UAB CCN is increased.     

Our proposal is based on Damschroder’s Consolidated Framework for Implementation Research 
(CFIR) (34) and Rogers’ Diffusion of Innovations (DI) Theory (35) (Figure 1). Within taxonomy suggested by 
Proctor (60), this proposal includes input from multiple levels (i.e., participants, intervention delivery staff, 
community stakeholders) and implementation, service, and client outcomes. We will use the CFIR to interpret 
the influences of multiple domains on implementation strategy choice, process, and outcomes. Outcomes 
include characteristics that improve diffusion potential according to Rogers’ DI theory (Figure 1) (35, 37).  

 

Figure 1. Proposal activities and outcomes; integration of the Consolidated Framework for Implementation Research and 
Rogers’ Diffusion of Innovation theory (34, 35, 60)  

aAs described by Proctor, et al (37), Rogers’ Diffusion of Innovation constructs in  parentheses (35)     

bDomains described in the Consolidated Framework For Implementation Research (CFIR) described by Damschroder, et al (34) 
 

Applicability to PAR-13-054: This R21 resubmission will advance implementation science by using 
traditional and innovative methods to develop and evaluate an implementation toolkit for a PA BCI. Our 
proposal will increase the understanding of the following as they relate to implementing a PA intervention in 
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CCNs serving rural areas: 1) processes that inform an implementation toolkit to be used as an implementation 
strategy, 2) processes for carrying out planned adaptation of the intervention, and 3) implementation strategies 
related to multi-component health interventions in a potentially low resource setting. Our proposal includes key 
characteristics requested by PAR-13-054 (e.g., D&I theoretical framework, multi-component intervention in a 
low resource setting, multi-level context and environment, outcomes consistent with models used). 
3.b. Innovation - Although PA BCIs have been developed for rural populations other than cancer survivors 
(49, 51), these interventions have not been widely used and a better understanding of how to improve 
implementation of such interventions in rural organizations is needed (22). One critical implementation strategy 
is a well-designed implementation toolkit (57, 58). This proposal will develop an implementation toolkit for a PA 
BCI for women cancer survivors throughout a CCN which includes rural sites. A similar toolkit does not 
currently exist for any previously tested PA BCI for cancer survivors. Such a toolkit can be used to improve the 
health and well-being of women cancer survivors in rural populations through the BEAT Cancer beneficial 
effects on PA behavior, health, and quality of life. The goal of improving cancer survivorship is consistent with 
NIH research priorities (61),  PAR-13-054, and emphasis on prevention in the Affordable Care Act (62). Also, 
our proposal will fill a knowledge gap related to the lack of “type 3 evidence” (i.e., information needed for the 
adaptation and implementation of an intervention) in general (24) and for PA interventions specifically (63). 
This proposal will lay the foundation for a future translational proposal testing the intervention effectiveness 
when implemented in all CCN sites (hybrid 1). Our intervention is unique among BCIs for breast cancer 
survivors in its effect on PA and health outcomes. As noted earlier, our intervention’s ability to significantly 
increase the odds of meeting PA recommendations exceeds any previously reported BCI. This is of significant 
clinical value given the 27% reduction in all-cause mortality and 25% reduction in breast cancer mortality 
reported for breast cancer survivors who meet PA recommendations (64). Moreover, our intervention is the 
only BCI for cancer survivors, to date, reporting continued significant improvements in quality of life months 
after intervention completion. Inclusion of cost measures is particularly important given the impact of cost on 
rural cancer survivors’ access to care (38) and dearth of cost data currently available for implementation 
strategies and PA interventions (24, 65, 66). Lastly, our inclusion of photovoice and ground truthing, methods 
previously underutilized in research related to health intervention implementation (67), will provide innovative 
information and a better understanding of the usefulness of these methods in future implementation research. 
3.c. Approach - This study will occur at the University of Alabama at Birmingham (UAB) in collaboration with a 
UAB CCN site (Russell Medical Center, Tallapoosa County, AL). Russell Medical Center will facilitate access 
to required infrastructure (e.g., meeting rooms for groups, etc.) and assist the investigative team with 
participant recruitment for all three organizational levels (Table 1). Recruitment will be by personal invitation, 
flyers in physician waiting rooms, support groups, and media advertisements. Study inclusion/exclusion criteria 
include: Potential intervention participants: 1) woman ≥19 years old with history of any cancer type except 
cancer limited to skin (any stage; any number of years since diagnosis), 2) resides in Tallapoosa County, AL or 
adjacent county 3) ambulates without assistance, 4) English speaking, 5) intact hearing, 6) no contraindication 
to moderate intensity exercise, 7) post-primary cancer treatment, 8) anticipates physician clearance for 
participation in a moderate-intensity exercise program, 9) no history of dementia or organic brain syndrome 
and 10) no medical, psychological, or social characteristic that would interfere with ability to fully participate. 
Community stakeholders: 1) community stakeholder who is ≥19 years old [no gender restrictions; examples 
include, but are not limited to CCN hospital administrators, cancer survivor advocates, oncologists, etc.], 2) 
resides in Tallapoosa County, AL or adjacent county, 3) English speaking, 4) intact hearing, 5) no history of 
dementia or organic brain syndrome and 6) no medical, psychological, or social characteristic that would 
interfere with ability to fully participate. Potential intervention delivery staff: 1) possesses qualifications related 
to at least one of the intervention activities (i.e., exercise specialist, discussion group leader, or administrative 
staff) who is ≥19 years old (no gender restrictions), 2) resides in Tallapoosa County, AL or adjacent county, 3) 
English speaking, 4) intact hearing, 5) no history of dementia or organic brain syndrome and 6) no medical, 
psychological, or social characteristic that would interfere with ability to fully participate. 

BEAT Cancer is based on the social cognitive theory (68) and we have reported that exercise barriers, 
self-efficacy, and social support mediate the largest proportion of intervention effects on PA behavior 3 months 
after intervention completion (69). Based on participants’ evaluations during pilot and efficacy testing, 
intervention aspects most helpful in changing their exercise habits include interactions with exercise 
specialists, experiencing exercise benefits, exercise log, developing a routine, beginning slowly, supervised 
exercise sessions, group sessions (topics, materials, interaction), exercise prescription, accountability, 
program encouragement, and involvement of cancer patients only [unpublished data and (29, 70)]. Consistent 
responses existed across the RUCC represented in the efficacy study (i.e., 1, 3, and 6). Taken as a whole, 



these data suggest the following intervention core components (and social cognitive theory targets): 1) 
interactions with exercise specialists [barriers self-efficacy, barriers, benefits (outcome expectations)], 2) 
exercise prescription and log (self-efficacy, goal-setting), 3) educational materials [barriers self-efficacy, 
barriers, benefits (outcome expectations)], and 4) group interaction (social support). 

Mixed-methods approach combining qualitative with quantitative data in a simultaneous and sequential 
manner will be used to achieve the development and evaluation activities of this proposal (Figure 2) (24, 71). 

 
 
Table 1. Study activities for each study phase completed by each individual in an organizational level or on the 
investigative team (i.e., some of the participants may participate in all study phases within a level)  

 Initial qualitative data for 
toolkit development  

Qualitative data for 
toolkit refinement 

Pilot test toolkit in proof of 
concept mini-trial Toolkit evaluation  

20 potential intervention 
participants (women 
cancer survivors) 

Nominal group technique 
session, focus group session, 
and photovoice data 
collection with debriefinga 

Nominal group 
technique session 
and focus group 
sessiona 

Obtain physician 
clearance and then 
participate in intervention 
during toolkit 
implementation 

Focus groupa, 
pre/post self-
administered survey, 
self-report physical 
activity, and 
accelerometer 

20 community 
stakeholders (hospital 
administrators, cancer 
patient advocates, etc.) 

Nominal group technique 
session, focus group session, 
and photovoice data 
collection with debriefinga 

Nominal group 
technique session 
and focus group 
sessiona 

Assist with implementation 
and/or evaluation 
depending on toolkit 
design 

Focus groupa and 
pre/post self-
administered survey 

20 potential intervention 
delivery staff (Exercise 
specialists, group 
leaders, administrative 
staff, etc.) 

Nominal group technique 
session, focus group session, 
and photovoice data 
collection with debriefinga 

Nominal group 
technique session 
and focus group 
sessiona 

Implement toolkit  Focus groupa and 
pre/post self-
administered survey 

Research staff Ground truthing  Direct observation 
(standardized data 
collection sheets; process 
evaluation); administrative 
records (cost, adverse 
events) 

Cost data 

Research staff and 
investigators 

Prospective record of barriers, solutions, priorities, contextual influences, etc.    
aAnticipate three of each type required to obtain input from 20 participants.  

 

At least 60 individuals [20 from each organizational level (Table 1)] will be enrolled [e.g., during the 
initial qualitative data collection, each participant will attend one nominal group technique (NGT) and one focus 
group (6-7 attending each session) resulting in data from three NGT and three focus groups]. If participants 
choose to opt out of an activity, additional individuals will be enrolled to ensure that 20 provide input for each 
level during each data collection activity. Drs. Rogers and Shewchuk carried out three NGT groups with 
efficacy study participants to evaluate the intervention (manuscript in preparation); as with Dr. Shewchuk’s 
prior experience with NGT groups, three groups of 6-7 individuals was sufficient for eliciting a comprehensive 
array of non-redundant responses. Qualitative data will be collected in the following order: 1) potential 
intervention participants, 2) community level stakeholders, and 3) potential intervention staff. Each 
organizational level will build on information obtained from previously assessed levels. For example, during 
initial qualitative data collection, potential participants will express their preferences for exercise location and/or 
facilities then community level stakeholders will provide information on local resources for accessing these 
resources and/or facilities followed by potential intervention delivery staff determining how to operationalize 
intervention implementation within the framework of identified preferences and resources. The Cultural 
Adaptation Process (CAP) model will guide planned adaptation similar to that previously done by our 

Qualitative data #1: focus 
groups; nominal group 
technique groups; field 

assessments (months 1-6) 

Draft of implementation 
toolkit and outcome 

measures  
(months 7-9) 

Qualitative data #2: 
focus groups; nominal 

group technique groups  
(months 10-12)  

 

Refine implementation 
toolkit and outcome 

measures  
(months 13-15) 

Pre-intervention survey & 
accelerometer; implement 
toolkit; direct observation 

(months 16-18) 

Focus groups (process 
evaluation) and post-

intervention survey (outcomes 
evaluation) (months 19-21) 

Finalize implementation 
toolkit and outcome 

measures  
(months 22-24) 

Submit R01 
for hybrid 
type 1 trial 
(month 24) 

Figure 2. Timeline of mixed-methods assessments during development and evaluation of implementation toolkit 



consultants at the Washington University D&I Core (30, 31, 72). 
Focus group participants will be given a description of BEAT Cancer and core components. Group 

questions will be designed to elicit implementation strategies within the CFIR domains of intervention 
characteristics, individual characteristics, inner setting, and outer setting for each core component (Figure 1). 
For example, supervised exercise session with an exercise specialist is a core component. Participants will be 
asked how well this component can be adapted to their location (e.g., outcome = compatibility; domain = 
intervention characteristics), strategies for increasing willingness to meet with an exercise specialist (e.g., 
outcome = acceptability; domain = individual characteristics), cultural appropriateness of materials related to 
the session (e.g., outcome = compatibility; domain = inner context), and barriers with solutions related to 
access to facilities (e.g., outcome = compatibility;  domain = outer context). Participants will be asked what they 
anticipate the costs and benefits of participating in the BEAT intervention will be in terms of monetary 
expenditures, time, and savings (e.g., due to fewer doctor visits because of better health achieved with PA). 
CCN site and community stakeholders will be asked similar questions about their anticipated costs and 
benefits of implementing the BEAT intervention. Focus groups will be led by Dr. Martin (co-investigator). Data 
will be analyzed employing content analysis (73, 74). Two raters (Drs. Rogers and Martin) will independently 
read the group transcripts and identify common themes. Any Cohen’s kappa < .70 (intercoder reliability) (75) 
will be discussed by the two raters who will jointly decide upon a final coding scheme of relevant themes (76). 
Data will then by summarized including but not limited to how themes interrelate. Nominal group technique 
(NGT) is an alternative to traditional focus groups with the advantage of insuring that all participants voice their 
opinion and no single individual dominates the discussion (77). Whether NGT is used will depend on the 
information being sought. NGT will be used to determine preferred strategies for more discrete and focused 
topics (e.g., delivery channel, exercise location) but not when seeking input on broader topics (e.g., global 
critique of intervention materials for acceptability and cultural appropriateness). Dr. Shewchuk (co-investigator) 
will lead the NGT groups using a structured discussion format eliciting responses to a central question posed 
to participants who are then offered the opportunity to organize and prioritize their responses (78, 79). A 
description of BEAT Cancer and its core components will be provided after which group members will be asked 
a question similar to the following: “What can be done to help BEAT Cancer be successful in your community 
and for you?” The individually rank-ordered responses will be aggregated across all group members with 
results presented to the group for final comments before ending the session.  

Photovoice and ground truthing will collect qualitative data for toolkit development. Photovoice 
enhances health interventions, community involvement, individual empowerment, and public health research 
(67, 80). Adapting published methodology, we will: 1) introduce photovoice (e.g., purpose, ethics, etc.), 2) 
describe the theme for taking pictures (e.g., places to exercise), 3) distribute cameras with review of use, 4) 
provide time for taking pictures, 5) print images, and 6) meet with participants to choose, contextualize, and 
codify the pictures as they relate to intervention implementation (81, 82). Ground truthing (including windshield 
tours) will augment data related to community resources (83) and will be performed (by research staff) after 
collection of the other initial qualitative data. To standardize data collection, research staff will develop field 
documents based on the data collected up until that point. Tallapoosa County will be divided into quadrants 
and staff will drive the main roads in each quadrant. Photovoice and ground truthing data will be used to 
describe options for adapting each core component delivery in the implementation toolkit. For example, group 
interaction facilitated by an engaging and knowledgeable group leader is a core component but the setting for 
this interaction will vary by location (e.g., community center, etc.). Similarly, the setting for supervised exercise 
can occur in any location where a single treadmill can be placed (e.g., church, clinic, etc.). Photovoice and 
ground truthing will identify planned adaptation for the core components that will improve the fit for that site and 
provide information on options (and processes for identifying options) when implementing within other CCN 
sites. Systems environment data (Figure 1; implementation strategies) and individual perspectives regarding 
implementation within the environment obtained from  photovoice will be combined with ground truthing for 
integration into the implementation toolkit (e.g., inform design of a barriers checklist, provide suggestions that 
help toolkit users identify local resources, provide implementation options for each intervention activity, etc.).  

Once developed, the toolkit will be evaluated in a “proof of concept” mini-trial (see Table 1 for mini-trial 
participants and roles; Figure 2 for relationship to other proposal activities). To minimize potential negative 
effects on efficacy, we will emphasize the five elements of fidelity (i.e., intervention adherence, intervention 
dose or exposure, quality of delivery, participant responsiveness, core intervention components) (24). Although 
efficacy testing after planned adaptations is not feasible due to timeline and budgetary constraints of the R21 
mechanism, the magnitude of pre/post intervention change in PA during the mini-trial (compared to the original 
efficacy study) and cost assessments are essential for planning a hybrid type 1 trial. Measurement of self-



report [Godin Leisure-time Exercise Questionnaire (84-86)] and accelerometer PA will be similar to that used 
during efficacy testing (27, 29). The toolkit will be finalized after the mini-trial; content will include training and 
implementation manual, quick reference guides, group session materials, technical assistance contact 
information, slideshow for educating community stakeholders, etc. (additional detail in Appendix)].  

Fidelity will be assessed with direct observation (research staff, during implementation, using 
standardized data collection sheets) and survey (all organizational levels, pre/post intervention). Service and 
client outcomes determined during toolkit development as being important to stakeholders will be assessed 
[possibilities include safety and quality of life such as SF-36 (87)] (Figure 1). A self-administered survey 
adapted from Steckler, et al (88), Moore and Benbasat (89), and Cook, et al (90) will assess acceptability 
(complexity, relative advantage), adoption (trialability), appropriateness (compatibility), and feasibility 
(compatibility, trialability). The survey will also include questions regarding costs as informed by the qualitative 
work above. From the perspective of the implementing organization/s, we will identify all resources (labor, 
materials, facilities, etc.) used in the toolkit implementation, amount used, and unit cost of each resource (91-
93). These resources include those for training, community awareness, screening and enrolling participants, 
and intervention delivery. From the participants, we will collect data on out of pocket costs related to, and time 
spent on, the intervention. Time effort will be valued using hourly wages of personnel and participants. Other 
resources will be valued using expenditures reported by implementing organizations or participants. As guided 
by the qualitative work, we will include survey questions about potential savings associated with the 
intervention (e.g., health care utilization).  

Data analysis: The majority of data will be qualitative with related data management described 
previously in the Approach section. The majority of the quantitative data analyses will be descriptive [e.g., 
safety (adverse events), adherence, intervention activities implemented as planned, etc.]. The proof of concept 
phase will provide effect size estimates for comparison with the efficacy study (as discussed previously). 
Assessing pre/post intervention PA in the 20 women cancer survivors (a budgetary and logistically feasible 
number sufficient for the grant’s formative focus) will provide 80% power to detect a mean change of 76.4 
minutes per week of ≥ moderate intensity PA as being statistically significant based on a standard deviation of 
115.6 minutes, two-sided paired t-test, significance level of 5%. This is sufficient for detecting the pre/post 
change from baseline to 3 months of 128.9 weekly minutes (self-report) noted during efficacy testing (28). With 
regard to acceptability, adoption potential, and appropriateness, the mean of responses to Likert scale items 
developed will be analyzed pre/post intervention with participants combined (n=60)(paired t-test) and stratified 
by organizational level (participants, community stakeholders, and delivery staff)(analysis of covariance). We 
will summarize costs from the perspective of implementing organization/s as average fixed [i.e., incurred 
regardless of the number of participants (e.g., training)], variable [i.e., vary depending on the number of 
participants (intervention sessions)], and total costs per participant (91-93). From the perspective of 
participants, we will also obtain a mean participation cost per person. We will also compare costs for PA and 
health care utilization incurred before and after participation using the data from the pre-post surveys. These 
analyses will inform implementation of BEAT Cancer on a larger scale as well as future analyses that compare 
costs and benefits of implementing the toolkit. 
 Anticipated problems: Strategies will be used to facilitate recruiting and retaining participants 
representative of the stakeholders targeted in this proposal (e.g., ethnic/racial enrollment as noted in the 
targeted enrollment table, variety of ages, stakeholders from different organizational units, etc.). Possible 
approaches include: 1) recruitment activities developed based on input from the community partner, 2) 
“customer friendly” staff and scheduling, 3) expressions of appreciation, and 4) participant incentives. Including 
all cancer types increases the population of possible participants, facilitates diverse viewpoints, and improves 
intervention reach. Although we anticipate that intervention adaptation will minimize cost in an effort to improve 
intervention implementation, we will randomly select a subsample of the cancer survivors enrolled and/or seek 
funding from local philanthropic entities if the cost of the adapted intervention exceeds the amount budgeted.  

Feasibility: The PI has demonstrated the ability to collaborate across disciplines and study sites (28, 59, 
94, 95). BEAT Cancer was designed based on focus groups (96), clinic-based surveys (97-99), and 
population-based surveys (48, 100-103) demonstrating the PI’s ability to collect and apply qualitative and 
quantitative data to intervention design. The feasibility of carrying out a project within the UAB CCN is 
supported by Dr. Pisu and Dr. Martin’s collaboration on a Healthcare Innovations Challenge Grant [e.g., 
involves a variety of patient interactions (in person, telephone, email, etc.); has enrolled almost 6,000 cancer 
survivors from 12 sites in five Southeastern states by working within the UAB CCN]. Therefore, this proposal 
has significant potential to reduce the burden of suffering in women cancer survivors by enhancing the 
implementation potential of an efficacious intervention that increases PA behavior and improves health.  



Bibliography 
 
1. NCCN NCCN. Survivorship version 1.2013. NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines). 2013. 
2. DeSantis CE, Lin CC, Mariotto AB, Siegel RL, Stein KD, Kramer JL, Alteri R, Robbins AS, Jemal A. 
Cancer treatment and survivorship statistics, 2014. CA Cancer J Clin. 2014;64(4):252-71. doi: 
10.3322/caac.21235. PubMed PMID: 24890451. 
3. Guy GP, Jr., Ekwueme DU, Yabroff KR, Dowling EC, Li C, Rodriguez JL, de Moor JS, Virgo KS. 
Economic burden of cancer survivorship among adults in the United States. J Clin Oncol. 2013;31(30):3749-
57. doi: 10.1200/JCO.2013.49.1241. PubMed PMID: 24043731; PubMed Central PMCID: PMC3795887. 
4. Hewitt M, Rowland JH, Yancik R. Cancer survivors in the United States: age, health, and disability. J 
Gerontol A Biol Sci Med Sci. 2003;58(1):82-91. PubMed PMID: 12560417. 
5. Steingart RM, Yadav N, Manrique C, Carver JR, Liu J. Cancer survivorship: cardiotoxic therapy in the 
adult cancer patient; cardiac outcomes with recommendations for patient management. Semin Oncol. 
2013;40(6):690-708. doi: 10.1053/j.seminoncol.2013.09.010. PubMed PMID: 24331191. 
6. Travis LB, Demark Wahnefried W, Allan JM, Wood ME, Ng AK. Aetiology, genetics and prevention of 
secondary neoplasms in adult cancer survivors. Nature reviews Clinical oncology. 2013;10(5):289-301. doi: 
10.1038/nrclinonc.2013.41. PubMed PMID: 23529000. 
7. Yabroff KR, Lawrence WF, Clauser S, Davis WW, Brown ML. Burden of illness in cancer survivors: 
findings from a population-based national sample. J Natl Cancer Inst. 2004;96(17):1322-30. PubMed PMID: 
15339970. 
8. Burris JL, Andrykowski M. Disparities in mental health between rural and nonrural cancer survivors: a 
preliminary study. Psychooncology. 2009. Epub 2009/07/08. doi: 10.1002/pon.1600. PubMed PMID: 
19582800. 
9. Reid-Arndt SA, Cox CR. Does rurality affect quality of life following treatment for breast cancer? J Rural 
Health. 2010;26(4):402-5. doi: 10.1111/j.1748-0361.2010.00295.x. PubMed PMID: 21029176; PubMed Central 
PMCID: PMC2967464. 
10. Katz ML, Reiter PL, Corbin S, de Moor JS, Paskett ED, Shapiro CL. Are rural Ohio Appalachia cancer 
survivors needs different than urban cancer survivors? Journal of cancer survivorship : research and practice. 
2010;4(2):140-8. Epub 2010/01/26. doi: 10.1007/s11764-010-0115-0. PubMed PMID: 20099044. 
11. Je Y, Jeon JY, Giovannucci EL, Meyerhardt JA. Association between physical activity and mortality in 
colorectal cancer: a meta-analysis of prospective cohort studies. Int J Cancer. 2013;133(8):1905-13. doi: 
10.1002/ijc.28208. PubMed PMID: 23580314. 
12. Ibrahim EM, Al-Homaidh A. Physical activity and survival after breast cancer diagnosis: meta-analysis 
of published studies. Medical oncology. 2011;28(3):753-65. Epub 2010/04/23. doi: 10.1007/s12032-010-9536-
x. PubMed PMID: 20411366. 
13. Alfano CM, Smith T, de Moor JS, Glasgow RE, Khoury MJ, Hawkins NA, Stein KD, Rechis R, Parry C, 
Leach CR, Padgett L, Rowland JH. An action plan for translating cancer survivorship research into care. J Natl 
Cancer Inst. 2014;106(11). doi: 10.1093/jnci/dju287. PubMed PMID: 25249551. 
14. Loprinzi PD, Lee H, Cardinal BJ. Objectively measured physical activity among US cancer survivors: 
considerations by weight status. J Cancer Surviv. 2013;7(3):493-9. doi: 10.1007/s11764-013-0293-7. PubMed 
PMID: 23686709. 
15. Courneya KS. Efficacy, effectiveness, and behavior change trials in exercise research. Int J Behav Nutr 
Phys Act. 2010;7:81. Epub 2010/11/16. doi: 1479-5868-7-81 [pii] 
10.1186/1479-5868-7-81. PubMed PMID: 21073717; PubMed Central PMCID: PMC2989301. 
16. Weaver KE, Geiger AM, Lu L, Case LD. Rural-urban disparities in health status among US cancer 
survivors. Cancer. 2013;119(5):1050-7. doi: 10.1002/cncr.27840. PubMed PMID: 23096263; PubMed Central 
PMCID: PMC3679645. 
17. Eberhardt MS, Pamuk ER. The importance of place of residence: examining health in rural and 
nonrural areas. Am J Public Health. 2004;94(10):1682-6. PubMed PMID: 15451731. 
18. Trivedi T, Liu J, Probst JC, Martin AB. The metabolic syndrome: are rural residents at increased risk? J 
Rural Health. 2013;29(2):188-97. doi: 10.1111/j.1748-0361.2012.00422.x. PubMed PMID: 23551649. 
19. Singh GK, Siahpush M. Widening rural-urban disparities in life expectancy, U.S., 1969-2009. Am J Prev 
Med. 2014;46(2):e19-29. doi: 10.1016/j.amepre.2013.10.017. PubMed PMID: 24439358. 



20. Bennett KJ, Olatosi B, Probst JC. Health disparities: A rural-urban chartbook Columbia, SC: South 
Carolina Rural Health Research Center; 2008 [01/10/2013]. Available from: http://rhr.sph.sc.edu/report/%287-
3%29%20Health%20Disparities%20A%20Rural%20Urban%20Chartbook%20-%20Distribution%20Copy.pdf. 
21. Davis AM, Bennett KJ, Befort C, Nollen N. Obesity and related health behaviors among urban and rural 
children in the United States: data from the National Health And Nutrition Examination Survey 2003-2004 and 
2005-2006. Journal of pediatric psychology. 2011;36(6):669-76. doi: 10.1093/jpepsy/jsq117. PubMed PMID: 
21227910; PubMed Central PMCID: PMC3131698. 
22. Yancey AK, Ory MG, Davis SM. Dissemination of physical activity promotion interventions in 
underserved populations. Am J Prev Med. 2006;31(4 Suppl):S82-91. doi: 10.1016/j.amepre.2006.06.020. 
PubMed PMID: 16979472. 
23. Phillips SM, Alfano CM, Perna FM, Glasgow RE. Accelerating translation of physical activity and cancer 
survivorship research into practice: recommendations for a more integrated and collaborative approach. 
Cancer Epidemiol Biomarkers Prev. 2014;23(5):687-99. doi: 10.1158/1055-9965.EPI-13-1355. PubMed PMID: 
24599577. 
24. Brownson RC, Colditz GA, Proctor EK. Dissemination and implementation research in health. New 
York, NY: Oxford University Press, Inc.; 2012. 
25. Bourke L, Homer KE, Thaha MA, Steed L, Rosario DJ, Robb KA, Saxton JM, Taylor SJ. Interventions 
for promoting habitual exercise in people living with and beyond cancer. Cochrane Database Syst Rev. 
2013;9:CD010192. doi: 10.1002/14651858.CD010192.pub2. PubMed PMID: 24065550. 
26. Spark LC, Reeves MM, Fjeldsoe BS, Eakin EG. Physical activity and/or dietary interventions in breast 
cancer survivors: a systematic review of the maintenance of outcomes. J Cancer Surviv. 2013;7(1):74-82. doi: 
10.1007/s11764-012-0246-6. PubMed PMID: 23179496. 
27. Rogers LQ, Hopkins-Price P, Vicari S, Markwell S, Pamenter R, Courneya KS, Hoelzer K, Naritoku C, 
Edson B, Jones L, Dunnington G, Verhulst S. Physical activity and health outcomes three months after 
completing a physical activity behavior change intervention: persistent and delayed effects. Cancer Epidemiol 
Biomarkers Prev. 2009;18(5):1410-8. Epub 2009/04/23. doi: 1055-9965.EPI-08-1045 [pii] 
10.1158/1055-9965.EPI-08-1045. PubMed PMID: 19383889. 
28. Rogers LQ, Courneya K, Anton PM, Hopkins-Price P, Verhulst S, Vicari S, Robbs R, Mocharnuk R, 
McAuley E. Effects of the BEAT Cancer physical activity behavior change intervention on physical activity, 
aerobic fitness, and quality of life in breast cancer survivors: A multicenter randomized controlled trial. Breast 
Cancer Research and Treatment. Under review. 
29. Rogers LQ, Hopkins-Price P, Vicari S, Pamenter R, Courneya KS, Markwell S, Verhulst S, Hoelzer K, 
Naritoku C, Jones L, Dunnington G, Lanzotti V, Wynstra J, Shah L, Edson B, Graff A, Lowy M. A randomized 
trial to increase physical activity in breast cancer survivors. Med Sci Sports Exerc. 2009;41(4):935-46. Epub 
2009/03/12. doi: 10.1249/MSS.0b013e31818e0e1b. PubMed PMID: 19276838. 
30. Bauman AA, Domenech MM, Amador NG, Forgatch MS, Parra-Cardona JR. Parent Management 
Training-Oregon Model (PMTO) in Mexico City: Integrating cultural adaptation activities in an implementation 
model. Clin Psychol Sci Prac. 2014;21:32-47. 
31. Cabassa LJ, Baumann AA. A two-way street: bridging implementation science and cultural adaptations 
of mental health treatments. Implement Sci. 2013;8:90. doi: 10.1186/1748-5908-8-90. PubMed PMID: 
23958445; PubMed Central PMCID: PMC3765289. 
32. Lee SJ, Altschul I, Mowbray CT. Using planned adaptation to implement evidence-based programs with 
new populations. American journal of community psychology. 2008;41(3-4):290-303. doi: 10.1007/s10464-008-
9160-5. PubMed PMID: 18307029. 
33. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: 
combining elements of clinical effectiveness and implementation research to enhance public health impact. 
Med Care. 2012;50(3):217-26. doi: 10.1097/MLR.0b013e3182408812. PubMed PMID: 22310560; PubMed 
Central PMCID: PMC3731143. 
34. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of 
health services research findings into practice: a consolidated framework for advancing implementation 
science. Implement Sci. 2009;4:50. doi: 10.1186/1748-5908-4-50. PubMed PMID: 19664226; PubMed Central 
PMCID: PMC2736161. 
35. Rogers EM. Diffusion of innovations. 5th ed. New York: Free Press; 2003. 
36. Rastogi M, Wieling E. Voices of color : first-person accounts of ethnic minority therapists. Thousand 
Oaks: Sage Publications; 2005. 

http://rhr.sph.sc.edu/report/%287-3%29%20Health%20Disparities%20A%20Rural%20Urban%20Chartbook%20-%20Distribution%20Copy.pdf
http://rhr.sph.sc.edu/report/%287-3%29%20Health%20Disparities%20A%20Rural%20Urban%20Chartbook%20-%20Distribution%20Copy.pdf


37. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, Griffey R, Hensley M. Outcomes 
for implementation research: conceptual distinctions, measurement challenges, and research agenda. Adm 
Policy Ment Health. 2011;38(2):65-76. doi: 10.1007/s10488-010-0319-7. PubMed PMID: 20957426; PubMed 
Central PMCID: PMC3068522. 
38. Palmer NR, Geiger AM, Lu L, Case LD, Weaver KE. Impact of rural residence on forgoing healthcare 
after cancer because of cost. Cancer Epidemiol Biomarkers Prev. 2013;22(10):1668-76. doi: 10.1158/1055-
9965.EPI-13-0421. PubMed PMID: 24097196; PubMed Central PMCID: PMC3833446. 
39. Fenn KM, Evans SB, McCorkle R, DiGiovanna MP, Pusztai L, Sanft T, Hofstatter EW, Killelea BK, 
Knobf MT, Lannin DR, Abu-Khalaf M, Horowitz NR, Chagpar AB. Impact of financial burden of cancer on 
survivors' quality of life. Journal of oncology practice / American Society of Clinical Oncology. 2014;10(5):332-
8. doi: 10.1200/JOP.2013.001322. PubMed PMID: 24865220. 
40. Stein KD, Syrjala KL, Andrykowski MA. Physical and psychological long-term and late effects of cancer. 
Cancer. 2008;112(11 Suppl):2577-92. doi: 10.1002/cncr.23448. PubMed PMID: 18428205. 
41. Speck RM, Courneya KS, Masse LC, Duval S, Schmitz KH. An update of controlled physical activity 
trials in cancer survivors: a systematic review and meta-analysis. Journal of cancer survivorship : research and 
practice. 2010;4(2):87-100. Epub 2010/01/07. doi: 10.1007/s11764-009-0110-5. PubMed PMID: 20052559. 
42. Weaver KE, Foraker RE, Alfano CM, Rowland JH, Arora NK, Bellizzi KM, Hamilton AS, Oakley-Girvan 
I, Keel G, Aziz NM. Cardiovascular risk factors among long-term survivors of breast, prostate, colorectal, and 
gynecologic cancers: a gap in survivorship care? J Cancer Surviv. 2013;7(2):253-61. doi: 10.1007/s11764-013-
0267-9. PubMed PMID: 23417882; PubMed Central PMCID: PMC3756807. 
43. Mason C, Alfano CM, Smith AW, Wang CY, Neuhouser ML, Duggan C, Bernstein L, Baumgartner KB, 
Baumgartner RN, Ballard-Barbash R, McTiernan A. Long-term physical activity trends in breast cancer 
survivors. Cancer Epidemiol Biomarkers Prev. 2013;22(6):1153-61. doi: 10.1158/1055-9965.EPI-13-0141. 
PubMed PMID: 23576689; PubMed Central PMCID: PMC3688258. 
44. Patterson PD, Moore CG, Probst JC, Shinogle JA. Obesity and physical inactivity in rural America. J 
Rural Health. 2004;20(2):151-9. PubMed PMID: 15085629. 
45. Weaver KE, Palmer N, Lu L, Case LD, Geiger AM. Rural-urban differences in health behaviors and 
implications for health status among US cancer survivors. Cancer Causes Control. 2013;24(8):1481-90. doi: 
10.1007/s10552-013-0225-x. PubMed PMID: 23677333; PubMed Central PMCID: PMC3730816. 
46. Fan JX, Wen M, Kowaleski-Jones L. Rural-urban differences in objective and subjective measures of 
physical activity: findings from the National Health and Nutrition Examination Survey (NHANES) 2003-2006. 
Prev Chronic Dis. 2014;11:E141. doi: 10.5888/pcd11.140189. PubMed PMID: 25144676; PubMed Central 
PMCID: PMC4149321. 
47. Vallance JK, Lavallee CM, Culos-Reed NS, Trudeau MG. Physical activity is associated with clinically 
important differences in health-related quality of life among rural and small-town breast cancer survivors. 
Support Care Cancer. 2012;20(5):1079-87. doi: 10.1007/s00520-011-1188-7. PubMed PMID: 21573738. 
48. Rogers LQ, Markwell SJ, Courneya KS, McAuley E, Verhulst S. Physical activity type and intensity 
among rural breast cancer survivors: patterns and associations with fatigue and depressive symptoms. Journal 
of cancer survivorship : research and practice. 2011;5(1):54-61. Epub 2010/11/27. doi: 10.1007/s11764-010-
0160-8. PubMed PMID: 21110134; PubMed Central PMCID: PMC3041842. 
49. Folta SC, Lichtenstein AH, Seguin RA, Goldberg JP, Kuder JF, Nelson ME. The StrongWomen-Healthy 
Hearts program: reducing cardiovascular disease risk factors in rural sedentary, overweight, and obese midlife 
and older women. Am J Public Health. 2009;99(7):1271-7. doi: 10.2105/AJPH.2008.145581. PubMed PMID: 
19443826; PubMed Central PMCID: PMC2696662. 
50. Scarinci IC, Moore A, Wynn-Wallace T, Cherrington A, Fouad M, Li Y. A community-based, culturally 
relevant intervention to promote healthy eating and physical activity among middle-aged African American 
women in rural Alabama: Findings from a group randomized controlled trial. Prev Med. 2014;69C:13-20. doi: 
10.1016/j.ypmed.2014.08.016. PubMed PMID: 25152504. 
51. Walker SN, Pullen CH, Boeckner L, Hageman PA, Hertzog M, Oberdorfer MK, Rutledge MJ. Clinical 
trial of tailored activity and eating newsletters with older rural women. Nurs Res. 2009;58(2):74-85. doi: 
10.1097/NNR.0b013e31818fcee1. PubMed PMID: 19289928; PubMed Central PMCID: PMC2931806. 
52. Courneya KS, Friedenreich CM, Quinney HA, Fields AL, Jones LW, Vallance JK, Fairey AS. A 
longitudinal study of exercise barriers in colorectal cancer survivors participating in a randomized controlled 
trial. Ann Behav Med. 2005;29(2):147-53. PubMed PMID: 15823788. 



53. Rogers LQ, Courneya KS, Robbins KT, Malone J, Seiz A, Koch L, Rao K. Physical activity correlates 
and barriers in head and neck cancer patients. Support Care Cancer. 2008;16(1):19-27. PubMed PMID: 
17602246. 
54. Irwin ML. Physical activity interventions for cancer survivors. Br J Sports Med. 2009;43(1):32-8. doi: 
10.1136/bjsm.2008.053843. PubMed PMID: 18948351. 
55. Eakin EG, Lawler SP, Winkler EA, Hayes SC. A randomized trial of a telephone-delivered exercise 
intervention for non-urban dwelling women newly diagnosed with breast cancer: exercise for health. Ann 
Behav Med. 2012;43(2):229-38. doi: 10.1007/s12160-011-9324-7. PubMed PMID: 22109352. 
56. USDA. United States Department of Agriculture, Rural-Urban Continuum Codes. 
http://wwwersusdagov/data-products/rural-urban-continuum-codes/documentationaspx. Accessed October 27, 
2014. 
57. Borrelli B. The Assessment, Monitoring, and Enhancement of Treatment Fidelity In Public Health 
Clinical Trials. Journal of public health dentistry. 2011;71(s1):S52-S63. doi: 10.1111/j.1752-
7325.2011.00233.x. PubMed PMID: 21499543; PubMed Central PMCID: PMC3074245. 
58. Weiser P, Becker T, Losert C, Alptekin K, Berti L, Burti L, Burton A, Dernovsek M, Dragomirecka E, 
Freidl M, Friedrich F, Genova A, Germanavicius A, Halis U, Henderson J, Hjorth P, Lai T, Larsen JI, Lech K, 
Lucas R, Marginean R, McDaid D, Mladenova M, Munk-Jorgensen P, Paziuc A, Paziuc P, Priebe S, Prot-
Klinger K, Wancata J, Kilian R. European network for promoting the physical health of residents in psychiatric 
and social care facilities (HELPS): background, aims and methods. BMC Public Health. 2009;9:315. doi: 
10.1186/1471-2458-9-315. PubMed PMID: 19715560; PubMed Central PMCID: PMC2741451. 
59. Rogers LQ, McAuley E, Anton PM, Courneya KS, Vicari S, Hopkins-Price P, Verhulst S, Mocharnuk R, 
Hoelzer K. Better exercise adherence after treatment for cancer (BEAT Cancer) study: rationale, design, and 
methods. Contemporary clinical trials. 2012;33(1):124-37. Epub 2011/10/11. doi: 10.1016/j.cct.2011.09.004. 
PubMed PMID: 21983625; PubMed Central PMCID: PMC3253876. 
60. Proctor EK, Landsverk J, Aarons G, Chambers D, Glisson C, Mittman B. Implementation research in 
mental health services: an emerging science with conceptual, methodological, and training challenges. Adm 
Policy Ment Health. 2009;36(1):24-34. Epub 2008/12/24. doi: 10.1007/s10488-008-0197-4. PubMed PMID: 
19104929. 
61. NIH. Fact Sheet - Health Disparities October 2010 [02/06/2013]. Available from: 
http://report.nih.gov/nihfactsheets/Pdfs/HealthDisparities(NIMHD).pdf. 
62. Koh HK, Sebelius KG. Promoting prevention through the Affordable Care Act. N Engl J Med. 
2010;363(14):1296-9. doi: 10.1056/NEJMp1008560. PubMed PMID: 20879876. 
63. Ballew P, Brownson RC, Haire-Joshu D, Heath GW, Kreuter MW. Dissemination of effective physical 
activity interventions: are we applying the evidence? Health Educ Res. 2010;25(2):185-98. doi: 
10.1093/her/cyq003. PubMed PMID: 20156839; PubMed Central PMCID: PMC3276220. 
64. Beasley JM, Kwan ML, Chen WY, Weltzien EK, Kroenke CH, Lu W, Nechuta SJ, Cadmus-Bertram L, 
Patterson RE, Sternfeld B, Shu XO, Pierce JP, Caan BJ. Meeting the physical activity guidelines and survival 
after breast cancer: findings from the after breast cancer pooling project. Breast cancer research and 
treatment. 2011. Epub 2011/09/22. doi: 10.1007/s10549-011-1770-1. PubMed PMID: 21935600. 
65. Roine E, Roine RP, Rasanen P, Vuori I, Sintonen H, Saarto T. Cost-effectiveness of interventions 
based on physical exercise in the treatment of various diseases: a systematic literature review. Int J Technol 
Assess Health Care. 2009;25(4):427-54. Epub 2009/10/23. doi: 10.1017/S0266462309990353. PubMed PMID: 
19845974. 
66. Grimshaw J, Eccles M, Thomas R, MacLennan G, Ramsay C, Fraser C, Vale L. Toward evidence-
based quality improvement. Evidence (and its limitations) of the effectiveness of guideline dissemination and 
implementation strategies 1966-1998. J Gen Intern Med. 2006;21 Suppl 2:S14-20. doi: 10.1111/j.1525-
1497.2006.00357.x. PubMed PMID: 16637955; PubMed Central PMCID: PMC2557130. 
67. Rigg KK, Cook HH, Murphy JW. Expanding the scope and relevance of health interventions: moving 
beyond clinical trials and behavior change models. International journal of qualitative studies on health and 
well-being. 2014;9:24743. doi: 10.3402/qhw.v9.24743. PubMed PMID: 25053530; PubMed Central PMCID: 
PMC4107301. 
68. Bandura A. Social foundations of thought and action: a social cognitive theory. Upper Saddle River, NJ: 
Prentice-Hall; 1986. 
69. Rogers LQ, Markwell S, Hopkins-Price P, Vicari S, Courneya KS, Hoelzer K, Verhulst S. Reduced 
barriers mediated physical activity maintenance among breast cancer survivors. Journal of Sport & Exercise 
Psychology. 2011;33(2):235-54. Epub 2011/05/12. PubMed PMID: 21558582. 

http://wwwersusdagov/data-products/rural-urban-continuum-codes/documentationaspx
http://report.nih.gov/nihfactsheets/Pdfs/HealthDisparities(NIMHD).pdf


70. Rogers LQ, Fogleman A, Trammell R, Hopkins-Price P, Vicari S, Rao K, Edson B, Verhulst S, 
Courneya KS, Hoelzer K. Effects of a Physical Activity Behavior Change Intervention on Inflammation and 
Related Health Outcomes in Breast Cancer Survivors: Pilot Randomized Trial. Integrative cancer therapies. 
2012. Epub 2012/07/27. doi: 10.1177/1534735412449687. PubMed PMID: 22831916. 
71. Creswell JW, Klassen AC, Clark VLP, Smith KC. Best practices for mixed methods research in the 
health sciences. Bethesda, MD: Office of Behavioral and Social Sciences Research; 2011. 
72. Aarons GA, Green AE, Palinkas LA, Self-Brown S, Whitaker DJ, Lutzker JR, Silovsky JF, Hecht DB, 
Chaffin MJ. Dynamic adaptation process to implement an evidence-based child maltreatment intervention. 
Implement Sci. 2012;7:32. doi: 10.1186/1748-5908-7-32. PubMed PMID: 22512914; PubMed Central PMCID: 
PMC3436717. 
73. Denzin NK, Lincoln YS. Handbook of qualitative research. 2nd ed. Thousand Oaks, California: Sage 
Publications, Inc.; 2000. 
74. Miles MB, Huberman AM. Qualitative data analysis: An expanded sourcebook. 2nd ed. Thousand 
Oaks, California: Sage Publications, Inc.; 1994. 
75. Bernard HR. Social research methods : qualitative and quantitative approaches. Thousand Oaks, Calif.: 
Sage Publications; 2000. 
76. Bogdan R, Biklen SK. Qualitative research for education : an introduction to theory and methods. 3rd 
ed. Boston: Allyn and Bacon; 1998. xi, 276 p. p. 
77. Gallagher M, Hares T, Spencer J, Bradshaw C, Webb I. The nominal group technique: a research tool 
for general practice? Fam Pract. 1993;10(1):76-81. PubMed PMID: 8477899. 
78. Jefferson WK, Zunker C, Feucht JC, Fitzpatrick SL, Greene LF, Shewchuk RM, Baskin ML, Walton 
NW, Phillips B, Ard JD. Use of the Nominal Group Technique (NGT) to understand the perceptions of the 
healthiness of foods associated with African Americans. Evaluation and program planning. 2010;33(4):343-8. 
doi: 10.1016/j.evalprogplan.2009.11.002. PubMed PMID: 20047762. 
79. Kristofco R, Shewchuk R, Casebeer L, Bellande B, Bennett N. Attributes of an ideal continuing medical 
education institution identified through nominal group technique. The Journal of continuing education in the 
health professions. 2005;25(3):221-8. doi: 10.1002/chp.33. PubMed PMID: 16173055. 
80. Catalani C, Minkler M. Photovoice: a review of the literature in health and public health. Health Educ 
Behav. 2010;37(3):424-51. doi: 10.1177/1090198109342084. PubMed PMID: 19797541. 
81. Wang CC. Photovoice: a participatory action research strategy applied to women's health. Journal of 
women's health / the official publication of the Society for the Advancement of Women's Health Research. 
1999;8(2):185-92. PubMed PMID: 10100132. 
82. Palibroda B, Krieg B, Murdock L, Havelock J. A practical guide to photovoice: Sharing pictures, telling 
stories and changing communities Winnipeg, Manitoba: Prairie Women's Health Centre of Excellence 
(PWHCE); 2009 [updated March 200901/28/2013]. Available from: 
http://www.pwhce.ca/photovoice/pdf/Photovoice_Manual.pdf. 
83. McGuirt JT, Jilcott SB, Vu MB, Keyserling TC. Conducting community audits to evaluate community 
resources for healthful lifestyle behaviors: an illustration from rural eastern North Carolina. Prev Chronic Dis. 
2011;8(6):A149. PubMed PMID: 22005642; PubMed Central PMCID: PMC3221588. 
84. Godin G, Jobin J, Bouillon J. Assessment of leisure time exercise behavior by self-report: a concurrent 
validity study. Can J Public Health. 1986;77(5):359-62. PubMed PMID: 3791117. 
85. Godin G, Shephard RJ. A simple method to assess exercise behavior in the community. Can J Appl 
Sport Sci. 1985;10(3):141-6. PubMed PMID: 4053261. 
86. Jacobs DR, Jr., Ainsworth BE, Hartman TJ, Leon AS. A simultaneous evaluation of 10 commonly used 
physical activity questionnaires. Med Sci Sports Exerc. 1993;25(1):81-91. PubMed PMID: 8423759. 
87. Ware JE, Kosinski M, Dewey JE. How to Score Version 2 of the SF-36® Health Survey. Lincoln, RI: 
Quality Metric Incorporated; 2000. 
88. Steckler A, Goodman RM, McLeroy KR, Davis S, Koch G. Measuring the diffusion of innovative health 
promotion programs. Am J Health Promot. 1992;6(3):214-24. PubMed PMID: 10148679. 
89. Moore GC, Benbasat I. Development of an instrument to measure the perceptions of adopting an 
information technology innovation. Information Systems Research. 1991;2(3):192-222. 
90. Cook JM, O'Donnell C, Dinnen S, Coyne JC, Ruzek JI, Schnurr PP. Measurement of a model of 
implementation for health care: toward a testable theory. Implement Sci. 2012;7:59. doi: 10.1186/1748-5908-7-
59. PubMed PMID: 22759451; PubMed Central PMCID: PMC3541168. 
91. Drummond M. Methods for the economic evaluation of health care programmes. 2nd ed. Oxford ; New 
York: Oxford University Press; 1997. 

http://www.pwhce.ca/photovoice/pdf/Photovoice_Manual.pdf


92. Gold MR. Cost-effectiveness in health and medicine. New York: Oxford University Press; 1996. 
93. Haddix AC. Prevention effectiveness : a guide to decision analysis and economic evaluation. New York: 
Oxford University Press; 1996. 
94. Rogers LQ, Bailey JE, Gutin B, Johnson KC, Levine MA, Milan F, Seelig CB, Sherman SE. Teaching 
resident physicians to provide exercise counseling: a needs assessment. Acad Med. 2002;77(8):841-4. 
PubMed PMID: 12176702. 
95. Evans AT, Rogers LQ, Peden JG, Jr., Seelig CB, Layne RD, Levine MA, Levin ML, Grossman RS, 
Darden PM, Jackson SM, Ammerman AS, Settle MB, Stritter FT, Fletcher SW. Teaching dietary counseling 
skills to residents: patient and physician outcomes. The CADRE Study Group. Am J Prev Med. 
1996;12(4):259-65. PubMed PMID: 8874689. 
96. Rogers LQ, Matevey C, Hopkins-Price P, Shah P, Dunnington G, Courneya KS. Exploring social 
cognitive theory constructs for promoting exercise among breast cancer patients. Cancer Nurs. 
2004;27(6):462-73. PubMed PMID: 15632787. 
97. Rogers LQ, Courneya KS, Shah P, Dunnington G, Hopkins-Price P. Exercise stage of change, barriers, 
expectations, values and preferences among breast cancer patients during treatment: a pilot study. Eur J 
Cancer Care. 2007;16(1):55-66. PubMed PMID: 17227354. 
98. Rogers LQ, Courneya KS, Verhulst S, Markwell S, Lanzotti V, Shah P. Exercise barrier and task self-
efficacy in breast cancer patients during treatment. Support Care Cancer. 2006;14(1):84-90. PubMed PMID: 
16007455. 
99. Rogers LQ, Shah P, Dunnington G, Greive A, Shanmugham A, Dawson B, Courneya KS. Social 
cognitive theory and physical activity during breast cancer treatment. Oncol Nurs Forum. 2005;32(4):807-15. 
PubMed PMID: 15990910. 
100. Rogers LQ, Courneya KS, Verhulst S, Markwell S, McAuley E. Factors associated with exercise 
counseling and program preferences among breast cancer survivors. J Phys Act Health. 2008;5:688-705. 
101. Rogers LQ, Markwell SJ, Courneya KS, McAuley E, Verhulst S. Exercise preference patterns, 
resources, and environment among rural breast cancer survivors. J Rural Health. 2009;25(4):388-91. Epub 
2009/09/29. doi: JRH249 [pii] 
10.1111/j.1748-0361.2009.00249.x. PubMed PMID: 19780920. 
102. Rogers LQ, Markwell SJ, Verhulst S, McAuley E, Courneya KS. Rural breast cancer survivors: exercise 
preferences and their determinants. Psychooncology. 2009;18(4):412-21. Epub 2009/02/26. doi: 
10.1002/pon.1497. PubMed PMID: 19241491. 
103. Rogers LQ, McAuley E, Courneya KS, Verhulst SJ. Correlates of Physical Activity Self-efficacy Among 
Breast Cancer Survivors. Am J Health Behav. 2008;32(6):594-603. PubMed PMID: 18442339. 
 
 


	Project summary R21 DI resubmission 11 05 2014
	entire Find BEAT resubmit_11 07 2014

