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Abstract

Objective: The objective of the study is to test theoretical intervention fidelity and feasibility of 

MOVING ON, a self-directed, home-based, randomized controlled trial to increase exercise 

outcome expectations (OEs) (what one expects to obtain or avoid as a result of a behavior or lack 

thereof), among breast cancer survivors.

Method: Stage Ia to IIb survivors (n = 60) were given the MOVING ON intervention or control 

booklet. Data were collected through online surveys and an accelerometer at baseline, 4, 8, and 12 

weeks postintervention. Fidelity was measured by questions assessing participant perceptions of 

MOVING ON (score ≥2) and direction of intervention effects. Feasibility was measured by 

recruitment rate (target of 60 participants in 6 months), retention (total attrition <17%), and 

acquisition of accelerometer data (% ≥subjective exercise data obtained). Analyses consisted of 

descriptive statistics, mixed models, and content analysis.

Results: Fidelity met a priori criteria (mean = 3.31, SD = 0.87). Outcome expectations increased 

0.01 points, and weekly steps increased by 970 every 4 weeks in the intervention arm compared to 

the control arm. All effect sizes were small, ranging from 0.01 to 0.09. Target enrollment, achieved 

in 17 weeks, met a priori feasibility criteria. Retention (66%) and accelerometer data acquisition 

(60%) (compared to 73% of subjective exercise data) did not.

Conclusion: MOVING ON influenced OEs as intended and was well received by participants. A 

fully powered study, of this low-cost, easy-to-implement intervention, is warranted. Intervention 

and measurement strategies used in MOVING ON can be incorporated in any study targeting OEs 

as a mediator of exercise or collecting exercise data with an accelerometer.
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1 | BACKGROUND

Cancer survivors are motivated to engage in health behaviors that they believe will improve 

their long-term outcomes and quality of life.1 Regular aerobic exercise is 1 such behavior 

that they may benefit from; it is associated with improved survival and increases quality of 

life for breast cancer survivors.2 However, only 16% to 37% 3,4 of the 3.1 million breast 

cancer survivors in the United States adhere to the minimum recommended 150 weekly 

minutes of moderate-intensity aerobic exercise.5,6 Further, among survivors who exercised 

regularly prediagnosis, exercise levels decrease during and after adjuvant therapy.7,8

One possible explanation for poor exercise adherence among breast cancer survivors is that 

they have low exercise outcome expectations (OEs). 9 Outcome expectations refer to 

people’s beliefs about an (in) action leading to an outcome.10 Dimensions of OEs include 

(1) accessibility—the frequency with which outcome(s) are considered; (2) certainty—

perceived probability outcome(s) will occur; and (3) importance—value placed on the 

outcome(s).11–13 According to several health behavior change theories, increased beliefs that 

exercise will produce benefits (ie, having high OEs) lead to behavior change.10,14,15 Among 

noncancer populations, individuals who expect more positive and less negative outcomes of 

exercise have stronger intentions to exercise and exercise more.16,17

Effective strategies to increase exercise OEs among breast cancer survivors are not well 

established. Interventions that included OEs, along with other social cognitive predictors of 

exercise, have increased exercise among breast cancer survivors.18–20 However, the extent to 

which these interventions effectively increased OEs is not clear because direct effects on 

OEs were not reported,19,20 or were found negative.18 Additionally, prior interventions have 

not included strategies to specifically increase OE dimensions of accessibility, certainty, and 

importance.

A deeper understanding of how intervention components influence dimensions of OEs can 

inform the most effective ways to incorporate OEs in exercise interventions. Theoretical 

intervention fidelity refers to the consistency between intervention components that are 

theoretically hypothesized to produce change in theoretical constructs of interest (such as 

OEs) and the extent to which the components actually produce those changes.21 No studies 

have examined theoretical intervention fidelity of strategies intended to increase cancer 

survivors’ exercise OEs. Thus, the purpose of this manuscript is to report theoretical 

intervention fidelity and feasibility of delivering MOVING ON, an intervention to increase 

exercise outcome expectation accessibility, certainty, and importance, among breast cancer 

survivors.
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1.1 | Theoretical framework

The theoretical framework guiding this study is detailed elsewhere.22 This framework is 

based on evidence that exercise increases when breast cancer survivors (1) believe they can 

perform exercise (ie, have high exercise self-efficacy) and (2) expect desired outcomes will 

ensue10,18,19,23 (ie, have high exercise OEs).10,24 There are several dimensions of OEs 

including accessibility, certainty, and importance. This framework proposes that self-efficacy 

and all OEs increase exercise intentions (the most proximal predictor of behavior)14,25 and 

exercise.

2 | METHODS

2.1 | Design

This phase II feasibility study was a randomized 2-arm trial. This study was registered with 

Clinical.Trials.gov (NCT02348710) and received institutional Internal Review Board 

approval (Protocol #00059469).

2.2 | Sample and setting

Participants were recruited in-person and through mailed invitations from a multidisciplinary 

breast cancer clinic at a tertiary cancer center. Eligibility criteria included (1) stage IA to IIB 

breast cancer diagnosis; (2) being 2 months to 10-year status postsurgery, radiation, and 

chemotherapy; (3) English speaking; (4) no evidence of recurrence, as determined by 

oncologic provider at a routine visit; (5) being inactive (self-reported ≤150 minute/week 

moderate-strenuous-intensity exercise) over the last month; (6) no contradictions to exercise 

based on the Physical Activity Readiness Questionnaire26; (7) access to a computer; and (8) 

possession of a smartphone. This phase II study was not powered for statistical testing. 

Rather, 60 participants were recruited to explore intervention effects, as part of assessing 

theoretical intervention fidelity,21 and feasibility of research methods.

2.3 | Procedures

Consented participants were randomly assigned with equal probability to the intervention or 

attention control. A random number generator was used in excel to produce a randomization 

table. The randomization table was uploaded into Redcap, where participants were 

automatically randomized to group assignment. Demographic data were collected by 

medical chart review and interview. Objective exercise was collected by a Fitbit® that was 

synced to a Fitbit® account, created by a blinded research assistant, and mailed to 

participants. Participants who had a Fitbit® were allowed to use it and gave the study team 

direct access to data, by providing their username and password, to their established Fitbit® 

account. The Fitbit® was worn for 2 weeks, prior to receipt of intervention materials, to 

establish baseline exercise. Participants were mailed a MOVING ON intervention or 

attention control booklet,22 and were instructed to complete it within 1 week. A research 

assistant logged into Fitbit® accounts to retrieve objective exercise data at baseline, 4, 8, and 

12 weeks postintervention. At these time points, subjective exercise, OEs, and selfefficacy 

were assessed through online surveys. Participants were allowed to keep the Fitbit as a thank 

you for study participation and compensation for their time.
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2.4 | Intervention

The intervention is described in detail elsewhere.22 Briefly, it consisted of a booklet 

containing narrative messages and writing and thinking activities to increase OE 

accessibility, certainty, and importance. The booklet provided a global overview of potential 

positive exercise outcomes for cancer survivors. The accessibility section instructed 

participants to list at least 3 strategies to help them think about outcomes they may 

experience if they exercise regularly. The certainty section contained 3 narrative messages (2 

from breast cancer survivors who exercise regularly and 1 from an oncologist). Each 

survivor narrative included her photograph and summarized her personal story of (1) cancer 

treatments and side effects she experiences/ed and (2) outcomes obtained as a result of 

exercise and how achieving these outcomes helps her manage symptoms (eg, stress, pain). 

The oncologist’s narrative contained (1) her personal recommendation for breast cancer 

survivors to exercise and (2) outcomes she believes survivors may obtain, based upon 

current research. The importance section contained instructions to identify 3 most desired 

exercise outcomes and write about why each is personally important. The control arm 

received a similar booklet focused on diet only. The diet booklet included 1 oncologist and 1 

survivor narrative, created by the research team. Both arms were also given the American 

Cancer Society’s diet and exercise recommendations for cancer survivors.

2.5 I Measures

2.5.1 | Fidelity—Theoretical intervention fidelity (ie, correspondence between intended 

and actual intervention effects on OEs)21 was measured by 9 questions (Table 1) and the 

direction of intervention effects. Fidelity was defined a priori as a score of greater than 2.0 

for the 9 questions and OEs increasing more in the intervention compared to the control arm. 

Five open-ended questions (Table 1) were asked to provide insights into quantitative fidelity 

scores.

2.5.2 | Outcome expectations—Outcome expectations were measured using a 

multidimensional exercise OE measure for breast cancer survivors.27 This measure assesses 

the dimensions of accessibility, certainty, and importance of 20 items that are possible 

outcomes of exercise, specific to breast cancer survivors, such as decreased recurrence risk. 

In a sample of 73 breast cancer survivors, the importance and accessibility measures 

demonstrated excellent reliability (Cronbach α = .96–.97) and stability over a 4-week time 

period (rs = 0.64–0.74).27

2.5.3 | Exercise—Exercise intentions were measured with a 3-item scale that had 

excellent reliability (Cronbach α = .87) in a sample of colorectal cancer survivors.28 

Exercise was measured subjectively as total weekly minutes of moderate and strenuous 

intensity exercise, using the Godin Leisure-Time Exercise Questionnaire (GLTEQ)29 and 

objectively using Fitbit®, which has demonstrated good reliability and validity for 

monitoring overground energy expenditure in lab-based treadmill and stair climber testing.30

2.5.4 | Feasibility—Feasibility was measured by participant recruitment and retention 

and acquisition of Fitbit® data. Based on previous research, a priori feasibility criteria were 

set as recruitment of 60 participants in 6 months, total attrition less than 17%, and percent of 
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Fitbit® data obtained being equal or greater than the percent of subjective exercise data 

obtained from the sample.22 Researcher notes were created to detail communication with 

participants about Fitbit® use, to explore reasons for data being obtained or not.

2.6 I Analysis

2.6.1 | Intervention Fidelity—Means and standard deviations were calculated for the 

quantitative fidelity questions. Common themes that inform the extent to which participants 

understood, completed, and found the intervention booklet useful were identified from 

qualitative responses to the open- ended fidelity questions.

2.6.2 | Intervention effects—Statistically significant differences were noted between 

study arms for race, time since surgery, and time since chemotherapy (Table 2). All 

participants had a cancer-related surgery, but not chemotherapy. Thus, time since surgery 

and race were controlled for in all analyses. Between-wave missing data were accounted for 

through analyses with Proc Mixed in SAS version 9.4 (Cary, NC: SAS Institute Inc.). 

Indicated by Little’s (1988) missing completely at random (MCAR) test, within-wave 

missing data were missing completely at random MCAR (baseline χ2 = 744.590, P = 1.00; 

week 4 χ2 = 244.159, P = 1.000; week 8 χ2 = 412.123, P = 1.00; week 12 χ2 = 443.169, P 
= 1.00); thus, an expectation-maximization (EM) algorithm was used in SPSS for 

imputation.31

Two-level modeling was done using Proc Mixed. Assumptions of mixed models were tested. 

Outcomes were modeled as a linear function of time to create growth trends of the trajectory 

of change over 12 weeks, that were modeled as a linear function of the study arm. Models 

containing week, arm, their interaction, significant covariates, and interactions were built for 

each outcome. Nonsignificant items were removed until a final parsimonious model was 

achieved. The level of significance was set at 0.05, 2-tailed. Effect sizes were calculated by 

dividing each beta coefficient by the residual error variance for each outcome.

2.6.3 | Feasibility of research methods—Descriptive statistics were conducted to 

assess participant recruitment and retention at each time point and days Fitbit® data were 

obtained.

3 I RESULTS

3.1 I Sample characteristics

The sample consisted of 60 breast cancer survivors, 74% Caucasian, 26% African American, 

with mean age 58 years, and mean time since diagnosis of 3 years. Participant demographics 

and medical characteristics are detailed in Table 2.

3.2 | Intervention fidelity

Twenty-two intervention participants completed the 4-week post intervention fidelity 

measures. They reported completing 3 quarters of the intervention booklet. As detailed in 

Table 1, across the 9 quantitative fidelity questions, the mean score is 3.31 (SD = 0.87), 
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which corresponds with “somewhat” on the Likert scale ratings. All items individually 

achieved an a priori feasibility score of greater than 2.

Responses to qualitative questions revealed positive general feedback and that most 

participants thought everything in the booklet was useful. The narrative stories were reported 

as the most useful section. The section that asked participants to develop strategies to think 

about the reasons they want to exercise appeared to be the least effective section. Examples 

of participant answers and major themes or common responses to all qualitative questions 

are detailed in Table 1.

3.3 | Intervention effects

Across all time points, all measures demonstrated good to excellent reliability (OEs: 

Cronbach α = .95, intentions: Cronbach α = .86, and self-efficacy: Cronbach α = .86). The 

final models are detailed in Table 3. Overall OEs, and accessibility, certainty, and 

importance of all dimensions and exercise intentions increased a nonsignificant 0.01 point 

every 4 weeks in the intervention arm compared to the control arm (P = .3555, .6578, .5026, 

and .6254, respectively). Subjective exercise (weekly minutes) increased 2 minutes, and 

objective exercise increased by 970 steps, every 4 weeks in the intervention arm compared to 

the control arm (P = .2676 and .0283, respectively). All effect sizes were small ranging from 

0.01 to 0.09. Race stood out as a significant independent predictor of OEs, at all time points 

as scores range from 0.3 to 0.7 points higher (P < .05) for African American (AA) compared 

to Caucasian participants. Time since treatment had no significant effects on OEs or 

exercise.

3.4 | Feasibility

3.4.1 | Recruitment and retention—Target enrollment (n = 60) was achieved in 7 

weeks, over which time the researcher spent 252 hours (roughly 3 hours per day, 3 days per 

week) in the clinic recruiting participants. One participant from each arm withdrew prior to 

baseline data completion. One participant did not like wearing the Fitbit®, and it is unknown 

why the other with-drew. Data completion rates at baseline, 4, 8, and 12 weeks post 

intervention were 78%, 74%, 74%, and 66%, respectively. Overall attrition was 34%. Study 

flow is detailed in Figure 1. A priori recruitment feasibility criteria (60 participants in 6 

months) were met, but retention (total attrition less than 17%) was not.

3.4.2 | Fitbit—Twelve participants used their own Fitbit®, of which 11 provided access 

to Fitbit data. Fifteen participants synced the Fitbit® to their smartphone with no reported 

problems or assistance. Two participants reported requiring help from a spouse, and 7 

contacted the researcher for help with initially syncing the Fitbit® to their smartphone. 

Throughout the study period, participants contacted the researcher 15 times regarding the 

Fitbit®. Reasons included questions about syncing (n = 7), settings (n = 4), low battery (n = 

4), loving it (n = 3), and not liking to wear it (n = 2). No Fitbit® data were obtained for 23 

participants with study-issued Fitbits because it was never synced (n = 12) or because login 

information did not permit access to the Fitbit® account (n = 11), indicating either the 

participant changed the study issue password or a researcher error in documentation.

Hirschey et al. Page 6

Psychooncology. Author manuscript; available in PMC 2019 August 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Ultimately, Fitbit® data were obtained for 60% of participants compared to 73% of 

participants who provided self-report exercise data. Among participants whose data were 

accessed, they wore the Fitbit for 71% of the 105 study days (mean = 75 days, SD = 30). 

Fitbit as an objective measure did not meet a priori feasibility criteria of equal to or greater 

than the subjective exercise measure. There were no significant baseline measured 

differences between participants whose Fitbit® data were and were not obtained.

4 | CONCLUSIONS

Intervention fidelity achieved a priori criteria. Overall, the intervention components 

impacted OE dimensions as intended. Outcome expectations and exercise increased more in 

the intervention compared to control arm, indicating that while not powered to detect 

significance, the intervention produced desired effects. Further, self-efficacy did not change 

throughout the intervention period indicating that the intervention solely targeted OEs as 

intended. The narratives appeared to be the most effective part of the intervention. When a 

person identifies with a narrator, she believes that because they are similar, she may have a 

similar experience.32,33 Future research may make narrative messages even more powerful 

by tailoring to individuals based on their demographic characteristics, cancer treatment, and 

side effects experienced. The least useful part of the intervention was the section primarily 

targeting OE accessibility, where participants were instructed to list 3 things they will do to 

think more often about the reasons they exercise. Most participants listed the exercise plans 

in this section. It is possible that this section was not effective because participants did not 

understand the instructions, or that people want more support to plan how they will keep 

their exercise goals mentally accessible. Future research is needed to understand how to 

increase OE accessibility.

Target enrollment was achieved in 17 weeks. This compares favorably to similar studies 

which required 12 months to recruit 40 participants at clinic follow-up visits 34 and 23 

months to recruit 210 participants through the mail.35 High recruitment rates may be 

because of a referring nurse practitioner being on the study team and screening patients and 

the primary investigator spending considerable time (about 250 hours) in the clinic.

The present study had a high attrition rate (34%) compared to other home-based exercise 

intervention for breast cancer survivors in which attrition ranged from 13% to 20%.36,37 

Response rate may be improved in future research by showing participants how to access 

online measures at the time of enrollment, providing an option for paper and pen measures 

or be increasing researcher and participant interaction.

Fitbit® data were obtained for 60% of participants for an average 71% of study days. This is 

similar to the amount of subjective exercise data obtained through online surveys in this 

study, as online measures were completed by 73% of participants. Several strategies should 

be used in future research to improve data acquisition through Fitbit®. Specifically, a 

researcher should sync the Fitbits to the participants’ smartphones, login information should 

be double documented, and Fitbit accounts should be accessed by the research team at 

several time points during the study, to confirm data capture and trouble shoot as needed.
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An important incidental finding is that AA participants had higher OEs at all time points 

compared to Caucasian participants. This is consistent with other research that indicates 

Black breast cancer survivors report more expected exercise benefits compared to Whites.
38,39 Thus, increasing OEs may not be the most effective means to increase exercise among 

AA cancer survivors, and it is critical to further explore and understand racial and cultural 

differences in exercise when designing future interventions.

4.1 | Study limitations

Attrition of 37% and not having Fitbit® data for 40% of participants may have caused bias 

in the results. Additionally, high mean OE scores (3.2–4.4, on a 1–5 Likert scale) at baseline 

indicate possible ceiling effects. Thus, the OE measure may not have been sensitive enough 

to note significant increases in OEs. Finally, selection bias may have impacted study results 

because people who have positive attitudes toward exercise may be more likely to enroll in a 

healthy lifestyle intervention study. These people may have greater motivation to exercise 

and be more sensitive to the intervention.

4.2 | Clinical implications

Findings indicate that the most effective part of the intervention was the narrative stories. 

Providers may motivate increased exercise among patients by providing simple print 

brochures with stories about survivors who successfully manage late and long-term effects 

with regular exercise. This approach is low-cost and simple to implement in a busy clinic 

setting. Findings related to feasibility of research methods provide insights into improving 

study attrition and data collection for a larger future trial, powered to test intervention effect 

sizes. Finally, information about how to best obtain Fitbit data as an objective exercise 

measure in research is revealed from study findings. Based on study findings, it is critical to 

assist participants with syncing the Fitbit to their smartphone and to confirm data acquisition 

at several time points during the study.
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FIGURE 1. 
Study flow
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TABLE 2

Participant demographics by intervention vs control group

Intervention Control

Characteristic n = 29 n = 29

  X (SD) X (SD)

Age (years) 59 (10) 57 (12)

Months since cancer-related surgery
*

  30 (24)
*

  44 (29)
*

Months since chemotherapy
*
 n = 28   22 (12)

*
  51 (26)

*

Months since radiation n = 46 26 (25) 40 (28)

Number of days Fitbit was not worn in the study (participants whose Fitbit data were accessible n = 35) 26 (12) 33 (16)

Height (inches) 63.10 (2.45) 63.83 (2.75)

Weight (pounds) 175 (36) 181 (43)

N (%) N (%)

Race
*

 African American or Black
  11 (19)

*
  4 (7)

*

 White or Caucasian
  18 (31)

*
  25 (43)

*

Employment

 Unemployed 2 (6.8) 0 (0)

 Work part time 4 (13.7) 1 (3.4)

 Work full time 10 (34.4) 14 (48.2)

 Retired 11 (37.9) 12 (41.3)

 Homemaker 1 (3.4) 1 (3.4)

 Other 1 (3.4) 1 (3.4)

Marital status

 Single, never married   3 (10.3)   3 (10.3)

Intervention Control

Characteristic n = 29 n = 29

Married or domestic partnership 17 (58.6) 23 (79.3)

Widowed 3 (10.3) 1 (3.4)

Divorced/separated 6 (20.5) 2 (6.8)

Health insurance 28 (97) 29 (100)

Cancer stage

 Ia 14 (48.2) 11 (37.9)

 Ib 1 (3.4) 2 (6.8)

 IIa 10 (34.4) 11 (37.9)

 IIb   4 (13.7)   5 (17.2)

Surgery type

 Mastectomy 10 (34.4) 9 (31)

 Partial mastectomy 0(0)   4 (13.7)

 Lumpectomy 21 (72.4) 16 (55.1)
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Intervention Control

Characteristic n = 29 n = 29

Taking aromatase inhibitors

 Arimidex (anastrozole)   8 (27.5)   4 (13.7)

 Aromasin (exemestane) 1 (3.4) 1 (3.4)

 Femera (letrozole)   3 (10.3)     5 (17.2)

Taking selective estrogen receptor modulator   6 (20.6)   13 (44.8)

 Wore Fitbit prior to study   6 (20.6)   12 (41.3)

Able to obtain Fitbit data 17 (58.62) 18 (41.38)

*
P < .05.
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