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Abstract

Background: The 5-year survival rate for breast cancer (BC) has increased in recent years. However, functional limitations
associated with BC treatment (eg, loss of strength, fatigue, and lymphedema) often have far-reaching effects on survivors’physical
and mental health. Aerobic physical activity (PA) and muscle-strengthening exercise (MSE) can reduce functional limitations,
and occupational therapy (OT) can support these health-promoting behaviors after treatment. Yet, barriers to access among BC
survivors (eg, time burden and distance to the OT clinic) limit participation in OT programing. This is particularly true in Oklahoma,
where 33% of residents live in rural counties. Digital technologies (eg, telehealth) can help urban and rural BC survivors circumvent
these barriers.

Objective: We are investigating the feasibility of a novel OT program among urban and rural BC survivors that features (1) 8
once-weekly telehealth OT sessions targeting constructs grounded in Self-Determination Theory (SDT), and (2) self-regulatory
strategies known to support aerobic PA and MSE in BC survivors including self-monitoring via a wearable PA tracker, goal
setting, and the provision of timely feedback.

Methods: This is a single-arm feasibility trial. We are recruiting 38 BC survivors using community-based recruitment approaches
and via referral from collaborating oncologists. Participants include individuals who have undergone primary treatment and/or
breast-conserving surgery or mastectomy for BC in the last 24 months and who do not meet recommended PA levels at the time
of enrollment. We will assess self-reported program acceptability and feasibility via recruitment rates, study retention, and protocol
adherence. We will also evaluate program safety by tracking BC-related lymphedema events, musculoskeletal injuries, and other
adverse events. Finally, we will assess changes in aerobic PA, MSE, and health-related quality of life during the program period
using accelerometry and self-report measurement tools.

Results: We received funding in March 2024 and institutional review board approval in September 2024. We began recruiting
in November 2024. We anticipate completing data collection in early 2026. We hypothesize that the SDT-grounded OT program
will be acceptable, feasible, and safe. We also expect pre- to post-program improvements in (1) SDT-informed determinants of
PA, (2) levels of aerobic PA and MSE engagement, and (3) health-related quality of life.
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Conclusions: The novel OT program under investigation is designed to decrease barriers to engaging in aerobic PA and MSE
among people who have undergone various BC treatments. It is centered on facilitating a successful transition from active treatment
to the posttreatment period and combines OT with the benefits of telehealth delivery and health behavior change theory. This
program is amenable to wide-scale dissemination and, if shown to be acceptable and feasible, will represent a promising approach
to supportive cancer care.

Trial Registration: ClinicalTrials.gov NCT06671730; https://clinicaltrials.gov/study/NCT06671730

International Registered Report Identifier (IRRID): DERR1-10.2196/73554

(JMIR Res Protoc 2025;14:e73554) doi: 10.2196/73554
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Introduction

Background
The 5-year breast cancer survival rate across all races is 90%
[1]. However, given that most breast cancer diagnoses lead to
either breast-conserving surgery or mastectomy, survivors tend
to experience considerable functional limitations caused by both
cancer and its treatment. These functional limitations include
lymphedema, reduced range of motion, fatigue, and pain, and
often impact survivors’ physical and mental health-related
quality of life (HRQoL) [2]. Unfortunately, these functional
limitations can restrict participation in health-promoting
activities, such as aerobic physical activity (PA) and
muscle-strengthening exercise (MSE) [3], placing survivors at
an increased risk of morbidity and premature mortality [3,4].
Therefore, developing programs that reduce functional
limitations and engage breast cancer survivors in aerobic PA
and MSE is critical to improving health and well-being while
decreasing risk factors.

PA is safe and beneficial for most cancer survivors [2,5] and
can improve HRQoL via increased self-efficacy and physical,
emotional, social, and functional well-being [6]. Yet, less than
20% of breast cancer survivors meet recommended aerobic PA
and MSE guidelines [7-9]. Qualitative research highlights that

breast cancer survivors are uncertain about how to integrate
aerobic PA and MSE into their lives after transitioning out of
formal care settings. Support is needed to help this population
with lingering functional limitations to transition into sustained,
self-directed PA and MSE in community- and home-based
settings [10].

Occupational therapy (OT) is uniquely capable of addressing
the functional limitations that restrict PA and MSE in breast
cancer survivors through a combination of rehabilitation for
physical function, adaptation of activity for functional
limitations, environmental modification, and through developing
supportive habits and routines. The goal of OT for cancer
survivors is to safely and independently return to activities of
daily living following cancer treatment. As such, OT is a critical
posttreatment component for breast cancer survivors, who are
likely experiencing multiple functional limitations.
Self-Determination Theory (SDT) posits that the satisfaction
of people’s core psychological needs (ie, autonomy, competence,
and relatedness) facilitates the formation of autonomous
motivations for health-related behaviors (ie, enjoyment, interest,
identity, and values) [11,12]. Importantly, SDT has been
proposed as an ideal theoretical framework for guiding OT
(Figure 1) [13,14]. Grounding OT treatment in SDT can support
sustained, self-directed PA, and MSE through orienting
survivors toward growth and development.

Figure 1. Conceptual model for a Self-Determination Theory–informed occupational therapy program for sustained physical activity. OT: occupational
therapy; PA: physical activity.
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Digitally mediated OT is uniquely suited to helping breast cancer
survivors (in particular, rural survivors) transition to sustained
community- and home-based PA after undergoing primary
breast cancer treatments (eg, lumpectomy and partial or full
mastectomy), dramatically increasing the accessibility of
expert-provided PA and MSE programing. The use of digital
technologies, such as telehealth, can help urban and rural breast
cancer survivors circumvent challenges (eg, time burden and
distance to OT clinic) to receiving OT programing [15-17]. In
Oklahoma, breast cancer continues to pose a significant health
challenge, with incidence rates around 124.5 per 100,000 women
[18]. Survivors in rural areas often face barriers to care,
including long travel distances, limited access to specialists,
and socioeconomic constraints. To address these challenges,
telerehabilitation has emerged as a promising solution. Emerging
evidence suggests that technology-mediated OT is feasible for
urban and rural breast cancer survivors [19,20]; however, a
review of the literature highlights a lack of accessible and
individualized programs to improve PA engagement in this
population [21].

To that end, we are conducting an Obesity-Related Behavioral
Intervention Trials Phase II trial [22] to investigate the
acceptability and feasibility of a novel 8-week OT program
among 38 urban and rural breast cancer survivors that features
(1) 8 once-weekly telehealth OT sessions, and (2) self-regulatory
strategies known to support aerobic PA and MSE adoption and
maintenance [23,24], emphasizing components of the SDT, and
the provision of a wearable device (eg, a fitness tracker)
programed to supplement individually tailored goals. Our
specific aims, hypotheses, and milestones are detailed in the
following sections.

Aim 1
Assess participants’ perceptions of the acceptability and
usefulness of the SDT-grounded, OT-based aerobic PA and
MSE program (hereafter “program”). Hypothesis 1: participants
will report the program’s components to be acceptable, useable,
and useful. Milestone 1a: thematic analyses of qualitative data
will suggest that the program was enjoyable and improved
physical and mental well-being. Milestone 1b: quantitative
assessments of items reflecting program acceptability will have
a median of 5 or higher on a 7-point Likert-type scale.

Aim 2
Evaluate program feasibility and safety. Hypothesis 2: the
program will be feasible and safe as demonstrated by satisfactory
participant retention and adherence to program components and
no serious adverse events related to the program. Milestone 2a:
at least 70% of participants who complete baseline measures
will subsequently complete post-program measures. Milestone
2b: participants will average ≥80% attendance at OT sessions.
Milestone 2c: the frequency of breast cancer–related
lymphedema, musculoskeletal injuries, and any adverse events
will be at or below normative values—indicative of a safe
program [25-27].

Exploratory Aims
Evaluate pre- to post-program changes in (1) SDT-related
constructs (autonomy, competence, and relatedness) as key

mechanisms of action, (2) aerobic PA and MSE, and (3)
patient-reported outcomes (PROs, eg, physical function, anxiety,
and pain intensity and interference) and goal attainment.
Exploratory hypotheses: pre- to post-program changes in
SDT-related components, aerobic PA and MSE behaviors, and
PROs and goal attainment will be favorable. Milestone 3a:
measures of perceived autonomy, competence, and
relatedness—key SDT components in the context of aerobic
PA and MSE—will improve from pre- to post-program [28].
Milestone 3b: participants will demonstrate a median aerobic
PA increase of ≥10 minutes per day and will engage in at least
2 MSE bouts per week by post-program. Milestone 3c: an
average pre- to post-program change of 2-6 t-score points,
dependent on the PRO being assessed, as measured by the
Patient-Reported Outcomes Measurement Information System
(PROMIS), with most participants (≥75%) achieving their
pre-program goals by post-program.

Methods

Participants and Recruitment
Participants (N=38) in this feasibility trial are urban and rural
breast cancer survivors within Oklahoma City and the greater
state of Oklahoma. We define rurality using the US Department
of Agriculture Economic Research Service’s 2020 Rural-Urban
Commuting Area codes [ie, metropolitan (1-3) vs micropolitan,
small town, and rural (4-10)]. We are conducting rolling
recruitment, with a target accrual rate of approximately 5
participants per month. We are recruiting English-speaking
participants from local survivorship organizations and events,
by approaching patients and posting flyers at the Stephenson
Cancer Center, through The University of Oklahoma Health
Sciences (OUHS) social media advertising, and via direct
referral from a collaborating oncologist. We are evaluating the
eligibility of prospective breast cancer survivor participants
using a screening questionnaire administered via REDCap
(Research Electronic Data Capture). Qualifying breast cancer
survivors are then contacted by a study team member to set up
their baseline consenting and orientation appointment. Eligible
participants must be aged 18 years and older, able to speak and
read English and provide informed consent, must have received
a histologically confirmed diagnosis of invasive breast
carcinoma, have undergone primary treatment and/or surgery
for breast cancer in the last 24 months, own a smartphone or
computer with internet access, and be willing to participate in
once-weekly telehealth-delivered OT sessions for 8 weeks.
Individuals are ineligible if they are currently undergoing
chemotherapy or radiation as primary cancer treatment, planning
or preparing for surgery as primary treatment or as a
reconstruction procedure in the next 3 months, have a distant
metastasis, or report a Physical Activity Readiness Questionnaire
score that indicates that PA may potentially be unsafe, unless
the participant produces a signed doctor’s note. Additionally,
individuals are eligible if they are already engaging in ≥75
minutes per week of vigorous-intensity PA; ≥150 minutes per
week of moderate-intensity PA, or an equivalent combination
of both over the last 3 months; if they are currently seeking OT
or physical therapy treatment; or if they are a prisoner, pregnant,
or planning to become pregnant. Although a power analysis
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was not appropriate due to our study’s pilot classification, a
sample size of 38 participants was chosen, given that,
anticipating attrition, this sample size (1) facilitates the detection
of feasibility issues and provides sufficient data for useful
parameter estimates, and (2) strikes a practical balance between
our scientific objectives and available resources [29]. This trial
is registered on ClinicalTrials.gov (NCT06671730).

Program Description
The telehealth-based OT program is grounded in SDT (Figure
1), with the participant timeline throughout the study presented
in Figure 2. The program is designed to help breast cancer
survivors transition from recovery after surgery to achieving
levels of aerobic PA and MSE that are recommended according
to each participant’s specific treatment course and desired

outcomes [2,10,30]. Participants are engaging in 8 once-weekly
OT sessions with a licensed occupational therapist using
videoconference software (Zoom; Zoom Communications).
Each session lasts up to about an hour and is centered on
psychoeducational and skill-building techniques to (1) reduce
functional limitations associated with cancer and its treatment
and (2) develop behavioral skills for maintenance of aerobic
PA and MSE. We chose an 8-week program duration with
once-weekly sessions because this duration and cadence aligns
with typical OT treatment plans and was deemed to provide
sufficient time to support meaningful changes in physical and
psychological health outcomes while maintaining participant
engagement, minimizing attrition, and ultimately supporting
program scalability.

Figure 2. Participant timeline. BC: breast cancer; HRQoL: health-related quality of life; MSE: muscle-strengthening exercise; OT: occupational therapy;
PA: physical activity; SDT: Self-Determination Theory.
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During the first session, participants work with the occupational
therapist to choose exercise equipment from a list of options
(Multimedia Appendix 1) that supports their preferences and
valued occupations (value of up to US $100). The selected
equipment is then mailed to the participant by the research team.
During the second OT session, the occupational therapist works
with participants to identify and set goals related to aerobic PA
and MSE choices that align with their values, interests, and
strengths. Participants then use their selected exercise equipment
to engage in tailored aerobic PA and MSE throughout the
remainder of the sessions, with the occupational therapist also
tracking participant attendance at each week’s OT session for
each participant as one of several adherence measurements.

Participants are also provided with a Fitbit Charge 6 fitness
tracker. The occupational therapist has access to these trackers’
data via a cloud-based platform, Fitabase (Fitabase; Small Steps
Lab LLC), that queries the Fitbit application programing
interface. During the weekly OT sessions, the occupational
therapist promotes self-regulatory techniques known to be useful
for PA initiation and maintenance [12]. These include the
provision of timely feedback on PA levels; encouraging specific,
attainable goal setting (eg, planning gradual increases in step
counts); use of strengths-based problem-solving; and action

planning (eg, when and how participants plan to meet aerobic
PA or MSE goals). Table 1 outlines the general tasks and
emphases of each week’s OT session. Fidelity of each OT
session is being evaluated using an established fidelity checklist
method with occupational therapist and supervisor assessment
[31]. Briefly, Zoom sessions are being videorecorded, and 20%
of the sessions will be randomly selected for review and rating
by a PhD-level occupational therapist (TCK) [31]. Furthermore,
participants’ goal attainment throughout the program is being
evaluated with the Goal Attainment Scale [32] embedded within
the fidelity checklist. Finally, participants wear the ActiGraph
GT3X accelerometer for 10 days before and after receiving the
8-week OT program. Wear instructions and a tracking log to
document accelerometer wear patterns are being provided.

Following the 8-week program and completion of all other study
tasks (eg, ActiGraph wear and poststudy survey), the research
coordinator is conducting an end-of-study semistructured
interview with each participant to better understand their
program experience. The goal of this interview is to gauge the
usability, usefulness, and enjoyability of the program, by asking
questions such as “How useful was experiencing this OT and
physical activity program for you?” and, “How could we
improve upon the program?”
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Table 1. Occupational therapy elements targeting self-determination theory constructs for sustained physical activity.

OTb objectives and techniquesSDTa construct

Session 1

Relatedness • A discussion regarding the participants’ overarching “why” for participating in the program is designed to facilitate mu-
tual understanding between the therapist and the participant and support therapeutic rapport.

Autonomy • The participant is noted as the expert in their needs and desires and encouraged to take a lead role in their values-based
goal setting while receiving support from the occupational therapist.

• Participants are encouraged to take a lead role in the selection of their study-provided exercise equipment.

Competence • Participants rate their confidence in their ability to achieve their values-based goals and discuss what they feel performing
much better, somewhat better, somewhat worse, and much worse would look like with the occupational therapist.

• The occupational therapist suggests specific action planning processes to put in place to support values-based goal attainment.

Sessions 2-7

Relatedness • The occupational therapist engages in a semistructured “grounding” process before each session that includes a focus on
adopting the client’s perspective, using neutral language, building therapeutic rapport, and understanding the participant.

• The occupational therapist presents an evolving, thoughtfully curated OT program designed to help the participants meet
their goals and support their values.

Autonomy • All sessions explicitly include evocation and discussion of participants’overarching “why” for participating in the program.
• All sessions include a weekly goal-setting discussion centered on encouraging the participant to identify short-term goals

that align with their valued occupations.

Competence • The evolving, personally tailored program is explicitly designed to “meet participants where they are” and support incre-
mental improvement in valued movement patterns. Qualitative and quantitative information (eg, goal attainment scaling)
helps the occupational therapist to modify programing to best meet participant’s changing needs, abilities, and interests.

• In each session, the occupational therapist refers back to the participant’s explanation of what they felt performing much
better, somewhat better, somewhat worse, and much worse than last week’s goal would look like. This helps participants
to recognize progress and select appropriate weekly goals. Participants then rate their confidence in their ability to achieve
the current week’s values-based goals and discuss what performing much better, somewhat better, somewhat worse, and
much worse would look like.

• The occupational therapist suggests specific action planning processes to put in place to support values-based goal attainment.

Session 8

Relatedness • Session 8 features a semistructured maintenance and continuity plan discussion.
• In addition to many of the objectives and techniques used in sessions 2-7, the maintenance and continuity plan includes

a discussion of positive changes observed by the occupational therapist and experienced by the participant over the course
of the program.

Autonomy • In addition to many of the objectives and techniques used in sessions 2-7, the maintenance and continuity plan includes
an evocation and discussion of participants’ overarching “why” for participating in the program and a discussion of
“meaningful takeaways” experienced by the participants over the course of the program.

Competence • In addition to many of the objective and techniques used in sessions 2-7, the maintenance and continuity plan includes a
discussion of how participants can maintain their momentum upon conclusion of the program.

aSDT: Self-Determination Theory.
bOT: occupational therapy.

Protocol Changes
We now have institutional review board (IRB) approval to
recruit breast cancer survivors having completed any type of
primary treatment for breast cancer within the last 24 months.
Our previous criterion considered eligible only those who had
undergone some type of breast-conserving surgery or a partial
or full mastectomy within the last 12 months. Our discussions
with participating breast cancer survivors as well as breast
cancer survivors at local survivorship events informed this
decision, with many noting marked limitations even in the
absence of more aggressive treatment (eg, a full mastectomy).

Outcomes, Measurements, and Analyses by Study Aim
We are collecting sociodemographic and medical information
at baseline to describe our sample, including age, sex, race and
ethnicity, education, height and weight, marital status, annual
household income, date of breast cancer diagnosis and stage at
diagnosis, type of treatments received, comorbidities (eg, type
2 diabetes), readiness to change, and overall health status.

Aim 1: OT Program Acceptability and Usefulness
To assess participants’ perceptions of the OT program’s
acceptability, we are using qualitative and quantitative
methodologies. For qualitative aim 1, a research team member
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is conducting semistructured interviews with each participant
following study completion. Interviews are guided by a
predetermined list of questions about the program meant to
discern what program components participants liked (ie, found
acceptable and useful) and disliked, as well as which aspects
of the program they believe could be improved (ie, to enhance
the program in future iterations). The research team member
probes participants for further context regarding their answers
as needed. Qualitative interviews are recorded and will be
transcribed verbatim by a Health Insurance Portability and
Accountability Act–compliant third party. Transcripts will be
analyzed via thematic content analysis using qualitative analysis
software [33]. The investigators will perform coding together
for 2 transcripts to establish a consensus for coding procedures
and then code the remaining transcripts independently. The
thematic content analysis will include both deductive codes (ie,
codes determined a priori that reflect program acceptability)
and inductive codes (ie, codes reflecting emergent phenomenon
noted by data analysts). Identified themes will then be discussed
among the investigators, with discrepancies noted and resolved
and final themes reported. Our quantitative aim 1 assessment
of program acceptability and usefulness will be measured
post-program. Participants will complete a questionnaire
designed to provide insight into various facets of program
acceptability (eg, perceived usability, usefulness, enjoyability,
etc).

Aim 2: OT Program Feasibility and Safety
We are assessing program feasibility via measurements of
recruitment rates, study retention, and protocol adherence.
Recruitment rates are being reported as the proportion of breast
cancer survivors enrolled in the study divided by the number
of breast cancer survivors who complete the screening survey.
Enrollment will be considered feasible if ≥70% of breast cancer
survivors expressing interest, and who are eligible, ultimately
enroll in the study. Study retention is being evaluated similarly,
with the number of breast cancer survivors completing the
program divided by the number that started. Retention will be
considered feasible if ≥70% of breast cancer survivors who
complete the baseline measures also complete measures
post-program. The number of weekly telehealth-delivered OT
sessions (out of 8 total sessions) that each participant attends is
being used as the program adherence metric. Adherence will
be considered feasible if at least 80% of participants average
≥80% attendance at their OT sessions. Assessments of program
safety are being assessed by tracking any breast cancer–related
lymphedema events, musculoskeletal injuries, and adverse
events. The occupational therapist is tracking this information
each week during each participant’s telehealth-delivered OT
session. The program will be considered safe if these events
occur at or below published normative values [25-27]. Results
for program feasibility and safety will be reported descriptively
as frequencies and percentages.

Exploratory Aims: SDT-Related Constructs, Aerobic PA
and MSE, and PRO Changes
The proposed project is a pilot trial focused on testing a new
interventional model and using observations to refine various
program components. The project is not powered to detect

statistically significant changes in outcomes. As such, while we
propose measuring the outcomes below to properly inform
future larger studies, we will calculate only descriptive statistics
(ie, means and 95% CIs) for study outcomes [34,35]. Notably,
we will use the Clopper-Pearson exact method to calculate all
95% CIs.

We are assessing participants’ pre- to post-program changes in
SDT constructs through examinations of basic psychological
needs satisfaction in exercise. We are operationalizing these
constructs using the Basic Psychological Needs in Exercise
Scale (BPNES) [36-39] The BPNES is an 11-item Likert-type
scale that features 3 subscales that measure perceptions of
autonomy, competence, and relatedness (1: “I don’t agree at
all”; 5: “I completely agree”). Psychometric analyses have
provided support for this scale’s reliability, discriminant validity,
and measurement invariance across gender and various cultures,
and we will score subscales individually using the recommended
protocol [36-39]. We are also evaluating theory intervention
fidelity at post-program using the Theory-Intervention Fidelity
Test. This measure will allow us to assess participants’
perceptions of having experienced the SDT’s underlying
mechanisms of behavior change (autonomy, competence, and
relatedness) as well as meaning associated with the program’s
aim (ie, to increase engagement in personally meaningful PAs).
Responses are on a 5-point Likert-type scale (1: “Strongly
disagree”; 5: “Strongly agree”). For the BPNES, we will
calculate participant’s pre- to post-program change in perceived
autonomy, competence, and relatedness (each construct will be
calculated separately). Using these data, we will calculate
participants’ mean change scores and corresponding 95% CIs.
For the Theory-Intervention Fidelity Test, we will present data
descriptively overall and for each construct (ie, autonomy,
competence, relatedness, and meaning).

Measurements of pre- to post-program changes in aerobic PA
are being measured using ActiGraph GT3X accelerometers.
Daily durations of moderate-vigorous physical activity, light
physical activity, and sedentary behavior (SB) will be reported.
ActiGraph GT3X accelerometers have demonstrated evidence
of validity for the measurement of free-living PA and SB [40].
To ensure the collection of reliable data, participants are wearing
the accelerometers at baseline before the first OT session and
donning of the Fitbit as well as during the 9th week following
the OT program. Established protocols for placement and
duration are being followed [41]. Wear instructions and an
accelerometer wear log are also provided to all participants. We
will exclude days not meeting established thresholds (≥10 hours
per day of wear time, at least 3 weekdays, and 1 weekend day).
We will then use established cut points to analyze PA durations
per day for all valid days at each time point for each participant
[42]. Daily durations of SB, light physical activity, and
moderate-vigorous physical activity will be reported for baseline
and the 9th week, with mean pre- to post-program changes and
associated 95% CIs calculated. Notably, we may also use data
from participant’s Fitbit Charge 6 to calculate more granular
data on the above PA metrics as well as daily steps. Critically,
Fitbits, and the Fitbit Charge Series, have good accuracy versus
criterion for PA tracking in laboratory settings, with only slight
underestimations in free-living settings (approximately 1 step
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per minute with outliers removed) [43,44]. Pre- to post-program
changes in weekly MSE bouts are being tracked as the
occupational therapist discusses PA goals with each participant
during their once-weekly OT session. The occupational
therapist’s notes will be used to determine the percentage of
program weeks that breast cancer survivors meet the
recommended 2 bouts of MSE per week [45].

Finally, we are evaluating pre- to post-program changes in
HRQoL using PROs. We are assessing the following 8
components of physical and psychological health at baseline
and post-program using the PROMIS: physical functioning,
fatigue, anxiety, depression, pain interference, pain intensity,
sleep impairment, and sleep disturbance [46]. Measurements
on the PROMIS are on a 5-point Likert-type scale, with 5
reflecting worse outcomes on all components aside from
physical function wherein a higher score reflects better physical
function. These PROMIS measures have been observed as
reliable tools for the assessment of these outcomes [47]. Baseline
and post-program scores for each of the 8 PROMIS components
will be calculated using established procedures and then
converted to t-scores. A pre- to post-program change of 2-6
t-score points is considered a minimal important change relative
to published normative values [47,48]. These PROMIS measures
have been observed as reliable tools for the assessment of these
outcomes [47]. We are measuring goal attainment via goal
attainment scaling. Goal attainment scaling allows for reporting
the extent to which a participant meets weekly goals using a
5-point scale (–2: performance was much worse than expected;
+2: performance was much better than expected). Measurement
of pre-post changes will be obtained through transforming
responses into a single aggregate score using established
protocols [32].

Missing Data
We are working to enhance participant retention and, therefore,
data completeness through follow-up phone calls, incentives,
and focusing on meaningful participant goals. Our research
coordinator is also frequently checking for missing data, which
will be flagged in our study database, located in REDCap. We
are identifying and coding any missing data (ie, nonresponse
to questions and missed study visits), looking for patterns, and
identifying the appropriate assumptions of missing data (ie,
missing completely at random, missing at random, or missing
not at random). Due to the nature of the study, we will not need
to perform sensitivity analyses; however, if we have multiple
participants with incomplete data, we will decide between a
complete case analysis and a last observation carried forward
analysis at the recommendation of our biostatistician.

Ethical Considerations
This study was approved by the OUHS IRB (number 16601).
Participants are consented to the study prior to engaging in any
study activity. Furthermore, participants can opt out of
participation at any point during the study period. All participant
data are deidentified, with data accessible to only those on the
study team. Participants will be compensated with a US $50
gift card upon completion of all study tasks, US $100 worth of
exercise equipment selected by the participant, and a Fitbit
Charge 6.

Privacy and Confidentiality
All data are being securely stored in REDCap. As this is a
multiple principal investigator (MPI) study, the MPIs are jointly
responsible for monitoring the safety environment of participants
and ensuring that appropriate medical care and coverage are
provided to all participants if necessary. The primary mentor
(DEK) has also pledged to take responsibility to help lead and
oversee all aspects of the research with human participants. The
safety monitor (study oncologist; CH) has also pledged to
oversee participant safety.

The MPIs are also responsible for monitoring procedures during
conduct of the study for each participant, including eligibility,
enrollment, data collection, evaluation of study outcomes,
problems with informed consent, and participant safety and
well-being. This is being undertaken under the guidance of the
primary mentor. The plan includes (1) weekly review of
screening results by the MPIs; (2) immediate reporting of
adverse events by team members to the MPIs and then to the
IRB, if needed; (3) quarterly review of collected data by the
MPIs; (4) annual review by the MPIs, primary mentor, and
OUHS IRB; and (5) to ensure safety, the study oncologist is
providing an ad hoc review of adverse events. They will be sent
this information within 2 weeks, or immediately for potentially
serious or severe events.

Screening data are being reviewed weekly during recruitment
periods by the MPIs. The MPIs are ensuring that any values
indicating ineligibility or unsafe practices are flagged. Flagged
participants may be excused from the study or instructed on
safer practices, as needed. These decisions are being made in
consultation with the study oncologist. We will not convene an
external data safety and monitoring board. Should the study
sponsor or the collaborating cancer center request that we do
so, we will take advantage of protocols used in the past by
investigators associated with our university.

Anticipated nonserious adverse events include nonserious
injuries (eg, joint pain) and illnesses, minor discomfort, and
possible loss of confidentiality. If an anticipated adverse event
occurs, the MPIs and primary mentor will determine whether
the event requires reporting to the IRB and to the study sponsor.
The attribution and impact of each event on the overall project’s
risk:benefit ratio will then be determined in consultation with
the study mentor and oncologist.

All unanticipated, serious, fatal, and life-threatening adverse
events will be immediately reported to the IRB within 24 hours
of occurrence. The IRB, MPIs, and primary mentor are
responsible for determining whether modifications are needed
to the consent form or protocol based on the event. All protocol
modifications will be reported to the IRB. If a determination is
made that participants are exposed to unacceptably high risk in
comparison with benefit, the study will be suspended until
proper modifications are made for participant safety. Should
cessation of study activities be required (temporarily or
permanently), the program officer will be notified immediately.
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Results

This research study was funded in March 2024. We received
approval from the OUHS IRB in September 2024, and we began
recruiting in November 2024. We anticipate having all data
collected by Spring 2026 and that the primary results manuscript
submitted for publication in Summer 2026.

Discussion

Anticipated Findings
We anticipate that study participants will view the program
favorably, and that the program will be safe and feasible to
implement. We also anticipate that pre- to poststudy changes
will demonstrate plausibility of the program’s effectiveness.
Moreover, we expect that the program will compare favorably
with previous and contemporary research concerning
enjoyability, usefulness, and effects on determinants of sustained
PA (eg, SDT constructs). This is because OT is oriented toward
building capacity in participant-defined valued occupations; by
integrating the promotion of active living in this
autonomy-supportive context, we expect that this program will
resonate with participants in ways that may support lasting
behavior change.

Pitfalls
In similar interventions, the most common pitfalls are adherence
to the intervention and study processes, technology use, and
safety of the participants. We will use the following strategies
to improve adherence: (1) follow-up phone calls, (2)
compensation via stipends and personalized exercise equipment,
(3) virtual delivery of the program, and (4) the use of a
participant goals–focused program that establishes therapeutic
rapport. To address technological issues, we provide written
guides for using the Fitbit and its app and technological
assistance for Zoom. We also have a research coordinator
available to troubleshoot any technological issues as they arise.
We will ensure participant safety through standardized processes
for (1) evaluating readiness for exercise, (2) reporting of adverse
events, and (3) close monitoring by a licensed occupational
therapist, a professional trained in safely supporting PA.

Future Directions
We will use the observations from this feasibility trial to further
refine this intervention protocol and scale the program for an
effectiveness-implementation type 1 hybrid trial. This research
aligns with the National Cancer Institute’s and American Cancer
Society’s priority funding areas: using technology to improve
access to survivorship care and testing evidence-based
interventions that lead to reaching adequate levels of PA.

Dissemination Plan
We will present our preliminary and final results, as well as
exploratory observations, at major scientific meetings held by
relevant scientific organizations. Furthermore, we will share
information regarding our study through peer-reviewed
publications that outline the study design and methods as well
as overall study results. We will target top-tier journals for
publishing and disseminating these observations. Importantly,
we intend to work with the personnel at the Stephenson Cancer
Center as well as the communication teams within the TSET
Health Promotion Research Center and the OUHS to package
our observations in research briefs for broad dissemination
through all media avenues locally and globally, including social
media.

Strengths and Limitations
This study has a few notable strengths. First, our program
addresses a critical transitional period for breast cancer survivors
(acute posttreatment recovery) when support for reengaging in
PA is most needed. Second, the program’s grounding in the
SDT, a well-established behavioral framework, and
incorporation of evidence-based strategies such as goal setting
and self-monitoring with wearable activity trackers should assist
participants with PA initiation and maintenance. Finally, the
program’s delivery via telehealth addresses a significant access
barrier for rural populations, which are often underrepresented
in behavioral intervention research, while also facilitating the
scalability and accessibility of OT.

Limitations include the use of a single-arm design, which
constrains our ability to draw causal inferences about program
effectiveness. The relatively small sample size (N=38) may also
limit generalizability and statistical power to detect meaningful
changes in PA and other outcomes. The reliance on self-report
data for some measures introduces potential recall and social
desirability biases. Finally, recruitment through local
organizations and referrals may lead to a sample with higher
baseline motivation (ie, selection bias), which could limit
applicability to broader survivor populations.

Conclusions
This study addresses a common and serious problem for
individuals who have undergone breast conserving surgery or
mastectomy: insufficient engagement in aerobic PA and MSE
during the transition period from active treatment to everyday
life. This health behavior theory–grounded program uses the
expertise of occupational therapists to adapt, modify, and
integrate these exercises into daily routines while delivering the
program via telehealth (decreasing salient barriers to accessing
supportive care) in a manner that is personally meaningful, thus
increasing the likelihood of continued PA engagement
post-program.
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