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ABSTRACT

Introduction Many breast cancer survivors report an
inability to fully participate in activities of daily living

after completing cancer treatment. Reduced activity
participation is linked to negative consequences for
individuals (eg, depression, reduced quality of life)

and society (reduced workforce participation). There is
currently a lack of evidence-based interventions that
directly foster cancer survivors’ optimal participation in life
roles and activities. Pilot study data suggest rehabilitation
interventions based on behavioural activation (BA) and
problem-solving treatment (PST) can facilitate post-
treatment role resumption among breast cancer survivors.
Methods and analysis This protocol describes a multisite
randomised controlled trial comparing a 4-month long, nine-
session BA and PST-informed rehabilitation intervention (BA/
PS) against a time-matched, attention control condition.

The overall objective is to assess the efficacy of BA/PS for
enhancing breast cancer survivors’ activity participation

and quality of life over time. A total of 300 breast cancer
survivors reporting participation restrictions after completing
curative treatment for stage 1-3 breast cancer within the
past year will be recruited across two sites (Dartmouth-
Hitchcock Medical Center and University of Alabama at
Birmingham). Assessments are collected on enrolment (T1)
and 8 (T2), 20 (T3) and 44 (T4) weeks later.

Ethics and dissemination Study procedures are
approved by the Committee for the Protection of Human
Subjects at Dartmouth College, acting as the single
Institutional Review Board of record for both study sites
(STUDY 00031380). Results of the study will be presented
at national meetings and submitted for publication in peer-
reviewed journals.

Trial registration number NCT03915548; Pre-results.

INTRODUCTION
While the 5-year relative survival rate for
breast cancer has risen to 89%,' many breast

1,2

Strengths and limitations of this study

» Rigorous design including randomisation, attention
control condition and adequate power allows testing
the efficacy of the intervention.

» Fidelity to treatment will be highly monitored.

» One of the first studies to directly target activity and
role resumption (ie, overcoming participation re-
strictions) of breast cancer survivors.

» Telephone delivery increases accessibility of the
intervention, ideally allowing recruitment of partic-
ipants who are unable (for physical or practical rea-
sons) to return to the cancer centre for rehabilitation.

» Participants and interventionists are not blinded to
the treatment condition/group assignment.

cancer survivors report an inability to fully
participate in vocational, social, physical and
instrumental activities of daily living after
completing cancer treatment.” The activities
most often affected by cancer and its treat-
ment are those requiring sustained time and
effort outside the home (eg, working, shop-
ping and social events).’

Reduced activity participation is linked to
negative consequences at both an individual
and societal level. Breast cancer survivors who
report lower participation in productive and
social activities experience greater depres-
sion,* lower quality of life,” and shortened
survival.” 7 Additionally, the excess employ-
ment disability and reduced work productivity
experienced by breast cancer survivors® can
result in fewer financial and social opportuni-
ties for the individuals and lower productivity
for society.” " Two recent reviews concluded
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Figure 1 Study design. BA/PS, behavioural activation/
problem-solving.

that there is a lack of evidence-based interventions that
directly foster cancer survivors’ optimal participation in
life roles and activities."' '*

Our team developed a theory-driven intervention
designed to directly foster cancer survivors’ role resump-
tion and activity participation. We refer to the interven-
tion as behavioural activation/problem-solving (BA/
PS), as it integrates the cognitive-behavioural thera-
pies of behavioural activation'” ' and problem-solving
treatment'” '® and incorporates concepts from an occu-
pational therapy theory called the person-environment-
occupational performance model. '"BA/PS teaches breast
cancer survivors to strategically adapt an activity and the
environment in order to make the activity easier, more
enjoyable and more sustainable. Over nine sessions, survi-
vors set, adjust and achieve strategic goals that incremen-
tally enhance and optimise their participation in daily
activities. The present study builds on three pilot studies
that previously demonstrated the feasibility, acceptability
and potential efficacy of the brief, practical, telephone-
delivered BA/PS intervention to fostering functional
recovery after breast cancer treatment.'*>'

Study aims and hypotheses
The present study (Institutional Review Board (IRB)
protocol version V3 dated 10 February 2019) is designed

to answer the question, ‘Is BA/PS efficacious in enhancing
activity participation and quality of life of breast cancer
survivors within oneyear of completing curative treat-
ment for Stage 1-3 breast cancer?’

Aim 1

To test the effect of BA/PS on breast cancer survivors’
participation in roles and activities. Compared with
attention control participants, BA/PS participants are
expected to report greater postintervention participa-
tion, activity performance and productivity.

Aim 2

To test the effect of BA/PS on breast cancer survivors’
quality of life. Compared with attention control partici-
pants, BA/PS participants are expected to report higher
postintervention quality of life.

Aim 3 (exploratory)

To test the effect of BA/PS on coping, goal adjustment
and distress outcomes. Compared with attention control
participants, BA/PS participants are expected to report
greater postintervention adaptive coping, greater goal
adjustment and less distress.

METHODS AND ANALYSIS

Study design

This protocol describes a parallel-group, multisite, supe-
riority randomised controlled trial (RCT) with two study
arms: (1) the BA/PS intervention condition, which
consists of six weekly telephone calls followed by three
monthly telephone calls over 4months, and (2) the
attention control condition, which consists of the same
amount of study team contact over the same 4-month
period, but focuses on providing education via telephone
about cancer survivorship topics. See figure 1 for a sche-
matic diagram of all study contacts and assessments.

Study sites

Participants will be enrolled from the National Cancer
Institute-designated comprehensive cancer centres at
Dartmouth-Hitchcock Medical Center in New Hampshire
and the University of Alabama at Birmingham.

Recruitment and screening

We will recruit 300 women over the age of 18 reporting
participation restrictions (ie, challenges in engaging in
productive and/or pleasurable activities that fulfil valued
life roles) after completing curative treatment for stage 1-3
breast cancer within the past year. We obtained a Health
Insurance Portability and Accountability Act (HIPAA)
waiver to allow research staff to screen clinic schedules
to identify potential study participants. Research coor-
dinators consult with clinicians to confirm patient eligi-
bility based on clinical characteristics and then clinicians
deliver the study brochure to patients. Research coor-
dinators are available in the clinic or by telephone to

2

Stevens CJ, et al. BMJ Open 2020;10:¢036864. doi:10.1136/bmjopen-2020-036864



further explain the study to patients, formally screen for
eligibility and initiate informed consent procedures.

In order to maximise recruitment, additional recruit-
ment strategies of ‘direct-to-consumer’ approaches (eg,
speaking at support groups, tables at breast cancer aware-
ness rallies), sending letters to potentially eligible partic-
ipants identified via medical record extraction and/
or working with patient navigators will be employed as
needed.

Participants

Inclusion criteria

Female patients, aged 18 years or older, diagnosed with
stage 1-3 breast cancer, within lyear of completing
locoregional treatment and/or chemotherapy with cura-
tive intent and absence of disease recurrence, are eligible
for this study if they are experiencing participation restric-
tions (ie, a score of 210 on the Work and Social Adjust-
ment Scale®®). There is no upper age limit imposed, as
evidence from our pilot studies suggests the intervention
is flexible enough to be used with various challenges that
occur across the age range.'® * Because our sites see a
mean of 3.8 males each year with breast cancer, we will
enrol only females as there are not enough males to draw
sound conclusions generalisable to a male population.
This study targets survivors within 1lyear of completing
curative therapy because we are interested in supporting
the middle phase of survivorship (ie, the transition from
active treatment towards extended survival).”*

Exclusion criteria

Patients are not eligible for this study if they are non-
English speaking, experience non-correctable hearing
loss, have moderate-severe cognitive impairment (indi-
cated by a score <3 on a 6-item cognitive screener®*), or
have a history of severe mental illness (ie, schizophrenia,
bipolar disorder), current major depressive disorder,
active suicidal ideation or active substance misuse docu-
mented within the medical record. Potential participants
will not be excluded solely because of medical comor-
bidities (eg, arthritis, back pain) as this work ultimately
aims to develop a generalisable intervention that has
broad applicability for cancer survivors experiencing
disability (ie, strong external validity); thus, it is necessary
to develop and test interventions that can address any
type of participation restriction, regardless of its source.
Participants will also not be excluded if they are receiving
other supportive care or rehabilitation services.

Randomisation

Participants will be randomly assigned to conditions (1:1)
using a computer-generated programme. The randomi-
sation scheme will be stratified by site (Dartmouth and
Alabama), time since treatment completion (ie, <6 and
>6 months) and receipt of chemotherapy (yes vs no) and
will be blocked within strata (block lengths of 2 and 4
varied randomly). As the central coordinating site, Dart-
mouth will manage the randomisation process. The

Dartmouth Principal Investigator will be alerted to the
assignment when the baseline assessment is completed
by the coordinators and will trigger the local interven-
tionist to communicate assignment to the participant and
initiate treatment activities.

Data collectors (ie, Dartmouth coordinators) and
analysts will be blinded to assignment. Participants will
be instructed not to discuss their assignment with the
Dartmouth coordinators during the interviews. The data
collectors and analysts will remain blind to assignment
until the analyses are completed. Participants may choose
to withdraw from the study or from the intervention;
however, the intervention and control conditions will not
be modified for any reason. Participants who wish to with-
draw from the intervention will be invited and encour-
aged to continue to participate in the study and provide
outcome assessments.

Intervention

Our approach to improving activity participation reflects
self-regulation models that emphasise alignment between
goals and circumstances.”*® Recognition of a discrepancy
between one’s goals and circumstances leads to either
adaptive or maladaptive coping. Adaptive coping can be
viewed as efforts to change the activity, environment or
self. These efforts manifest themselves in active coping
(ie, taking action instead of waiting for problems to disap-
pear), planning (strategically deciding what actions to
take) and positive reframing (adjusting expectations and
interpretations of events).”’ Goal adjustment is another
self-regulation strategy with two components.” The first
component, goal disengagement, prevents the negative
emotional consequences of pursuing a futile goal. The
second component, goal re-engagement, directs renewed
energy towards attainable goals. BA/PS is designed to
promote adaptive coping and goal adjustment through
a process of strategic goal setting, problem-solving and
action planning centred on increasing the ease and enjoy-
ment of activity participation and life roles, leading to
lower distress, improved productivity and higher quality
of life.

BA/PS teaches survivors to (A) systematically examine
the reasons an activity is challenging, (B) set achievable
short-term goals that have the potential to improve partic-
ipation, (C) brainstorm solutions including activity adap-
tations and environmental modifications, (D) construct
and implement a detailed action plan, and (E) evaluate
the results and level of goal attainment. The structured
process gives participants repeated practice in goal re-en-
gagement that leads them progressively closer to their
long-term functional goals.

The intervention was developed over a series of pilot
studies.®™? In the first session, the interventionist
presents the rationale for BA/PS, promotes a positive
problem orientation and educates the participant about
the framework for problem-solving and action plan-
ning. The interventionist then administers the Canadian
Occupational Performance Measure (COPM)™ to elicit
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Figure 2 Behavioural activation/problem-solving framework.

participant priorities, motivation and long-term goals. In
subsequent sessions, the interventionist guides the partic-
ipant in using the BA/PS framework (see figure 2) to set
a goal, brainstorm solutions to challenges and create a
detailed action plan for the coming week. Results of the
action plan are used to refine goals and action plans and
promote steady progress towards personally selected
recovery goals.

Attention control condition

Using randomisation and a usual care control condition
would eliminate threats to internal validity that arise with
time and history (ie, participants might improve naturally
as time goes by or because of an event occurring at the
sites). However, BA/PS participants would be receiving
more attention and support than the usual care partici-
pants. We recognise that the attention experienced within
a weekly telephone call from a warm and supportive ther-
apist could lift the spirits of participants and it is theoret-
ically plausible that feeling more hopeful or supported
could allow and encourage participants to become more
active and engaged in life. It is important to control for
this possibility so that we can determine if it is our specific
BA/PS intervention, and not general support or atten-
tion, that drives any effects seen in our data. Thus, the
attention control condition will allow us to account for
the effect of time and history as well as other non-specific
effects of attention.

Increased attrition can occur if participants feel that
an attention placebo is not a meaningful use of time.”
As such, we decided to provide education regarding
participant-selected cancer survivorship topics (ie,
healthy diets, physical activity, lymphoedema manage-
ment, smoking cessation, fear of recurrence, cognitive
challenges, communication with providers and family,

3

fatigue, sleep, hot flashes and night sweats, and work
accommodations) during the control telephone contacts.
The control condition will match the intervention in
terms of the number of sessions, the delivery by telephone
and delivery by an occupational therapist. This will allow
us to determine the effect of the specific BA/PS elements
(ie, strategic goal setting, problem-solving, activity adap-
tation, environmental modification and action planning)
on participation and quality of life.

Assessments

As the central coordinating site for the study, all data
collection will occur from and be managed by Dartmouth
staff. Data will be directly entered into the Research
Electronic Data Capture (REDCap) software system.”
Assessments will be administered via telephone by a
research coordinator blinded to group assignment (see
figure 1). Participants will complete outcome assessments
on enrolment (T1) and at 8 weeks (T2), 20 weeks (T3)
and 44 weeks (T4) later (see table 1). The T2 assessment
captures the short-term outcomes of the most intensive
part of the intervention (ie, after sixweekly sessions). The
T3 assessment will capture the short-term outcomes at the
end of the full intervention. The T4 assessment explores
the sustained effect of BA/PS (6months after BA/PS
ends). Participants will be paid US$25 for completion of
each of the first three assessments and will be paid US$30
on completion of the last assessment (total=US$105 per
participant).

Measures

Demographics and clinical characteristics

Enrolled participants are asked to report their age, race,
ethnicity, employment status, education level, marital
status, insurance status, number of dependent children
living at home and household income. Relevant data
regarding disease stage, treatment and comorbidities are
obtained from the medical record.”

Participation satisfaction

Participation is a construct with two dimensions: satisfac-
tion and ability. Disability scholars have argued that the
subjective assessment of satisfaction with daily routines
and activities is a defining feature of participation.”® As
such, the Patient-Reported Outcomes Measurement
Information System (PROMIS) Satisfaction with Social
Roles and Activities Short Form 8a™ *° is used to measure
our primary outcome. This 8-item self-report scale,
which has been previously validated for use with cancer
survivors,” assesses satisfaction with abilities regarding
routine, work, leisure, family and social activities. Items
are rated using a 5-point Likert scale (1="not at all’ to
5=‘very much’). Scores on this measure are calculated
as the sum of all items, thus possible scores range from
8 to 40, with higher values representing greater satis-
faction with ability to participate in social roles and
activities.

4
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Table 1 Measures and data collection schedule
T1 T2 T3 T4
Aim Construct Instrument Iltems,n Week O Week 8 Week 20 Week 44
Characteristics Demographics and clinical 9 X
characteristics
Aim 1 Participation and PROMIS (satisfaction and 16 X X X X
productivity ability to participate in social
roles and activities)
Disability Days 3
WLQ-SF 5
Individual activity targets 3-15
Aim 2 Quality of life FACT-G 28 X X X X
Exploratory aim Adaptive coping  Brief COPE subscales 6 X X X X
Exploratory aim Goal adjustment GDGRS 10 X X X X
Exploratory aim Distress HADS 14 X X X X
Perceived benefit Perceived benefit questions 5 X

Research assistants will administer the outcome assessment battery by telephone on enrolment (T1), after completion of the most intensive
portion of the intervention (T2), after completion of the full intervention (T3) and 6 months after completion of the intervention (T4).

Brief COPE, Brief Coping Orientation to Problems Experienced; FACT-G, Functional Assessment of Cancer Therapy-General; GDGRS, Goal
Disengagement and Goal Reengagement Scale; HADS, Hospital Anxiety and Depression Scale; PROMIS, Patient-Reported Outcomes
Measurement Information System; WLQ-SF, Work Limitations Questionnaire-Short Form.

Participation ability

The PROMIS Ability to Participate in Social Roles and Activ-
ities Short Form 8a°°*° scale is used to measure the ability
aspect of participation. This 8-item self-report scale,
developed in conjunction with the satisfaction scale, as
described above, assesses the ability to participate in activ-
ities as desired at work, during leisure and with friends
and family. Items are rated using a 5-point Likert scale
(1=‘always’to 5=‘never’). Scores on this measure are
calculated as the sum of all items, thus possible scores
range from 8 to 40, with lower values representing greater
difficulty participating in social roles and activities. Our
team added an item to this scale in order to solicit partic-
ipant perceptions of the degree to which their challenges
are related to cancer or its treatment.

Productivity
We use relevant questions from the Disability Days
section of the Medical Expenditure Panel Survey (MEPS)®
to capture days missed from work and lost household
productivity in the past 30 days. For all participants,
including those who are not employed or are on leave, lost
household productivity is assessed by counting the days
spent in bed, defined in MEPS as half days or more spent
in bed because of physical illness or injury, or mental or
emotional problems. Days missed from work (or school)
are defined in MEPS as half days or more missed from
work (or school). Women who are neither students nor
employed outside the home are only asked to report on
lost household productivity.

The Work Limitations Questionnaire-Short Form (WLQ-
SF™ is also used to assess productivity. The subscale
scores represent the percentage of time in the previous

2 weeks that participants may be limited in performance
in the dimensions of time, physical, mental or interper-
sonal, and output. Items are rated using a 5-point Likert
scale (100%="‘difficult all of the time’, 50%="‘difficult
some of the time’, 0%="‘difficult none of the time’). An
overall WLQ Productivity Loss Score is the weighted sum
of the four subscale scores and indicates the percentage
decrement in productivity (ie, scores range from 0% to
100%). The WLQ has been used in cancer survivor popu-
lations*”™** and has demonstrated high validity and reli-
ability.™ **

Individual activity targets

The COPM™ is used with each participant to elicit up to
five individual activity recovery goals during the first and
last study sessions. Participants rate each targeted activity
using Likert scales ranging from 1 to 10 for three charac-
teristics of performance (1=‘not able to do it’to 10=‘able
to do it extremely well’), importance (1=‘notimportant at
all’ to 10="extremely important’) and satisfaction with the
activity (1="not satisfied at all’ to 10="extremely satisfied’).
Higher scores indicate greater participation and occupa-
tional performance.

Quality of life

The Functional Assessment of Cancer Therapy-General (FACT-
G) is a 27-tem selfreport measure of health-related
quality of life specifically designed for patients with
breast cancer.** ** The items of the tool assess perceived
well-being in physical, social, emotional and functional
domains. Items are rated using a 5-point Likert scale
(0="not at all’to 4=‘very much’). Total scores on this
measure are calculated as the sum of all items, thus
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possible scores range from 0 to 108, with higher values
representing greater functioning in each domain.
Subscale scores are derived in each domain as well; scores
for the physical well-being, social/family well-being and
functional well-being subscales range from 0 to 28 and
scores on the emotional well-being subscale range from
0 to 24.%

Coping

The Brief COPE" is a self-report scale used to assess use of
coping strategies for difficult situations. The Brief COPE
has been shown to have excellent psychometric proper-
ties among patients with cancer including evidence of
construct, convergent and concurrent criterion validity.*’
Our pilot research has suggested that BA/PS increases
participants’ use of active coping, planning and positive
reframing.”” These coping styles are measured by three
subscales of the Brief COPE. To minimise respondent
burden, we will not administer the 28-item Brief COPE,
but will instead use these three subscales of active coping,
planning and positive reframing, each of which has two
items. Items are rated using a 4-point Likert scale (0=‘1
haven’t been doing this at all’, 3="T’ve been doing this a
lot’). Scores on each subscale are calculated as the sum of
the two items, thus possible scores range from 0 to 6, with
higher values representing greater use of active coping
strategies.

Goal adjustment

The Goal Disengagement and Goal Reengagement Scale
(GDGRS)*® is a 10-item self-report scale that measures two
aspects of goal adjustment: goal disengagement (ie, the
general inclination to relinquish untenable goals) and
goal re-engagement (ie, commit to new goals). Items are
rated using a 5-point Likert scale (1=‘almost never true’,
5=‘almost always true’). Items 1-4 summed to create the
goal disengagement subscale (items 2 and 3 are reverse
scored), thus scores range from 4 to 20, with higher
scores representing greater ability to disengage from a
goal. Likewise, items 5-10 are summed to create the goal
re-engagement subscale, thus scores range from 6 to 30,
with higher scores representing greater ability to re-en-
gage with new goals.

Distress

The Hospital Anxiety and Depression Scale (HADS) is a 14-item
self-report measure of depressive and anxiety symptoms
specifically designed for use with medical patients.”” **
Items are rated on a 4-point Likert scale ranging from
1 to 4 with different anchors for each item (eg, 1="defi-
nitely’, 4="not at all’). Even numbered items are summed
to create the depression subscale and odd numbered
items are summed to create the anxiety subscale; higher
scores on each subscale indicate greater depression and
anxiety symptoms, respectively. Items 1, 3, 5, 8, 10, 11 and
13 are reverse scored. Scores on each subscale range from
7 to 28.

Perceived benefit

Our team developed six questions modelled after items
used in a recent rehabilitation RCT* to help us describe
the credibility and utility of the BA/PS intervention and
control conditions. Using a 3-point scale (0=‘not at all’,
1=‘some’, 2="a great deal’), participants are asked to rate
the degree to which the programme helped them gain
confidence, reduce distress, adjust habits and routines,
set goals and exercise. These items should also function as
a manipulation check; at minimum, participants assigned
to the BA/PS intervention should report higher levels of
benefit on the goal-setting item as the control condition
does not include goal setting as an active component.

Patient and public involvement

Cancer survivors were indirectly involved in the design of
the study by virtue of their participation in prior descriptive
studies in which we solicited their perspectives on partic-
ipation restrictions. Further, prior pilot studies solicited
feedback from cancer survivors regarding the proposed
intervention and study procedures (eg, feasibility of the
assessments, timing of recruitment). The feedback in
these preliminary studies informed the research question
and design of the current study. When the current study
nears completion, we will ask completing participants
if they would like to join an advisory board that would
provide input in the interpretation and dissemination of
results.

Statistical analysis, sample size and power estimates

Using a time-averaged difference approach,”’ at a
corrected significance level of 0.05/3=0.017, and with
three time points after baseline, the required sample size
to test for the minimally important effects of BA/PS on
participation (PROMIS scales) ranges from 63 to 117 in
each arm to achieve 80% power for within-subject correla-
tions ranging from 0.2 to 0.8. The required sample size
to test for the minimally important effect of BA/PS on
quality of life (overall FACT-G score) ranges from 45 to
83 in each arm in order to achieve 80% power for within-
subject correlations ranging from 0.2 to 0.8.

We will examine the balance between study groups
with respect to baseline characteristics using descriptive
statistics and measures of effect size. We will examine the
patterns of missing data due to dropout, and whether
baseline characteristics are associated with dropout.
Baseline factors showing non-trivial imbalances between
groups or that are predictive of dropout will then be
used as adjusting covariates in the longitudinal group
comparisons.

Our objective is to compare functional recovery across
conditions over time in terms of participation (PROMIS
scales; Aim 1), productivity (Disability Days and WLQ-
SF; Aim 1), quality of life (FACT-G; Aim 2) and coping
style, distress and goal adjustment (Brief COPE, HADS
and GDGRS; Aim 3). A longitudinal model fitted with
linear mixed methods will be used for each outcome (see
figure 3). The focus of inference will be the between-group
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Figure 3 Conceptual model of outcomes. Brief COPE, Brief Coping Orientation to Problems Experienced; COPM,
Canadian Occupational Performance Measure; FACT-G, Functional Assessment of Cancer Therapy-General; GDGRS, Goal
Disengagement and Goal Reengagement Scale; HADS, Hospital Anxiety and Depression Scale; PROMIS, Patient-Reported
Outcomes Measurement Information System; WLQ-SF, Work Limitations Questionnaire-Short Form.

difference in outcome trajectories over the study time
points, modelled by a time by group interaction. The
overall treatment effect will be computed as the between-
group difference in change from baseline (change from
T1 averaged over T2-T4) estimated with a linear contrast.

Mixed modelling techniques and covariate adjustment
will reduce the impact of missing data, as the missing-
ness is not assumed completely at random (MCAR) but
conditionally (on the covariates) at random (ie, missing
at random (MAR), a milder assumption).52 Should
dropout exceed the 20% allowed by the sample size,
non-parametric multiple imputation® will be employed
to determine the robustness of the conclusions for the
main analyses under the milder MAR assumption. Due to
the non-invasive, supportive nature of the BA/PS inter-
vention, as well as the attention control condition, we do
not expect to encounter non-random dropout. However,
we will examine the tracking system records and logs with
regard to dropout to determine the main reasons for
dropout. If sufficient indication of non-random dropout
is found, sensitivity analyses under different assump-
tions for the missing data mechanism will be conducted,
following the methodology described by Molenberghs
and Kenward”® in which the missing data mechanism
needs to be modelled explicitly.

A false discovery rate (FDR) approach™ will be used to
adjust inferential results for multiple inferences on the
same body of data, separately for the primary analyses
and the exploratory analyses. The FDR is the expected
proportion of true null differences among those that
are declared ‘significant’. The FDR will be set at 10%.
All research products will disclose the number of infer-
ences conducted and whether outcomes were primary or
exploratory.

The BA/PS intervention is designed to be flexible and
responsive to the needs of a diverse group of breast cancer
survivors and our diverse sample will provide an oppor-
tunity to identify any unanticipated moderator effects.
Therefore, we will explore whether there are subgroups
of participants who benefited most and least during the
study, as per the primary outcomes. We will use recursive
partitioning, that is, classification and regression trees
(CART),” to conduct moderator analyses. CART is a non-
parametric modelling approach that allows extracting

of multivariate profiles from a sufficiently large data set
under minimal modelling assumptions, based on values
of an outcome and participant characteristics. Because
CART is data driven, these analyses are considered
exploratory.

To avoid assuming that missing outcome data due to
dropout are missing completely at random (ie, MCAR),
a random forest-based algorithm™ *® will be used to
generate three imputed data sets comprising baseline
characteristics, group assignment and longitudinal
outcome variables. CART modelling will be implemented
on each imputed data set and results will be compared as
a form of sensitivity analysis. The target variables for the
CART modelling will be the average change from base-
line in each primary outcome. Regression tree models for
these target variables will be fitted using as predictors the
group assignment and selected baseline characteristics.
These baseline characteristics will include indicators of
pertinent subpopulations of interest: site, race, income,
age, and so on. We will implement the conditional infer-
ence approach® to fit the tree models and use repeated
10-fold cross-validation to determine the final tree size.
The tree model is a decision-tree-like structure that is
interpreted based on the characteristics of the resulting
groups of participants.

Primary analyses will use an intent-to-treat approach.
All available data from all participants who undergo
randomisation will be included in the analyses according
to the group assigned, regardless of any postrandomisa-
tion protocol deviations.

ETHICS AND DISSEMINATION

Informed consent

All subjects are provided a consent form describing the
study with sufficient information to make an informed
decision about participation in the study. Formal consent
is obtained and documented by study research coordi-
nators who orally review the form and address questions
and concerns before participants undergo any study
procedures. The consent process continues throughout
the study as both coordinators and interventionists review
study procedures and affirm continued desire to continue
during each study contact.
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Confidentiality

Participant data are kept confidential and managed
according to the requirements of the HIPAA of 1996. A
study ID number is used in place of identifiable partic-
ipant information on all study documents. Study data
are collected and managed using REDCap™ electronic
data capture tools hosted at Dartmouth-Hitchcock by the
Clinical and Translational Science Institute (SYNERGY).
REDCap is a secure, web-based software platform designed
to support data capture for research studies, providing
(1) an intuitive interface for validated data capture; (2)
audit trails for tracking data manipulation and export
procedures; (3) automated export procedures for seam-
less data downloads to common statistical packages; and
(4) procedures for data integration and interoperability
with external sources.

Data and safety monitoring plan

The informed consent process, the recruitment process
and the timeliness and quality of the data are continu-
ously monitored by the principal investigator, the IRB
and the Data Safety Monitoring and Accrual Committee
(DSMAC) of the Norris Cotton Cancer Center. The
DSMAC is a multidisciplinary committee charged with
overseeing the monitoring of participant safety, the
conduct and progress of research protocols and the
validity and integrity of the data of clinical trials at Norris
Cotton Cancer Center and its subsites. The Committee
meets quarterly to review accrual rates and information
for studies that have accrued participants and includes
representatives from medical oncology, haematology,
radiation oncology, investigational pharmacy, biostatistics
and clinical research administration. All adverse events
will be tracked by the study team and reported to the
IRB and the DSMAC. All protocol modifications will be
reviewed by the IRB and communicated to relevant stake-
holders as determined by the IRB. The DSMAC has the
authority to suspend or to recommend termination all
research activities that fall within its jurisdiction.
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