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Abstract

Background: Breast cancer (BC) and its treatments lead to numerous side effects that affect a person’s life for years after treatment has ended. Research
shows that regular exercise limits many of these side effects. However, less than 30% of BC survivors regularly exercise due to many barriers at both the
patient and health care professional level. The purpose of this pilot trial is to assess the feasibility and effectiveness of conducting a novel KT intervention
using exercise and self-management versus usual care among BC survivors.

Methods: Study Design: Pilot randomized controlled trial. Eligibility: Women older than 18 years who are currently undergoing chemotherapy treatment
for BC. Intervention: The intervention group includes an 8-session multi-component intervention with a structured aerobic exercise program plus SM
supervised by a physiotherapist. Randomization: Participants will be randomly allocated using a 1: 1 allocation ratio to receive the intervention of
structured exercise plus SM program or usual care. Outcomes: The primary feasibility outcomes include recruitment rate, retention rate, and adherence
rate. The secondary outcomes include exercise knowledge and behavior, HRQoL and resource utilization. Analysis: A blinded assessor will assess
outcomes at baseline, post intervention, at 2- and 4-month follow up. Intervention feasibility and effectiveness will be assessed using descriptive statistics
and analysis of covariance for continuous outcomes.

Discussion: This study aims to assess the feasibility of a novel KT intervention to close the current KT gap and increase exercise awareness for women
with BC. This project will assess process and resource variables before implementation of a larger scale intervention. The overall project goal is to
promote sustainable exercise behaviour to help manage the burden of BC.

Trial Registration: This trial was registered on ClinicalTrials.gov on March 21, 2017 (Identifier: NCT03087461).
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Introduction Moreover, the societal burden of this disease is projected to

increase substantially over the next two decades. The Canadian

Breast cancer (BC) and its treatments lead to numerous side Cancer Society’s 2015 Statistics report [16] suggests that the number

effects that affect a person’s quality of life (QOL) for years after
treatment has ended [1-5]. Research has shown that regular exercise
limits many of these side effects and can prevent disease recurrence
[5-10]. However, less than 30% of survivors participate in regular
exercise [11-13]. Previous research conducted by our team has shown
that over 80% of BC survivors in southwestern Ontario are unaware
of the benefits of exercise and are not educated on the need to stay
physically active [11], health professionals face many institutional,
personal, and patient-related barriers to promoting exercise [14], and
there is a need for novel knowledge translation (KT) strategies within
cancer institutions that focus on easy-to-access exercise interventions

and education by physiotherapists (PTs) [15].
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of new cancer cases in women will increase by 74% by the year 2032
due to the aging Canadian population. The number of new cases of
BC is projected to increase by more than 10,000 in this same time
period [16]. Fortunately, due to improved screening and treatment
techniques, survival rates for BC are increasing [3]. However,
physical and functional sequelae prevent survivors from returning
to their activities associated with work, leisure, and domestic roles
[3]. Exercise is an effective, safe, and cost-efficient way to manage
this burden and return women to their pre-cancer activity levels.
Therefore KT research is needed to determine how to best translate
and integrate this research knowledge into clinical practice in order
to elicit sustainable behaviour change for this population. Pilot work
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completed for this project has shown that in order to change clinical
practice, implementation strategies using accessible exercise options
and education are needed within the institution to maximize women’s
engagement with exercise information provided and to partake in this
behaviour [15]. Along with this, self-management (SM) programs
have been shown to improve QOL and physical side effects in BC
survivors, however, the implementation of these programs in clinical
practice is scarce [17]. The current knowledge to practice gap in the
field of BC rehabilitation shows that novel KT strategies are needed.

A pilot study is an, “investigation designed to test the feasibility of
methods and procedures for later use on a large scale or to search for
possible effects and associations that may be worth following up in a
subsequent larger study” [18]. For this project, a pilot study is needed
as the first step in order to assess process and resource variables before
implementation of a large scale intervention [19]. Process variables
include measuring recruitment rate, retention rate, and adherence
rates to the intervention provided [19]. Resource variables include
determining the centers willingness and capacity to house a specific
intervention, equipment availability, intervention location, and
budget concerns [19]. There is currently a lack of pilot trials for a novel
KT intervention of this sort and therefore this pilot study will aid in
shaping and guiding a larger, phase III trial.

Methods & materials

Study Purpose: .

The purpose of this study is to determine whether KT strategies,
focusing on accessible exercise locations and SM education by PTs
using technology, are feasible and impact exercise knowledge and
behaviour, QOL, and need for additional health care services among
women with BC. Specifically, the objectives of this project are to:
(1) Determine the feasibility (through recruitment, retention and
adherence rates) of providing a complex KT intervention designed
specifically for women with BC using technology, and (2) Determine
preliminary estimates of effects of the KT intervention on levels of
exercise knowledge and behaviour, health related quality of life and,
resource utilization, among BC survivors over a four month period.

Study Design & Participants:

This study is a pilot randomized controlled trial. Eligible
participants will include community-dwelling, English-speaking
women, over 18 years, who are currently undergoing chemotherapy
for Stage 1-3 BC and have been cleared by their oncologist to
participate in moderate intensity aerobic exercise. Participants will
be excluded from the study if they have another chronic disease,
cognitive impairment or injury that prevents them from participating
independently in moderate intensity exercise.

Recruitment:

Medical oncologists and Primary Care Nurses at the Juravinski
Cancer Centre (JCC) will recognize possible participants for this
study within their patient caseload. For those they think are eligible,
the health care professional will briefly discuss the study with their
patient and get consent for the patient to be contacted by a member
of the research team. Possible participants will be contacted by phone
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to discuss eligibility and potential study enrollment. The Hamilton
Integrated Research Board approved this study (reference #: 3124) in
April 2017. All participants will provide written informed consent on
the approved consent forms prior to enrollment in this study.

Intervention:

This pilot project will implement a multi-dimensional KT
intervention including an exercise and SM program. Refer to
Figure 1 for study flow chart.

Eligibility Criteria: English-speaking women, over
18 years, who are currently undergoing
chemotherapy for Stage 1-3 BC and have been
cleared by their oncologist to participate in
moderate intensity aerobic exercise.

[

Eligible patients will be cantacted by a member of
First Contact the research team to diseuss study objectives and A ray

potential enrolment.

I
All participants will be invited for baseline
Baseline Visit assessments (completion of eligibility form,
consent form, baseline outcome measures,
baseline interview form).

Group Control Groug
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Management [SM]}
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offered weekly for 8
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Effectiveness of
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be determined at
each time point
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FACT-B, EQ.5D & use of health care
services questionnaire

—>
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Figure 1: Study Flow Chart

The exercise intervention will involve an evidence-based
moderate intensity aerobic exercise program, using recumbent bikes,
delivered within the cancer institution. Results from participants in
our focus group run during the pilot work for this project suggest
that exercise programs should be delivered in the institution where
women are waiting for their chemotherapy. Delivering the program in
this environment will increase the accessibility of the services and we
anticipate this approach will increase exercise awareness. Participants
will take part in the 30-minute, moderate intensity (50-70%HRmax or
4-6/10 on Rate of Perceived Exertion scale) aerobic exercise program
for 8 sessions. The intervention will be supervised by a PT educated in
cancer rehabilitation and who has been trained in the specific protocol
used and in working with women with BC.

The SM component will include educational modules created by
a PT. Participants will view these 30 minute modules prior to each
exercise intervention, over the same 8 sessions. Content provided
within the program will include information on the benefits of
exercise during and after BC treatment, safe exercise prescription,
how to self-monitor exercise levels, action planning for specific
exercise strategies, and precautions related to exercise and BC. Refer
to Table 1 for details of SM content for each week of the program. A
variety of tools will be used in the SM program, including a mobile
app and e-health resources for BC. Having numerous sessions will
allow the PT to provide consultation in respect to exercise adaptation,
parameters, and programming in order to facilitate long-term exercise
engagement and participation. Adherence and fidelity to the specified
exercise and self-management protocol will be monitored through
random observation by study investigators. (Figure 1, Table 1)
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Table 1: Self-Management Content

Session

Content

Introductions.
What are the side effects of treatment? Why do they happen?
Benefits of exercise for women with breast cancer.

Types of exercise and safety precautions during exercise (how to
monitor BP, HR, RPE)

What is self-management?
How to participate in effective self-management.
Self-management and breast cancer.

Introduction to goal setting/action planning.

Review of previous week goal/action plan.

The importance of posture for women with breast cancer (com-
mon postural issues, how to assess posture, how to ensure optimal
posture).

Relaxation and breathing techniques to manage anxiety and stress.

Set goal/action plan for week.

Review of previous week goal/action plan.

Appropriate exercise techniques to maintain/increase endurance:
- Description of aerobic exercise
- Types of aerobic exercise
- Parameters for acrobic exercise

Set goal/action plan for week.

Review of previous week goal/action plan

Appropriate exercise techniques to maintain/increase strength
- Description of strengthening exercise
- Types of strengthening exercise
- Parameters for strengthening exercise

Set goal/action plan for week.

Review of previous week goal/action plan
Other forms of Exercise (flexibility, yoga, Tia Chi, etc)
Appropriate exercise techniques to maintain/increase flexibility:
- Description of flexibility exercises
- Types of flexibility exercises
- Parameters for flexibility exercise
Description of other forms of exercise:
- Types of other forms of exercise
- Parameters of other forms exercise

Set goal/action plan for week.

Review of previous week goal/action plan.

Self-monitoring physical activity levels:
- Introduction to Breast Cancer Physio Guide (App)
- Introduction to Stanford Action Planning App
- Other techniques to monitor physical activity levels

Set goal/action plan for week.

Review of goal/action plan.

Communicating with others (family, health professionals) about
exercise and physical activity.

Available exercise programs in the community.
How to move forward: how to evaluate progress.

Set goal/action plan for week.

Review of goal/action plan.
Summary of self-management program.
How did you use self-management information?

Questions/comments.
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Outcomes:

Primary Outcomes: The feasibility and effectiveness of the KT
intervention will be assessed using quantitative outcomes. The
primary outcomes of feasibility variables will be assessed at baseline
and post intervention, where applicable. Feasibility will be assessed by
measuring recruitment (percentage (%) of eligible patients recruited),
retention (% of consented patients who complete the intervention),
and adherence rates (% of sessions attended) to the intervention).

Secondary Outcomes: Secondary effectiveness outcomes will be
assessed at four time points: baseline, post intervention, and at 2 and 4
month follow up. At baseline, participants will be instructed on how to
complete each self-report measure by an assessor blinded to participant
group allocation. All post-intervention, 2 and 4 month follow up,
assessments will be mailed to participants to complete and return to
study investigators using pre-paid postage envelops. No identifiers will
be used on these assessments and therefore assessors performing the
analysis of data will be blinded to participant group allocation. Hard
copies of the completed outcome measures will be stored in a locked
filing cabinet only accessible by the study investigators at McMaster
University and data entered into statistical analysis software will be
stored on a password protected computer.

Level of exercise knowledge and behaviour will be assessed using
a Theory of Planned Behaviour (TPB) [20] based questionnaire. The
TPB has been used extensively to determine levels of intention and
behaviour for various health behaviours, including exercise [21,22].

Quality of life will be measured using the FACT-B [23], a self-
report measure designed to assess multi-dimensional QOL specifically
for women with BC.

Need for additional health care services will be measured using
the EQ-5D [24] and a piloted self-report questionnaire assessing
health care facility visits, doctor visits, procedures received, support
services used, loss of work, and prescription medications used.

Sample Size:

Debate exists as to whether sample size calculations for pilot studies
are necessary. Some authors suggest that no calculation is needed as
long as the pilot study is large enough to provide useful information
about the aspects that are being examined for feasibility [19]. However
other authors suggest using a percentage of the sample required for
a full study [25,26], or to use a confidence interval (CI) to establish
feasibility [19,26]. For this project we have decided to calculate sample
size based on the proportion of success of the primary outcome of
feasibility (using estimates for adherence rates) [19,25,26].

Therefore, using a Z value from the standard normal distribution
to reflect a 95% confidence interval (1.96), E as the desired margin
of error (0.2), and p as the proportion of successes in the population
(0.75-estimated adherence rates), the sample size for this pilot study
will be at least 18 participants (9/group). With an expected drop
out rate of 25%, based on previous exercise based literature with
this population, the final sample size for this project should be 23
participants. In order to ensure an even number of individuals can
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be randomized to each group, this will be rounded up to a total of 24
participants (12/group).

Randomization-Sequence Generation:

Prior to participant randomizations, all eligible participants will
complete the following forms: (a) patient information form, (b) Godin
leisure time exercise questionnaire, (c) consent form, and (d) baseline
measures. All participants will be informed verbally in person and
in writing that they have equal chance of being randomized into the
intervention or control group. They will not be made aware of the study
hypotheses. Randomization to intervention or control group will be
completed by a member of the research team who is independent of
the intervention on a record by record basis using a computer software
program (STATA/MP v14). This researcher will remain blind to the
identity of each treatment group (by randomizing only to group A
or B) during the randomization process. Participants may withdraw
from the study at any time. Investigators may withdraw a participant
from the research study if circumstances arise which warrant doing so
(for example, safety).

Allocation Concealment & Implementation:

Allocation of participant randomization will be concealed in
sequentially numbered, opaque, sealed envelops. The envelops will be
opened sequentially by the researchers only after participant details
have been written on the envelop by the researcher who completed
randomization. If the participant is allocated to the intervention
group, they will receive a phone call to organize details of the first
intervention session (such as time and location).

Blinding:

Due to the nature of this knowledge translation study, participants
and persons administering the intervention will not be blinded to

Table 2: Summary Table

group assignment. However, the assessor receiving the self-reported
outcome measures will be blind to group allocation and will not be
involved in running of the intervention. A researcher blinded to the
group allocation of the participants will conduct all statistical analysis.

Statistical Methods:

Participant characteristics will be analyzed at baseline to ensure
no significant differences exist between groups. Means and standard
deviations (SD) will be used to report continuous variables and t-tests
will be used to assess differences between the two groups for these
variables. Frequencies will be used to report categorical variables and
Pearsons X? test will be used to assess differences between groups for
these variables. All statistical analysis will be completed using STATA/
MP 14. Refer to Table 2 for a summary table of study objective and
methodology.

Research Questions 1: Descriptive statistics will be used to measure
feasibility (recruitment rate, retention rate, and adherence rates).
Recruitment rates will be calculated by determining the percentage of
eligible patients that were actually enrolled in the study. A recruitment
log will be kept, detailing reasons for non-participation of eligible
patients. Retention rate will be defined by calculating the percentage of
enrolled patients who complete the intervention. Adherence rates will
be calculated as a percentage of total sessions attended. Attendance
will be tracked on the feasibility data collection sheet and reasons for
non-participation on scheduled intervention days will be documented
using an adherence log.

Research Question 2: Effectiveness outcomes will be assessed at
four time points: baseline, 12 weeks (post intervention), and at 2 and
4 month follow. An analysis of covariance will be used to determine
within and between group differences. An intention to treat analysis
will be used for these analyses. (Table 2)

Objective Hypothesis

Outcome Analysis Method

Determine the feasibility (through recruitment, | Implementing and providing a complex | Recruitment Rate

Descriptive statistics (percentage (%) of

retention and adherence rates) of providing a complex
KT intervention including accessible exercise
programs delivered within the cancer institution and a
SM program designed specifically for women with BC
using technology

KT intervention for women with BC
is feasible (recruitment, retention, and
adherence rates are 50%, 75%, and 75%
respectively).

eligible patients recruited). Recruitment
logs will be kept, detailing reasons for
non-participation of eligible patients.

Retention Rate

Descriptive statistics (% of consented
patients who complete the intervention).

Adherence Rate

Descriptive statistics (% of sessions
attended). Adherence rates will be
tracked using the data collection sheet.
Reasons for non-participation on
scheduled intervention days will be
documented using adherence logs.

Determine preliminary estimates of effects of the KT
intervention of exercise plus SM versus usual care
among BC survivors over a four-month period.

Compared to the control group, BC
survivors  participating in the KT
intervention will have higher levels of
exercise knowledge and behaviours and
QOL, and less need for additional health
care services.

Levels of exercise knowledge and
behaviour (using a Theory of Planned
Behaviour based questionnaire)

Health related quality of life (using the
FACT-B)

Resource utilization (using the EQ-5D
and a piloted self-report questionnaire
assessing health care facility visits,
doctor  visits, procedures received,
support services used, loss of work, and
prescription medications used)

An analysis of covariance will be
used to determine within and between
group differences. An intention to treat
analysis will be used for these analyses.
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Discussion

There is a small risk of participant injury during the exercise
intervention. While it has been well documented that exercise is safe
for this population if proper screening and precautions are followed,
minor injuries have the potential to occur in any active intervention.
In order to ensure safety, all participants will need medical clearance
to participate in moderate intensity exercise from their medical
oncologists and will be supervised by a physiotherapist during each
session. Heart rate, blood pressure, rate of perceived exertion and
oxygen saturation measurement tools will be present and used during
each exercise session. While uncommon, all side effects secondary to
exercise will be tracked using Exercise logs. Type, intensity, duration,
and management of any side effect will be documented using these
logs.

The findings of this KT pilot study will help to determine the
feasibility and preliminary effectiveness of a novel implementation
strategy. This project will inform a larger intervention trial which has
the potential to change the way rehabilitation services are provided
in clinical practice and impact all levels of BC prevention; secondary
and tertiary prevention of treatment-related side effects, and primary
prevention of disease recurrence through sustained behaviour change.
The results from this pilot project should be interpreted with an
understanding of the potential threats to the generalizability of the
results. Specifically, the results of this pilot study will only be relevant
to the implementation of a larger intervention at sites comparable to
the JCC and will be specific to the unique characteristics of women
with BC. As the intervention process and management is more
extensive with larger numbers of participants, the researcher team will
have to take into consideration additional time and resource needs
when implement the larger scale project.

Trial status

Protocol Version Number: 3. Date: April 11, 2017. Approximate
recruitment start date: June, 2017. Approximate recruitment end date:
August, 2017. Any trial modifications will be updated in a timely
manner on ClinicalTrials.gov and sent via email to appropriate parties.

Funding

The Hamilton Division of the Ontario Physiotherapy Association
funds this project. This funding body has no role in the design of the
study, collection, analysis or interpretation of data, or in writing of this
or future manuscripts.
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