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ABSTRACT

Introduction Physical activity (PA) promotes

significant physical and psychosocial benefits for breast
cancer survivors. While evidence exists regarding
recommendations for the frequency, duration and
intensity of exercise that optimise PA benefits for cancer
survivors, the role of the environment in achieving optimal
outcomes has yet to be determined. This paper presents
a protocol for a clinical trial to evaluate the feasibility of
a 3-month nature-based walking programme for breast
cancer survivors. Secondary outcomes assessed include
the impact of the intervention on fitness, quality of life
outcomes, and biomarkers of ageing and inflammation.
Methods and analysis The trial is a 12-week single-
arm pilot study. Twenty female breast cancer survivors
will engage in a supervised moderate intensity walking
intervention in small groups in a nature reserve for

50 minutes three times per week. Data will be collected
at baseline and end of study, and include assessment of
inflammatory cytokines and anti-inflammatory myokines
(TNF-o, IL-1B, IL-6, CRP, TGF-B, IL-10, IL-13), as well

as ageing (DNA methylation, ageing genes) biomarkers;
surveys (Patient-Reported Outcomes Measurement
Information System-29, Functional Assessment of Cancer
Therapy-General, Post-Traumatic Growth Inventory); and
fitness assessments (6 min Walk Test, Grip-Strength,
One Repetition-Maximum Leg Press). Participants will
also complete weekly surveys assessing social support
and participate in an exit interview. This is an important
first step for future research on the influence of exercise
environment on cancer survivor PA outcomes.

Ethics and dissemination This study was approved

by the Cedars Sinai Medical Center Institutional Review
Board (lIT2020-20). Findings will be disseminated through
academic manuscripts, conferences, and community
presentations.

Trial registration number NCT04896580.

INTRODUCTION

Female breast cancer has surpassed lung
cancer as the most diagnosed cancer type,
representing an estimated 11.7% of new
cancer cases each year' Furthermore,
breast cancer is the second-leading cause of
female deaths in the USA.? However, while
female breast cancer incidence rates have
been increasing, mortality has decreased.
This improvement is partly due to earlier

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study will provide preliminary evidence to sup-
port future large-scale research on the influence of
physical activity (PA) environments on the health
and well-being of breast cancer survivors.

= This study implements evidence-based behaviour
change techniques crucial for promoting adherence.

= Participating in a 3-month PA programme with
walks three times a week may seem challenging
and result in potential selection bias for individuals
who are more motivated to be active and who have
more leisure time.

= As a time-limited pilot study, the protocol could
not provide support for continued participation af-
ter 3months, which may limit sustained behaviour
change post-study.

diagnosis of breast cancer, as well as advance-
ments in breast cancer treatment.’® The
result is the ability to expand focus on post-
treatment survivorship, particularly miti-
gating long-term side effects of cancer and
its treatments, including accelerated ageing,’
cognitive dysfunction, neuropathy, cardiac
issues, fatigue, osteoporosis and obesity.*
Research on physical activity (PA) for
cancer survivors often focuses on PA benefits,
as well as ideal intensity and dosage.” Several
studies have demonstrated strong evidence
linking PA to improved physical and psycho-
social health for breast cancer survivors
(BCSs),” ® including improvements in bone
health, sleep, anxiety, depression” and cancer-
related treatment side effects, including phys-
ical functioning, cardiorespiratory fitness
and fatigue.” Additionally, for BCS, PA is
associated with reduced cancer recurrence,
as well as improvements in all-cause mortality
and breast cancerrelated mortality.*"’
PA guidelines for cancer survivors suggest
150-300min per week of moderate-intensity
aerobic exercise or 75-150min of vigorous-
intensity aerobic exercise (during treatment,
this may need to be modified), as well as
2-3days of resistance training incorporating
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8-10 exercises of major muscle groups.'' However, BCSs
are unlikely to adhere to PA guidelines,'* ' with adher-
ence varying across the survivorship continuum'* and
based on cancer treatment.'? "> '® One potential solution
to improving PA participation is exploring opportunities
for creating and delivering quality PA participation expe-
riences. Research has demonstrated that PA location (ie,
home vs hospital based), the presence of trainers and
the type of PA may be influential in predicting PA partic-
ipation.'” While this provides a starting point, further
research is necessary to be able to provide a wider array of
evidence-based programming that can be tailored to each
survivors’ interests and thus be more likely to promote
sustained participation.

One potential PA environment that remains under-
studied among cancer survivors is nature. This study
defines nature as an outdoor space ‘that is partly or
completely covered with grass, trees, shrubs or other vege-
tation.”'® Most research on the physical and psychosocial
benefits of nature-based PA has been conducted in the
general population. In these studies, nature is suggested
to be more effective than traditional PA environments
(eg, home, gym, clinic) for improving cardiovascular
and mental health." For example, walking in nature has
substantially greater benefits for well-being and phys-
ical health than walking in urban spaces, *! including
improvements in pain, sleep, immune function, postop-
erative recovery and general health, such as lower blood
pressure.ﬂ_z7

PA interventions in patients with breast cancer often
focus on indoor settings,”™ including supervised gym or
home-based exercise.”>™*' However, research has begun
to highlight the potential benefits of outdoor activity
with the introduction of the concept of therapeutic
landscapes, revealing the value of these landscapes for
survivorship health and psychosocial outcomes.” ** This
concept suggests a potential link between health and
location, with certain environments being more benefi-
cial to health and healing.* Early research in this area
focused on blue space and group activity, particularly
dragon boating. The outcomes examined for blue space,
focused largely on the psychosocial benefits, including
improved social support and post-traumatic growth, and
decreased fatigue.*™ To our knowledge, only a few
studies have explored the impact of walking in nature on
cancer survivors. For example, one study implemented
a l-week walking intervention for adolescent and young
adult cancer survivors in a nature-rich environment,
demonstrating positive results on well-being and post-
cancer identity development.*® Similarly, Treland et al*
found that walking and talking outdoors between 30
and 60min a day, particularly in rural settings, enabled
supportive conversations that promote recovery among
BCS.* These studies highlight the potential importance
of the location, and specifically outdoor nature-based
environments, for promoting benefits for cancer survi-
vors.* They provide an important foundation for inter-
vention development. However, research gaps remain on

the impact of long-term nature-based PA, as well as the
effect of nature-based PA on clinically relevant cancer
related biomarkers.

This study seeks to address these gaps through two
research questions. First, whatis the feasibility of a 3-month
nature-based walking intervention for BCS? Feasibility
will be measured through attendance (attending at least
25 out of the 36 sessions), retention (participation from
baseline through final assessment), and percentage
of patients approached who sign consent. The second
research question asks: what are the shortterm effects
of a 3-month nature-based walking intervention on (A)
well-being (as measured by Patient-Reported Outcomes
Measurement Information System-29 (PROMIS-29),
Functional Assessment of Cancer Therapy-General
(FACT-G), Post-Traumatic Growth Inventory (PTGI), and
PROMIS Social Support Surveys), (B) cancerrelevant
biomarkers (biological ageing (DNA methylation, ageing
genes) and inflammatory markers (inflammatory cyto-
kines, anti-inflammatory myokines)) and (C) fitness
outcomes (6min Walk Test (6MWT), Grip-Strength test,
1-Repetition Maximum (RM) test)? Data collection will
take place at baseline and 3 months.

METHODS AND ANALYSIS

Study design and participants

This is a 12-week single-arm pilot study to evaluate the
impact of a nature-based walking programme on BCS.
The Standard Protocol Items for Randomised trials
recommendations for reporting of protocols were
followed.”” " Twenty female BCS will engage in moderate
intensity walking in a 600-acre nature reserve in the City
of Los Angeles three times per week. Walks will take place
in groups with other BCS, and participants will be always
accompanied by a certified exercise physiologist (CEP),
or members of the study team who have been trained by
a CEP to deliver the intervention. Biomarkers, patient-
reported outcomes, cardiorespiratory fitness, strength
and vitals will be assessed at baseline and 12 weeks.
Eligible participants are: (1) English-speaking, female
ages 18-80years diagnosed with primary stage 1-3 breast
cancer; (2) between 3 and 21 months postactive treat-
ment and (3) able to ambulate and complete baseline
fitness assessments. Participants will not qualify if they
have planned active treatment or major surgery within
3 months of the baseline visit, if they are more than 24
months post-active treatment at baseline or have grade
3 or higher peripheral neuropathy or known metastatic
disease. See table 1 for a complete list of inclusion and
exclusion criteria. Participants who withdraw before
starting the intervention will be replaced. If partici-
pants experience an injury or if they become pregnant
and remain in the study, the CEP will further tailor their
walking programme and or intensity to accommodate the
injury or pregnancy. The study began on 21 June 2021.
We anticipate study completion Summer 2023. Flow chart
of the study design is presented in figure 1.
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Table 1 Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

» Female previously diagnosed with breast cancer (clinical stages 1-3)

» Minimum of 3 months and a maximum of 21 months postactive
treatment completion*

» Able to ambulate without assistance and complete baseline fitness
assessmentst

» Medical clearance to participate in the study including confirmation

that the likelihood of coronary disease is low
» Ability to read, write and understand English

» Age >18 years
» Written informed consent obtained from subject and ability to
comply with the study requirements

Long-term hormonal/biological treatments are acceptable.

» Active treatment planned within the next 3 months

» Known metastatic disease
» More than 24 months postactive treatment at baseline
>

Grade 3 or higher peripheral neuropathy

v

Major surgery within 3 months of baseline visit that would prohibit
participation in the exercise intervention

v

Positive pregnancy test

» Answers ‘yes’ to any question on the PAR-Q questionnaire, unless
cleared by physician

» Currently meet physical activity guidelines (score of >23 on
Godin-Shephard Leisure-Time Physical Activity Questionnaire).

*Active treatment includes chemotherapy, biological therapy, radiation therapy, surgery and any combination.
tBaseline fitness assessments include 6 min walk test, hand grip test, 1-RM leg press.
PAR-Q, Physical Activity Readiness Questionnaire; 1RM, 1-Repetition Maximum.

Recruitment

Participants will be recruited through physician refer-
rals. If a potential participant indicates interest during a
medical visit, study staff will follow-up to discuss the study
and answer questions. Participants can also be recruited
through flyers distributed to community partners.

Study setting

The exercise programme will be delivered at a 605-acre
nature and park conservation area in the City of Los
Angeles, located near the research team’s medical institu-
tion. Since heat and air quality are challenges to outdoor
PA in Los Angeles, air quality indicators and weather
predictions will be monitored prior to each walking
session. Two hours prior to each walking session, the
CEP will assess air quality and weather conditions for the
region and contact participants to reschedule if condi-
tions are not favourable. The CEP will check and record
the temperature on https://www.weather.gov/, and the
air quality measurements from two sources: the AirNow
website and the AtmoTube Pro. AirNow (http://gispub.
epa.gov/airnow/) is a website developed by the US Envi-
ronmental Protection Agency, the Centers for Disease

| Recruitment

|

Screening and baseline visit
(+/- 14 days from first walking session with EP)

}

Nature Walks

(Walking 3x/week in nature with EP for 12 weeks)

!

End of Study Visit

(Up to 14 days after last walking session with EP)

3 months (+/- rescheduled sessions due to weather)

Figure 1 Flow chart of the study design. EP: Exercise
Physiologist

Control and Prevention and other federal agencies to
provide interactive maps of air quality and fire conditions.
The website allows users to enter a zip code for data and
drill down to see data for a single air quality monitor. The
monitor provides data on Ozone, PM 2.5, PM10, NO2
and CO. AtmoTube Pro is a portable outdoor air quality
monitor that the CEP will carry during the green space
walking sessions to record air quality in real time. The
device detects PM 1, PM 2.5 and PM10 pollutants, dust,
pollen, soot, mould and volatile organic compounds. It
also measures atmospheric pressure, temperature and
humidity. It is currently considered the most accurate
portable air quality monitor. Any session likely to occur in
high heat (greater than 85°F/29.44°C) or poor air quality
(PM 2.5 150 or greater) as well as other weather not
feasible for safe walks (the park shuts down in rain due
to risk of mudslides), will be rescheduled for a different
time of day or another day of the week.

Screening, baseline and end of the study visits will
happen at Cedars Sinai Medical Center in a fully equipped
rehabilitation gym with adjoining rooms for phlebotomy
and survey completion.

Nature walks

Walks will happen on routes predetermined by the
research team in a 600-acre nature reserve in Los Angeles,
California. All participants will walk the same path
three times per week for 12 weeks. Sessions will consist
of bminute warm-up, a 40minute walk at a constant
moderate intensity (40%-59% of their heart rate (HR)
reserve, and bminute cooldown and stretch). The CEP
will monitor session intensity by tracking participants’
HR with a Fitbit. The intervention will be tailored to each
participant’s physical fitness and ability levels—deter-
mined from baseline assessments. As participant fitness
improves during the intervention, the trainer will adjust

Shirazipour CH, et al. BMJ Open 2023;13:071041. doi:10.1136/bmjopen-2022-071041
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the pace of the walks to maintain moderate level intensity.
Sessions will take place in small groups of 3-5 participants
either earlier in the morning or later in the afternoon
when weather conditions are more favourable for in Los
Angeles for outdoor PA. Participants are encouraged to
keep the same day and walk session times throughout the
intervention. After each walk, study staff will complete
activity logs on REDCap to record whether the session
took place, how many people attended and reasons for
any participant missing a session.

While participants will be discouraged from engaging
in structured PA outside of the intervention, participants
may still be exposed to nature environments (gardens,
parks) or participate in other types of PA during the inter-
vention. To determine any contamination of the inter-
vention through outside exposure to nature or other PA,
participants will complete weekly surveys asking if they
have engaged in any non-study PA in outdoor spaces and,
or gyms, how time was spent (fully engaged—watching
family/friend engage in the space), frequency, and dura-
tion.” PA participation outside of study can also be deter-
mined based on Fitbit data. Participants are encouraged
to wear their study provided Fitbit 24/7 and to log any
activities on the device.

During each walking session, the CEP will monitor for
adverse events (AEs). CEP and study staff will report any
AE to the principal investigators (PIs) within 24 hours of
the event. The physician investigator will determine the
severity of the event and decide the course of action to be
taken, including no changes in the exercise intervention,
reducing, modifying, or discontinuing the exercise inter-
vention, or the requirement of other medical or surgical
intervention. All serious AE will be reported to the Insti-
tution Review Board within 10 days.

Fitbit

To track activity data, participants will wear a study-
provided Fitbit wrist-worn activity monitor (Fitbit charge
4) for the duration of the intervention. Each participant
will use a participant-specific, study-created Fitbit account.
Study staff will download activity data at the participant’s
mid-study time point (6 weeks) and at the end of study
visit. Synced Fitbit data will be downloaded from Fitbit
and Fitabase. During the exercise session, the CEP will
remind participants to wear and sync their Fitbit at the
beginning and end of each walking session. The study
coordinator will check the participant’s Fitbit account to
ensure it has been synced recently (within the last 7 days).
If it has not been synced, the coordinator will contact the
patient.

Measurements

Primary outcome

Adherence

Adherence will be measured through (1) attendance
(frequency of walking sessions attended and number
of sessions modified due to weather); (2) retention

(participation from baseline through the final assess-
ment) and (3) percentage of patients approached who
sign consent.

Secondary outcomes

Well-being

Participants will complete the PROMIS 29, FACT-G,
PTGI and PROMIS social support surveys at baseline and
3months. They will also complete the PROMIS positive
affect survey at the end of each week.

Patient-Reported Outcomes Measurement Information System-29
PROMIS-29" is a short-form health-related quality-of-
life measure that assesses seven different quality of life
domains (depression, anxiety, physical function, pain
interference, fatigue, sleep disturbance and ability to
participate in social roles and activities).”® All domains are
measured on a 5-point scale, with anchors changing for
each domain.”* PROMIS-29 is a common measure used
among cancer survivors and has demonstrating strong
reliability and validity.”*

Functional Assessment of Cancer Therapy-General

The FACT-G™ is a 27-item survey that assesses four
domains of health-related quality of life specific to adult
patients with cancer: physical, social/family, emotional
and functional well-being.” Items are measured on a
5-point Likert-type scale anchored at 0 (not at all) to 4
(very much). Responses are meant to identify the preva-
lence of symptoms over the previous 7 days.

Post-Traumatic Growth Inventory

PTGI’ is a 21-item scale that assesses five factors of post-
trauma growth: relating to others, new possibilities,
personal strength, spiritual enhancement and apprecia-
tion.”® Items are scored on a 6-point scale, anchored at 0
(did not experience this change) to 5 (experienced this
change to a very great degree).”” PTGI had demonstrated
reliability and validity in patients with cancer.”*®

Social support

Participants will be asked to complete the short-form of
three PROMIS surveys: emotional support survey (eight
items) assesses perceived feelings of being cared for and
valued as a person and having confidant relationships™
9. informational support (eight items), evaluates the
perceived availability of helpful information or advice®;
and instrumental support (eight items), estimates the
perceived availability of assistance with material, cognitive
or task performance.”’ These surveys have demonstrated
clinical validity in the cancer population.”'

PROMIS positive affect

The PROMIS positive affect® survey presents participants
with 15 different positive feelings (cheerful, happy, inter-
ested) and asks them to rate the extent to which they
experienced each feeling over the previous 7days (1 not
at all—5 very much). This survey is a reliable and valid
measure for use among cancer survivors.”

Shirazipour CH, et al. BMJ Open 2023;13:071041. doi:10.1136/bmjopen-2022-071041



Biomarkers

Ageing (DNA methylation, ageing genes) and inflam-
matory biomarkers (inflammatory cytokines and anti-
inflammatory myokines: TNF-o,, IL-18, IL-6, CRP, TGF-8,
IL-10, IL-13) will be collected at baseline and 12 weeks. The
epigenetic clock DNA methylation pattern will be assessed
from the buffy coat of blood draws before and after the
exercise study. The biological ageing will be measured by
Ilumina EPIC array analysis of 353 clock CpGs, where
193 get hypermethylated and 160 get hypomethylated
with age.63 Inflammatory and anti-inflammatory cyto-
kines will be quantified using the ELISA.* The assay will
be performed according to the manufacturer’s protocol.
For the blood collection, participants will be asked to fast
for 10 hours. Blood draws will happen at the same time
of the day on both visits to assure inflammatory markers’
consistency. All samples will be banked until they can be
run at the same time.

Fitness physical assessments

To evaluate subjects’ cardiorespiratory fitness and
strength, the following physical assessments will be
performed during the baseline and end of study visit:

6-minute Walk Test

This fitness test assesses distance walked over 6 min. It is
considered a valid measure of functional status.”® The
CEP will administer the test according to the original
procedures described in the American Thoracic Society
guidelines.65 6MWT is valid and reliable in patients with
cancer, with high test-retest reliability.”

Hand Grip Strength

This assessment measures the maximum isometric
strength of the hand and forearm muscles.”” The Hand
Grip Strength test is a reliable and valid predictor of
muscular strength and endurance and is a less burden-
some alternative to more strenuous physical testing.”
The participant will complete the test using a JAMAR
hand-grip strength dynamometer sitting with an elbow
bent at a 90° angle. The test will be performed two times
on each hand regardless of dominance. It is a valid and
reliable measure in patients with cancer.*” %

1-RM leg press

This assessment measures lower body strength.”’ The
test involves using a leg press machine (LINK LD-3 Dual
Function leg press, BATCA Fitness Systems, Raleigh,
North Carolina, USA) at different weights to find the
highest load needed to perform one leg press.”” The
heaviest lifted load should be reached within three to six
attempts.” It is a valid and reliable measure for cancer
survivors.”

Qualitative measures

Exit interview

After completing their end-of-study visit, participants have
the option to engage in a virtual exit interview with one of
the study PIs with expertise in qualitative research (CHS).

The one-on-one interview is unstructured and focuses
on understanding participants’ experiences with the
nature walks, any outcomes experienced from the inter-
vention, and how the intervention could be improved in
the future. Interviews will be audio recorded and will take
approximately 45min to lhour. Substantial discussion
occurred as to the timing and location of the interview. To
allow the interview to account for all study experiences,
the interview takes place after the end of study visit (+30
days). Due to the timing, as well as participant preference
and feasibility of scheduling, the interviews will take place
via phone or Zoom. Previous research has highlighted
that there is no difference in interview quality between
in-person and phone or virtual interviews, and this has
been confirmed by our own previous qualitative research.
However, we do understand that in a study focusing on
location, there is a salience—particularly for those with
cognitive impairments post-treatment, for remembering
information when in the actual location. To still capture
this ‘in the moment’ information on group discussions
and experiences, without burdening the participant with
an in-person additional study procedure, the walk leaders
were asked to take field notes about their experiences,
conversations with and among participants, and partici-
pant feedback, including perspectives about the location.

Field notes

Following each walking session, all members of the study
team present at the walk will log field notes detailing
observations of the participants and the environment.
Field notes will facilitate an improved understanding of
participants’ experiences.71 These notes will also be used
to refine intervention delivery for future iterations of this
study. Alternate considerations included using digital
voice recorders or paper and pen to take notes during
the walks; however, it was determined that this approach
may interrupt the natural flow of conversation between
the research team and participants. Indications of moni-
toring of conversation and the walks on behalf of staff may
also make participants self-conscious, limiting their will-
ingness to talk and be open about their experiences with
their peers and the research team during the sessions.”"

Study visits

Informed consent and screening

Interested individuals will be presented with an informed
consent form. Before signing the consent form, the
potential participant will have the opportunity to discuss
the study with a member of the study team. Assessments
performed exclusively to determine eligibility for this
study will be done only after obtaining informed consent.
All screening procedures must be performed within 30
days prior to enrolment unless otherwise stated.

During screening, study staff will review oncological
medical historyvia chartabstraction, collect demographics
(age, race, ethnicity, marital status and employment
status), review subject eligibility criteria, and admin-
ister the Godin-Shephard Leisure-Time Questionnaire

Shirazipour CH, et al. BMJ Open 2023;13:071041. doi:10.1136/bmjopen-2022-071041
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(GLTEQ) "™ and the Physical Activity Readiness Question-
naire (PAR-Q)” via REDCap. The GLTEQ asks potential
participants to self-report leisure-time PA.” This allows
responders to be classified into categories based on their
PA levels. Only those classified as insufficiently active
(based on cut-off points s;)eciﬁc to cancer survivors) 2 will
be included in the study.”* After completing the GLTEQ,
potential participants will also be asked to complete the
PAR-Q. The PAR-Q) is a self-screening tool used to iden-
tify those at risk of developing a cardiovascular event
when initiating an exercise programme."' 7 It includes
several questions followed by several additional follow-up
questions to better tailor pre-exercise recommendations
based on relevant medical history and symtomatology."'
It is a valid tool that can identify cardiorespiratory symp-
toms in cancer survivors.'! Further medical clearance will
be obtained during a usual care visit with the physician
investigator.

Baseline visit

Baseline visit procedures may be done the same day as
the consent/screening visit or up to =14 days of the first
walking session. The baseline visit must be completed
within 14 days of enrolment. Any assessments performed
for clinical indications (not only for study eligibility)
could be used for baseline values even if they were done
before obtaining informed consent.

During the baseline visit, study staff will administer the
pregnancy test (for women of childbearing potentials),
collect blood samples to measure the biological ageing
and inflammation biomarkers previously mentioned, set
up the Fitbit, and distribute the baseline questionnaires.
The CEP will collect anthropometric data (weight and
height), vital signs (resting blood pressure and HR) and
will perform the fitness physical assessments previously
described. The CEP will acquire participants’ body weight
and height by accessing their medical history. If body
weight information is not current, the CEP will measure
participants’ body weight at the time of the visit (SCALE-
TRONIX 5002 mobile stand-on scale, Welch Allyn,
Skaneateles, New York, USA). The CEP will measure
resting HR right after the participants have answered
the surveys and had time to rest using a fingertip pulse
oximeter (Oxywatch, MD300C15 pulse oximeter, Choice-
MMed, Hamburg, Germany), and blood pressure using
participants’ preferred arm (Classic Series, aneroid sphyg-
momanometer, BV Medical, Barrington, Illinois, USA).

End of study visit

At the end of the 12-week exercise intervention and up
to 14 days from the last walking session with CEP, partici-
pants will schedule the end of study visit. This visit will be
scheduled at a similar time to the baseline visit to keep the
inflammatory markers consistent. During this visit, study
staff will administer the same surveys from the baseline
visit, collect blood samples to measure the same biolog-
ical and inflammatory biomarkers, and sync and export
Fitbit data. The CEP will also collect anthropometric data,

vital signs and perform the same physical assessments as
in the baseline visit.

Patients will be followed for expected AE through the
medical record until the End of Study visit. However, if
this visit is not completed, patients will be followed for
AE until study withdrawal or 12 weeks after the first exer-
cise session with CEP, whichever comes first. Overall study
time and events are presented in table 2.

Removal rules

Patients can be removed from the study at any time at
their request, or they may be withdrawn at the discretion
of an investigator for safety, behavioural or administrative
reasons. The reason(s) for discontinuation will be docu-
mented and include: participant voluntarily withdraws
(follow-up permitted), participant withdraws consent
(termination of treatment and follow-up), participant
is unable to comply with protocol requirements, partic-
ipant sustains an extensive injury, is diagnosed with a new
major disease that makes continuation in the protocol
unsafe, the treating or study physician determines contin-
uation on the study would not be in the participant’s best
interest, participant sustains an injury or develops an issue
that makes them unable to be independently ambulatory
(requires a walker, cane or other assistance to ambu-
late), participant skips at least 30% of the expected exer-
cise sessions (10 sessions), or misses more than 2weeks’
sessions in a row (6 sessions in a row). Additionally, partic-
ipants are required to let study team know 30 min before
their scheduled session if they are going to be late. CEP
will wait 15 min for individuals to arrive. Participants will
be considered late if they arrive more than 15min after
the start of the session. If a participant is late more than
30% of sessions, the study team will consider moving the
individual to a different session or removing her from the
study. When the participant is removed from the protocol,
she will be asked to return for an end of study visit.

Patient and public involvement statement

This study assesses the feasibility of a nature-based PA
intervention that has the potential to facilitate recovery
for BCS. Although the participants are not involved in
the study design, once it is open to enrolment, they will
participate in the recruitment, screening and consenting
processes before commencing the intervention. Eligible
participants will engage in a 12-week walking programme,
prephysical and postphysical assessments, and surveys.
They will share their feedback at the end of the study
interview. However, they will not actively aid in the sharing
of information.

STATISTICAL ANALYSIS

All quantitative data collection will be performed using R
package V.4.2.2. For the analysis of the primary endpoint,
the null hypothesis will be tested that the proportion of
adherent patients is no more than 70% using an exact
binomial test at a 10% nominal significance level with
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Table 2 Study time and events table

Assessments Screening

Baseline

Walks End of study visit

Informed consent
Medical history
Demographics
Medical clearance
PAR-Q

Pregnancy test*

X X X X X

Godin-Shephard Leisure-Time
Questionnaire

Height

Weight

Vitals (BP and HR)

Strength (grip strength, leg press)
6 min walk test

Blood sample collection

Banked blood sample

Biological ageing markers
Inflammatory markers

Patient-Reported Outcomes
Measurement Information System
(PROMIS 29)

Functional Assessment of Cancer
Therapy-General

Post-traumatic Growth Inventory
PROMIS emotional support
PROMIS informational support
PROMIS instrumental support

PROMIS Adult Positive Affect-
Short Form

Activity surveys/logs

Wearable activity monitor (Fitbit)
Reminders to wear and sync Fitbit
Walking programme

Concomitant medications
Adverse events

Exit interview

*Pregnancy test for women of childbearing potential only.

X X X X X X X X X X

x

X X X X

Xt

X X X X X X X X X

X X X X

Xt

TParticipant instructed to wear activity monitor for duration of their participation in this study.
BP, blood pressure; HR, heart rate; PAR-Q, Physical Activity Readiness Questionnaire.

3.5% as the actual significance level. As a pilot study with
limited sample size, the statistical analysis aims to esti-
mate the magnitude of intervention effect from baseline
to end of the study visit. This will inform the investigators
when planning a future larger study. If the proportion of
adherent patients is greater or equal to 18 patients, then
we will reject the null hypothesis and declare the study as
feasible. Otherwise, the intervention will be revised and
adapted to improve feasibility in subsequent trials.

Power analysis was based on the primary endpoint and,
therefore, analysis of secondary endpoints is underpow-
ered and will be exploratory. For analysis of the secondary
endpoints, means and SDs will be computed for contin-
uous measures and proportions for count data. Changes
will be analysed between baseline and end of study using
a paired t-test. All data will have 95% CIs computed.

Qualitative data will be analysed using reflexive
thematic analysis.76 Quality of qualitative data collection
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and analysis will be guided by an assessment of thematic
analysis research quality consisting of 20 questions, which
cover domains including adequate choice and explana-
tion of methods and methodology, and development and
justification of analysis.”’

DISCUSSION AND CONCLUSION
In 2006, the Institute of Medicine published a report that
detailed the many medical, functional and psychosocial
challenges of cancer survivorship.78 This report catalysed
a focus on post-treatment care as critical to the long-
term health of cancer survivors. BCSs are at higher risk
of a number of comorbidities as a result of their cancer
and cancer treatment, including higher mortality rates,
disability, obesity, cardiovascular disease (CVD), depres-
sion and anxiety.?” *' PA has proven to be beneficial
in improving for physical, emotional, cancerrelated
effects,5_7 all-cause and breast cancer-related mortality,g_10
as well as important comorbidities, such as fatigue and
CVD.** PA also impacts important biochemical mecha-
nisms implicated in cancer biology including inflamma-
tion and biological ageing.*®

PA is influenced by many nuanced mechanisms. Liter-
ature has explored the type, frequency, duration and
intensity of PA that may promote optimal benefits for
BCS.""® However, the unique role of the PA environment
in influencing outcomes for cancer survivors is still largely
unexamined. This pilot study is an important first step to
a more comprehensive and robust understanding of the
role of PA environment on the health of cancer survivors.

Data management

REDCap, a HIPAA-compliant database, will be used to
collect survey data and manage CEP notes. The CEP and
clinical research coordinator will be responsible for data
processing and will follow all procedural documentation.
Database lock will occur once quality assurance proce-
dures have been completed. All procedures will meet
Food and Drug Administration (FDA) guidelines for the
handling and analysis of data for clinical trials.

Data monitoring

Adherence to the protocol, Good Clinical Practices, and
institutional policy will be monitored by the PIs through
biweekly study meetings, and additional one-on-one
meetings with the clinical research coordinator and
CEP. In addition, the institution’s Cancer Clinical Trials
Office Quality Management Core (QMC) will conduct
focused internal monitoring visits and audits for data
quality and protocol adherence annually. QMC reports
will be forwarded to the Data and Safety Monitoring
Committee (DSMC). QMC has the authority to request
more frequent reviews or focused safety monitoring if it
is deemed appropriate for any reason. The audit will be
independent from the investigators.

Safety monitoring
PIs will oversee the progress and safety of the study.
They will maintain continuous safety monitoring for

the duration of the study by reviewing subject and study
data. AEs and unanticipated problems are not expected,
but if they occur, they will be documented and reported
according to Cedars-Sinai’s IRB policies and procedures.
If the PIs become aware of any new safety information
that may place subjects at increased risk than what was
previously known, they will promptly notify the IRB
and, if warranted, enrolment may be held until the PIs
determine whether a modification to the study is neces-
sary and the informed consent documents are updated
accordingly. It is the responsibility of the PIs to adhere
to the data safety monitoring plan throughout the life of
the study.

In addition, the DSMC will provide another layer of
data and safety oversight. The annual DSMC findings and
recommendations will be reported in writing to the PI
as a summary letter. These letters will also be forwarded
to Cedars-Sinai Medical Center’s IRB. The DSMC may
increase or decrease the frequency of study review, at
their discretion.

ETHICS AND DISSEMINATION

Ethics approval for this study has been obtained from the
Cedars-Sinai Medical Center Institutional Review Board
(II'T2020-20). Should amendments to the protocol be
required, they will be documented by the PIs. The written
amendment, and if required the amended consent
form, must be sent to the IRB for approval prior to the
implementation.

Findings will be shared with participants who received
the intervention. We plan to publish the study results in
peerreviewed journals and share our findings at academic
conferences. Findings will also be shared with clinics
and community organisations to support programme
decision-making.
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