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Abstract

Background: More than 3.1 million men in the United States are prostate cancer survivors. These men may improve their
physical function, quality of life, and potentially their prognosis by adopting healthier lifestyle habits. The internet provides a
scalable mechanism to deliver advice and support about improving physical activity and dietary habits, but the feasibility and
acceptability of a Web-based lifestyle intervention and the dose of support necessary to improve health behaviors are not yet
known.

Objectives. The Community of Wellness is a Web-based intervention focused on supporting exercise and healthy dietary
practicesfor men with prostate cancer. The objectives of this study wereto determine the feasibility, acceptability, and preliminary
efficacy of the Community of Wellness Web portal among prostate cancer survivors by conducting arandomized controlled trial
(RCT) comparing 4 levels of additive Web-based content and interaction with participants: Level 1 (Teaching; Contral), Level
2 (Teaching + Tailoring), Level 3 (Teaching + Tailoring + Technology), and Level 4 (Teaching + Tailoring + Technology +
Touch).

Methods: Thisisasingle-blinded RCT comparing 3 levels of behavioral support within the Community of Wellness Web portal
intervention (Levels 2 to 4) with each other and with the control condition (Level 1). The control condition receives general static
Web-based educational information only on physical activity and dietary habits, self-efficacy for behavior change, motivation
for physical activity, and changes in anxiety and treatment-related side effects. We will enroll and randomize 200 men with
prostate cancer equally to 4 levels of the Community of Wellness Web-based intervention for 3 months (50 men per level).
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Surveys will be completed by self-report at baseline, 3 months (immediately postintervention), and 6 months (3 months
postintervention). Feasibility and acceptability will be assessed by enrollment statistics, Web-based usage metrics, and surveys
at the 3-month time point. We will also conduct focus groups after the postintervention follow-up assessment in a sample of

enrolled participants to evaluate elements of usability and acceptability that cannot be obtained via surveys.
Results: Enrollment is ongoing, with 124 enrolled. Study completion (6-month follow-up) is expected by July 2019.

Conclusions: The goal of the study is to identify the level of support that is feasible, acceptable, promotes behavior change,
and improves health in men with prostate cancer to inform future efforts to scale the program for broader reach.

Trial Registration: ClinicaTrials.gov NCT03406013; https://clinicaltrials.gov/ct2/show/NCT03406013 (Archived by WebCite

at http://lwww.webcitation.org/73Y pDIoTX).
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2018;7(11):€11257) doi: 10.2196/11257

PRR1-10.2196/11257
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Introduction

Nearly 3 million men in the United States are living with
prostate cancer [1], and median survival time following
diagnosisfor these older menis 16 years[1-3]. During thistime,
men with prostate cancer might experience adverse effects of
aging and persistent side effects of cancer treatment that reduce
their physical function, quality of life (QoL), and potentially
their prognosis[4-8]. A cancer diagnosisisateachable moment
when individuals are often motivated to change behavior to
reducerisk of adverse health outcomesand optimize QoL [9-16].
However, advice provided is often inconsistent, and the current
standard of care does not support resourcesfor lifestyle behavior
change for men with prostate cancer in the United States[17].

For men with prostate cancer, regular physical activity is an
excellent strategy to offset age- and treatment-related declines
in physical functioning, mental health, and QoL [18]. We and
others have shown that when prescribed appropriate physical
activity in the form of either aerobic and/or resistance exercise
training, it might manage acute and chronic treatment-related
symptoms and side effects [10,19-22]. Furthermore, recent
observational evidence from our team and others suggests that
engaging in sufficient amounts of aerobic activities may reduce
prostate cancer progression [11] and prostate cancer—specific
death [23-27]. Despite the evidence for physical activity benefits
in men with prostate cancer, more than 75% of prostate cancer
survivors fail to achieve recommended amounts of aerobic
exercise and only 4% engage in any resistance exercise [28].
Prostate cancer survivors may fail to meet the physical activity
recommendations because they are not receiving information
about the effects of specific types of exercise on the health
outcomes that are most important for them. A recent study
reported that prostate cancer survivors on androgen deprivation
therapy regard a physician’s general recommendation to be
physically active as important; however, they are frustrated
when providers lack specific knowledge about the type of
exercise they should do and lack knowledge on how exercise
specifically affectstheir cancer and related health issues[29-33].

In addition, accumul ating evidence from our team suggests that
several dietary factors may reduce the risk of prostate cancer
progression and death, including greater intakes of cruciferous
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vegetables, vegetable fat, fish, and cooked tomatoes and lower
intake of whole milk and poultry with skin [11,34-43]. Many
of these dietary factors (eg, cruciferous vegetables, cooked
tomatoes, and whole milk) appear to have specific associations
with prostate cancer progression and are not included in general
nutrition guidelines for cancer survivors [10]. Furthermore,
excess supplementation of vitamins or minerals may increase
risk of prostate cancer progression, yet cancer Survivors,
including men with prostate cancer, report high use of dietary
supplements [44,45].

Successful interventions that promote healthy lifestyles can be
challenging to scale to the broader population and may not
readily reach those persons who are most in need [46].
Center-based lifestyle programs specific to cancer survivorsare
rareand, if available, tend to be offered only in major academic
medical centers in urban areas, whereas home-based
interventions have been tested in other cancers [47] including
prostate cancer [48]. They are rarely comprehensive enough to
address both physical activity and dietary change and raise
challenges for tailoring programs to individual needs,
maintaining safety and efficacy, and sustaining motivation,
especially when counseling is an integral part and would be
difficult to maintain indefinitely [49,50]. For optimal
engagement, there is a need to provide appropriate content,
accommodations, and reinforcement in a way that can
successfully promote behavior change [51]. The internet
providesapotentially scalable and economical way of delivering
lifestyle interventions to cancer survivors [52]. There is 1
Web-based trial (Prostate 8) focused on diet, exercise, and not
smoking that has been fully enrolled and will be published soon
(NCT02470936). No studies published to date are specific to
men with prostate cancer and none simultaneously address
physical activity and dietary change while elucidating the types
and levels of behaviora support that are effective [53]. For
example, men with prostate cancer cite lack of specific guidance
for exercise and lack of motivation as barriers to physical
activity [33]; thus, interventions that attempt to systematically
remove these barriers might be particularly effective but have
not yet been evaluated. Another important consideration for
future implementation and scalability isidentifying the level of
intensity of an intervention that produces a meaningful benefit.
In their trandlational model of survivorship care, for example,
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Alfano et a cal for trials that evaluate whether or not
developing and delivering a survivorship care plan alone for
survivors is enough to improve their outcomes or if a more
interactive process is necessary [54].

On the basis of the evidence indicating that diet and physical
activity habits might offer benefits for men living with prostate
cancer, we devel oped amultisite, national, pilot feasibility study
to build and test a Web-based interactive lifestyle management
program, the “Community of Wellness,” to provide tools and
support for men with prostate cancer to optimize their health
through physical activity and diet. It is unclear what types and
how much support men may need to make meaningful changes
using a Web-based tool; therefore, the objective of this project
istoidentify optimal combinations of different typesand levels
of support for diet and physical activity behavior change. To
addressthis objective, wewill conduct arandomized controlled
trial (RCT) to establish the feasibility and acceptability of the
Web-based intervention and explore the preliminary efficacy
of levels of support to improve diet and physical activity
behaviors, motivational behaviors, and symptoms and side
effects associated with prostate cancer and its treatment.

Methods

Study Design and Setting

The “Community of Wellness’ study is supported by the
Movember Foundation and is pat of their broader
initiative—TrueNTH USA. The study isasingle blinded, parallel
4-arm RCT comparing 3 level s of increasing behaviora support
with a usual care group that receives Web-based genera
educational information only. Although participants will know
which study arm they are randomized to, outcomes are based
on self-reported surveys completed by men online; thus, analysts
can remain blinded to group assignment. We aim to enroll and
randomize 200 men with prostate cancer equally to 1 of the 4
study arms for 3 months. Men complete surveys online at
baseline, 3 months (postintervention), and 6 months (3 months
postintervention). We will also conduct focus groups after the
postintervention follow-up assessment in a subsample of
enrolled participants to evaluate elements of usability and
acceptability that cannot be obtained via standardized surveys.

Study Population

The study population is men with a history of prostate cancer.
Men are eligible to participate if they self-report receiving a
prostate cancer diagnosis, are aged 18 years or older, able to
read English on a computer screen, and have a personal device
that hasinternet access and text messaging and a persona email
address. Men are not eligible to participate if they report any
contraindications to exercise based on the American College of
Sports Medicine exercise preparticipation screening criteria
[47] and do not receive a physician clearance to participate in
moderate intensity physical activity. In addition, men who are
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currently receiving chemotherapy or radiation therapy will be
required to receive a physician clearance before enrollment.
Eligibility is assessed via phone screening, and eligible men
provide consent online.

Consented participants are randomly assigned to 1 of the 4
Levels of intervention (n=50 per group). Recruitment is based
out of 4 academic medical centers (Oregon Health & Science
University [OHSU, primary study coordinating center],
University of California San Francisco [UCSF], University of
Colorado Denver [UC Denver], and Emory University). The
primary recruitment approach will use patient databases to
identify potential participants who will be mailed a letter and
study brochure that directs them to contact research staff at the
coordinating center to learn more about the study. In addition
to this approach, clinics will have study brochures in waiting
and exam rooms. Once deemed eligible, men areemailed alink
to provide consent and complete surveysonline, and once these
are completed, they receive a separate link to access the Web
portal where they will access their randomized level of the
intervention. The study is approved by 3 institutional review
boards at OHSU, UCSF, and UC Denver and is under review
at Emory University.

Study Arms

Our overarching goal is to support healthy diet and physical
activity among men with prostate cancer; thus, we aim for a
program that has strong acceptability and feasibility and which
is also effective and can be broadly disseminated. The
intervention was informed by the social cognitive theory that
focuseson individual behavior change by including intervention
components that addressed key constructs of self-control,
expectations, and behaviora capability by including information
about exercise for cancer survivors and tailored
recommendations for diet and exercise, observational learning
by including exercise videos and diet recipes, reinforcement by
including technological componentsthat provided feedback on
goals, and promotion of self-efficacy through the use of health
coaches [55]. We a so incorporated techniques to promote user
engagement with digital interventions by including credible
information that was tailored to address the health needs of
prostate cancer survivors and their desire to have information
about health behaviors that are specific to their disease [33] as
well as the use of prompts to facilitate motivation [56]. The
intervention is structured around supporting 3 specific physical
activity  recommendations  (aerobic, strength, and
flexibility/balance exercise) that align with recommendations
from the American College of Sports Medicine and 8 dietary
recommendations (intake of cruciferous vegetables, cooked
tomatoes, fish, processed meat, poultry with skin, whole milk,
vegetablefat, and vitamin supplements) that are consistent with
the scientific literature on diet and prostate cancer at the time
of the study’s development (approximately 2016).
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Table 1. Intervention components available from the Community of Wellness Web portal by level.

Level® Type of support Componentb
1 g_eachi ng; edelécgtional i_nforen;qi or; aboutexerciseand  Exercise guidelines for prostate cancer survivors’; diet guidelines for prostate
I€t, presented in astatic website format cancer survivorsb; exercising safely with various health issuesb; and resources
(exercises and recipes for recommended foods)b
2 Tailoring; Level 1 plus personalized exercise and diet Personalized exercise prescription and diet recommendation® and videos of
advice .
recommended exercises’

3 Technology; Levels 1 to 2 plus technology support Text messaging to support and reinforce diet and physical activity behaviors,
Fitbit Alta plus physical activity progress reports based on physical activity
tracker datab; and self-report log of progress toward diet and exercise goalsb

4 Touch; Levels 1 to 3 pluslive personal support froma  Phone consult with diet and exercise coaches (30 min each) and ongoing Web-

health coach based (viaemail) support from diet and exercise coaches

8Each progressive level receivesthe intervention components of thelevel beforeit; for example, aparticipant randomized to Level 3 technology receives

all the components of Levels 1 to 3 but not 4.
btems available on the Web portal.

Each study arm provides additive levels of behavioral support
accessed via a Web portal that can be viewed on multiple
computing devices including a personal computer, tablet, or
smartphone. The 4 study arms are as follows: Teaching (Level
1; usual care control), Tailoring (Level 2), Technology (Level
3), and Touch (Level 4). Each level receives the tools and
resources of the prior level such that Level 4 participantsreceive
the mogt intervention componentsand isthe only level toinclude
additional personal contact via phone and email between a
participant and a health coach. Table 1 summarizes the
intervention components that are accessible to men who are
randomized to each of the 4 arms.

Theintervention components are described in more detail below.

Level 1: Teaching

Thislevel contains Web-based static information about physical
activity and diet advice for men with prostate cancer.

Level 2: Teaching + Tailoring

This level contains the content in Level 1 plus personalized
exercise and diet advice. Men in this group answer a series of
guestions about their exercise and diet habits and preferences
at baseline to generate a personalized exercise and diet program.
In addition, men in this group receive access to instructional
exercise videos. The exercise programs generated for men are
based on the evidence for exercise as a strategy to manage side
effects and symptoms for prostate cancer, slow prostate cancer
progression, reduce overall mortality risk, and/or improve
physical functioning [9,10,19-21,27,57-62]. Tailoring of each
program is based on a man's response to a series of questions
that ask about his health status, current and past prostate cancer
treatments, health goals for exercise, current participation in
aerobic and strengthening types of physical activity based on
responses to the Rapid Assessment of Physical Activity
guestionnaire [63], resources for exercise (ie, access to an
exercise facility, home exercise equipment, etc), and time
available for exercise. A man’s stated health goals dictate the
mode (aerobic and/or resistance training) of exercise training
in his prescription; his exercise resources further dictate the
type of training selected for his program (ie, machine weights
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inagym vsresistance bands at home); his health status, prostate
cancer trestments, and current exerciselevelsdictate the exercise
intensity of his prescribed program; and his available time
dictatesthefrequency and length of prescribed training sessions
(Figure 1).

Similarly, we assess men’s usua dietary habitsusing avalidated
food frequency questionnaire (FFQ) [64], benchmark his usual
diet against 8 dietary recommendations we have developed
based on the literature, and provide tailored advice on how he
can improve his diet. Our recommendations are based on a
review of the literature on diet and prostate cancer progression
as of August 2016 [16] and aso take into consideration
recommendationsfrom the American Cancer Society and dietary
guidance provided for prevention of major chronic illnesses
(eg, American Heart Association and American Diabetes
Association recommendations). See Figure 2 for an example of
how information would be provided back to participants about
whether or not they are meeting dietary recommendations.

After receiving their personalized advice and access to
instructional videos, men do not receive any further feedback
to support behavior change.

Level 3: Teaching + Tailoring + Technology

Thislevel containsthe content provided in Levels 1 and 2 plus
technology support for changing physical activity and diet
habits. Meninthisgroup are asked to log their diet and exercise
behavior through the website and can view their progress over
time. These men also receive aphysical activity tracking device
(Fitbit Alta; mailed to the participant) that interfaces with the
Web portal and educational and motivational text messages
about healthy diet and physical activity habits. Men are
encouraged to use the Fithit asamotivational tool and they can
be synched to the portal where men can see displays of their
time spentin physical activity, distance covered, and steps. Men
do not receive separate physical activity goals related to use of
their Fithit. A total of 90 automated text messages are sent over
the entireintervention period, averaging 4 texts per week. About
25% (23/90) of text messages ask the participant to reply to the
message to promote an interactive experience.
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Figure 1. Algorithm to generate a tailored exercise prescription based on participant input. * Current physical activity determined by answers to the
Rapid Assessment of Physical Activity (PA) questionnaire that determines how regularly men participate in moderate or vigorous aerobic exercise and
resistance exercise. Men who are meeting current PA guidelines may be prescribed avigorousintensity program, men who engagein aerobic or resistance
exercise, but not enough to meet guidelines may be prescribed a moderate intensity program, while men who are inactive or sedentary will be prescribed

alow intensity program.

F

Days per week

Patient availability

Low, moderate, vigorous

Risk stratification into “low” based on health
status/health history, including cancer stage
and treatment

If no risk, based on current physical activity
(meeting or not meeting aerobic &/or

resistance exercise recommendations*)

F

Minutes per session

Patient availability

Meode (aerobic and/or

"

resistance)

Health goal / need

A

Available equipment

Level 4: Teaching + Tailoring + Technology + Touch

This level contains the content provided in Levels 1 to 3 plus
interactive support via phone and online with research staff to
support diet and exercise behavior change. Men in this group
have the option to receive 2 30-min phone consultations, 1 with
an exercise coach (certified athletic trainer) and 1 with a diet
coach (registered cancer dietician). Participants also have the
ability to receive ongoing advice from coaches via email sent
through the Web portal. Men can email either coach aslittle or
asoften asthey would like for the 12-week intervention period.
Figure 3 provides a screenshot of a Level 4 dashboard.

Randomization Assignment

Therandomization schemewasfor 4 arms, stratified by site (up
to 5 sites were accommodated), with a block size of 4. The
randomization sequence generation and randomization
assignments were handled by study staff who were blinded to
participants' identifiers or any screening information. The
randomization alocation sequence was generated by a staff
statistician at the UCSF and shared with coinvestigators and
team members at UCSF. Screening and enrollments were
handled centrally by study team members at Oregon Health &
Sciences University (OHSU). Aspatientsenrolled, OHSU staff
would regquest randomization allocations by site from UCSF
staff by email; allocations were obtained by UCSF staff (who
were blinded to patient identifying information) from the
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Patient exercise preferences

sequence following aconsecutive order and communi cated back
by email to OHSU, typically within 24 hours. OHSU study staff
then provided the appropriate Web intervention to each
participant, based on the assignment received from UCSF. The
randomization was done using proc planin SASv9.4.

Safety

An important consideration for any program that delivers an
exercise prescription or recommendation via the internet is
ensuring participant safety. Information about how to perform
the prescribed exercises and general tipsfor safe exercising are
available on the Web portal. In addition, we have attempted to
minimizetherisk of adverse events during exercise by excluding
men who may be at risk because of their current health status
and/or prostate cancer treatment, unless they receive clearance
from their physician to participatein moderateintensity exercise.
In addition, the generated exercise prescription takes into
account aman'’s current health status, including whether or not
heis currently receiving treatment for his prostate cancer with
surgery, radiation or chemotherapy, ADT, or immunotherapy.
For example, any man currently in active treatment is prescribed
a low-intensity exercise program, regardless of other health
indicators. If aman has no health indicators that dictate that he
receives a low-intensity exercise program, the intensity of
exercise is prescribed based on his self-reported baseline
exercise levels so that the program is safe and effectively
provides a sufficient stimulus for adaptation.
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Figure 2. Example of the assessment and feedback that will be provided to a participant about how well he meets the dietary recommendations in the
Community of Wellness.

Diet Summary

Our team of experts has developed evidence-based dietary recommendations that may
help reduce the risk of prostate cancer progression. Please see below for your
personalized report.

* You are meeting () recommendations
= You are almost meeting ) recommendations
= You do not meet ) recommendations

Food Groups - Meets Recommendations

Vegetable Fat
You reported consuming 7 servings of vegetable fat per week.

Good job! Your vegetable fat consumption meets our recommendations to consume 7 servings per week of healthy food
sources of vegetable fat. Examples of one serving of healthy vegetables fats include 1-2 tablespoons of oil-based salad
dressing or 1 ounce of nuts. Keep up the good work!

Vegetable Fat Recipes

\Vegetable Fat Shopping Guide

Cooked Tomatoes

You reported consuming 3 servings of cooked iomaioes per week.

Great work! Your tomato consumption meets our recommendations to consume 2 or more servings of cooked tomatoes or
other cooked tomato products per week. For example, one serving of cooked tomatoes can be obtained by eating % cup of
spaghetti sauce, ¥ cup or 2 slices of sautéed tomatoes, or “ cup of picante or taco sauce. Keep it up!

Cooked Tomatoes Recipes

Cooked Tomatoes Shopping Guide

Supplements

You reported taking no supplements, or that all the supplements you do take were recommended by your doctor. This meets
our recommendations. Unless prescribed/recommended by your doctor for a specific health condition, we recommeandad that
you avoid supplements.

Food Groups - Almost Meets Recommendations

Poultry With Skin
You reported consuming 0.5 servings of poultry with skin per week,

You are so close! We recommend that you avoid consuming poultry with skin. It's ok to cook poultry with skin on, but remove
the skin before eating.
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Figure 3. Example of aLevel 4 “Dashboard” to help men navigate to different elements of the portal.
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Outcome M easures

Wewill evaluate acceptability and feasibility of the Community
of Wellness intervention after 3 months via surveys, usage
analytics from the Web portal, and focus groups. We will also
assess study retention percentage of participants completing
surveys) at 3 and 6 months as a reflection of acceptability and
feasibility. Secondarily, we will explore the effectiveness of the
different levels of the intervention on self-reported changesin
diet or physical activity habits, QoL, and self-efficacy after 3
months and 6 months. To describe characteristics of our sample,
we also ask men to self-report sociodemographic information
(ie, age, racelethnicity, marital, and employment status) and
their cancer and health histories using an in-house questionnaire
designed for this study.

Acceptability and Feasibility

To assess acceptability and feasibility of the Web-based
intervention levels, we will evaluate accrual, participant
retention, and adherence. We will measure accrua as the
percentage of the target sample enrolled within a 1-year
recruitment period. We expect to enroll the full sample (n=200)
within thistime frame. We will aso collect information to allow
us to determine the feasibility of recruitment, for example,
percentage of men eligible and percentage of men enrolled out
of thetotal contacted about the study. Wewill measureretention
asthe percentage of participants who complete postintervention
and postfollow-up surveys out of the total sample. We expect
to retain 80% of the full sample postintervention (n=160) and
80% of the postintervention sample (n=128) at follow-up. We
will measure adherence as the number of times a man accesses
the Web portal during the intervention period (quantified asthe
number of log-ins). We expect 100% of men to adhere to a
single log-in and that the number of log-ins will significantly
differ across levels, with Level 1 having the lowest and Level
4 having the highest adherence. We will measure the technical
usage statistics for the Web portal, including frequency of
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log-ins, individual page views, and access of exercise videos.
Post intervention, participants in each level are also asked to
assess their use and the helpfulness of the Web portal, its
components, and other study tools through an online survey.

Adherence to Diet and Exercise Recommendations

To estimate the effect of the intervention on behavior change,
we will compare item-level data (eg, minutes per week of
moderate activity, minutes per week of vigorous activity, and
servings per week of cruciferous vegetables) at baseline and 3
months from the Community Healthy ActivitiesModel Program
for Seniors (CHAMPS) physical activity survey [65,66] and a
validated FFQ [67]. We will examine behaviors overall as part
of a“behavior score” (see below) and with afocus on activities
and dietary components that correspond to our
recommendations.

The CHAMPS survey is administered at baseline, 3 months,
and 6 months. This validated survey estimates total weekly
energy expenditure (in kilocalories per week) from physical
activitiesfor older adults. The 41-item questionnaire asks about
recent engagement in specific types of vigorous-, moderate-,
and light-intensity activities per week and the frequency and
duration of participation. Specific items can be categorized as
aerobic or resistance exercise, and responsesto theseitemswill
be evaluated to determine how closely aman complied with his
prescribed training program. In addition, we can calculate
weekly energy expenditure in  moderate- and/or
vigorous-intensity activities separately for comparison with
other studies.

The validated Harvard TH Chan School of Public Health FFQ
for adults from 2007 is administered at baseline, 3 months, and
6 months [68]. This 132-item survey assesses dietary intakein
categories from “never or less than once per month” to “6 or
moretimes per day.” The original survey asks about intake over
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the past year; we modified the survey for this study to ask about
intake over the last month.

In addition to the responses to standard surveys, participants
who receive technology support (Levels 3 and 4) complete
weekly online surveys to report their progress toward meeting
their exercise and diet recommendations. Participants report the
number and type (eg, aerobic or resistance) of exercise sessions,
average session duration, and exerciseintensity. Men also report
which of the recommended dietary habits they worked on, if
they met any of diet goals, and which goals were the most
challenging. This type of charting is used to provide another
form of behavioral support; we can also use the data to further
eval uate adherence to recommendations.

We will calculate a*behavior score” based on how well each
participants’ self-reported diet and exercise habits match the 8
dietary and 3 exercise recommendations. For each of the 11
targeted behaviors, participantswill be assigned 0 pointsif they
do not meet that recommendation, 1 point if they almost meet
the recommendation, and 2 points if they meet the
recommendation. The overall score ranges from 0 to 22, with
higher values indicating closer adherence to the exercise and
diet recommendations. To calculate the score, a priori numeric
criteriawere defined for not meeting, almost meeting, or meeting
each of the 11 recommendations. These criteria were used in
the design of the intervention to provide tailored feedback to
participants randomly assigned to Levels 2 or above. For
example, the recommendation for fish was to consume 2 or
more servings per week. Men consuming less than 1 serving
per week are considered “not meeting” the recommendation
and receive 0 points toward the composite score; men eating
more than 1 serving per week but less than 2 servings per week
are considered “almost meeting” and given 1 point; and those
eating more than 2 servings per week are “meeting the
recommendation” and given 2 points. We will examine mean
scores for each group at baseline and 3 months and changesin
scores from baseline to 3 months. The development and
application of a behavior score like this comes from literature
examining healthy lifestyles and risk of chronic disease. For
example, members of our team previoudy reported the
development and validation of alifestyle scorefor the prevention
of lethal prostate cancer, which incorporated several of the diet
and exercise components recommended in this study [69].

Other “ healthy lifestyle” scores, computed similarly, have been
developed and shown to be useful for summarizing
lifestyle-disease relationships in other disease areas, such as
hypertension or cardiac death [70,71].

To assess adherence to use of technology support via physical
activity tracking devicesfor menin Levels 3 or 4, wewill assess
the number of days they wore their wearable device during the
study period. We will also consider data from the wearable
device to describe the average number of steps taken per day,
active minutes per week, and miles covered per week.

Fatigue and Sleep Quality

Fatigue and dleep quality are assessed using validated
instruments at baseline, 3 months, and 6 months. The Patient
Reported Outcome Measurement Information System 7-item
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Short Form-Fatigue questionnaire[72] isused to assess changes
in cancer-related fatigue. The Pittsburgh Sleep Quality Index
is used to assess changes in sleep quality [73,74].

Sdf-Efficacy for Physical Activity and Diet

Self-efficacy for physical activity will be measured with a
standard 6-item questionnaire at baseline, 3 months, and 6
months [75]. Self-efficacy for diet will also be collected at 3
and 6 months using a similar approach by having participants
ratetheir confidencein performing each recommended task (eg,
consume 2 or more servings of cooked tomatoes per week) using
aLikert scale. We will evaluate whether baseline self-efficacy
predicts response to the intervention arms and whether the
interventions improve self-efficacy for physical activity and
diet compared with control.

Stage of Change for Physical Activity

The Physical Activity Stage Assessment isa 5-item measure of
a person’s readiness to engage in recommended levels of
physical activity and has been used in prior studies of cancer
survivors[47]. Wewill evaluate the influence of the behavioral
support on readiness to engage in physical activity.

Focus Groups

Focus groups will be conducted post intervention to evaluate
elements of usability and acceptability that will provide greater
depth of information beyond what can be obtained via surveys.
Focus group participants will be recruited from each of the
different levels of intervention, to gain insight into participant
experience at each of the levels. Focus groupswill be conducted
by phone so that we do not exclude participants who cannot
travel to each study site. Thereisnot an apriori selection of the
focusgroup subsample; rather, wewill examine the demographic
dataonce each siteisfully enrolled and contact arepresentative
sample from the study population based on age, race/ethnicity,
disease stage, time since diagnosis, and intervention arm.

Statistical Consider ations

Statistical Power

The primary outcomes for this pilot are acceptability and
feasibility, as assessed by percent accrued in 1 year, percent
recruited out of total contacted, and retention at 3 months. We
anticipate enrolling 100% of the target 200 in 1 year, enrolling
3% of the total sample contacted via mass mailings, and
retaining 80% of participants at 3 months. With 200 partici pants,
we will be able to identify a retention proportion of 80% at 3
months (95% CI limits 74.5%-85.5%) and should be able to
identify the other more extreme proportions with higher
precision and tighter confidence limits. We will also assessthe
proportion completing surveys at 6 months, secondarily. If we
assume 160 individual s compl ete the 3-month surveys, then we
will have 80% power to detect aretention proportion at 6 months
of 80% with a 95% confidence limit of 73.8% to 86.2%.

For the secondary outcome of behavior change, wewill compute
acomposite behavior score at baseline and 3 months based on
the self-reported survey data and as described above. With 50
participants per group, thereis 80% of power to detect an effect
size of 0.57 at a2-sided alphaof .05 when comparing the change
in score from baseline to 3 months for an intervention group
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(either Levels 2, 3, or 4) compared with the reference group
(Level 1). For example, assuming on average men in the
referencegroup (Level 1) experience a2-point increasein scores
from baseline to 3 months, 50 participants in Level 1 and 50
participantsin Level 2 would provide power of 80% or higher
if thereisan average increase of 4.85 points or greater in Level
2, withan SD of 5. Asapilot study, multipletesting adjustments
were not accounted for.

Proposed Statistical Analyses

Wewill examinethedistribution of baseline covariates sel ected
a priori (eg, age, race, clinica stage, body mass index, time
since diagnosis, treatmentsreceived, current stage, and education
level), overall and by group assignment. We will compute the
timeto enroll and proportions retained in the study (defined as
completing at least one follow-up survey), overall and by arm,
at 3 and 6 months. We will compare the dropout rates overall
and across arms using chi-square or Fisher exact tests, as
appropriate. Secondarily, wewill examinethe exercise and diet
behavior dataat baseline and 3 monthsfor each study armusing
descriptive statistics, such as means, medians, and interquartile
range, and compare acrossarmsusing t tests and Wilcoxon rank
sum tests. We will undertake an intent-to-treat analysis. We
will aso examine responses to the 6-month survey to explore
retention and possible maintenance of behavior changes in
longer term.

Our primary outcomes of this pilot RCT are accrua and
participant retention. We will summarize eligibility, accrual,
and retention using descriptive statistics and explore whether
thesefactorsdiffer by sociodemographic (ie, age, race/ethnicity,
marital status, and employment) variables. In addition, we will
examine adherence using the metrics described above
(outcomes), overall and by randomization group.

Wewill explore changesin the secondary outcome metrics (eg,
physical activity, diet, fatigue, and sleep quality) by describing
datafrom baseline, 3 months, and 6 months for each study arm
using descriptive statistics such as means, medians, and
interquartile range. We will also examine whether change in
physical activity and diet behavior, self-efficacy, fatigue, or
sleep quality differs between the 4 levels of the intervention at
baseline versus 3 months using t test, chi-square, analysis of
variance, linear, and logi stic regression methods, as appropriate.
We will examine each group versus the reference (Level 1) as
well as explore the hypothesis regarding whether increasing
level of intervention corresponded to increase in uptake of the
recommended behavior changes. We will consider primarily
continuous variables when describing behavior change in each
arm. For example, our first focuswill be on whether individuals
met, amost met, or did not meet the recommendations, and we
will examine differences in the behavior score as described
above. Next, wewill consider the actual intakes of specific food
groups of interest (eg, total servings of fish per week) and total
minutes spent in each category of exercise (aerobic, strength,
and flexibility) as continuous variables. We will also consider
categorical variablesto capture more broad indicators of positive
behavior change using i cut points such as“increased in at least
one dietary component, yes/no” or “increased in at least one
exercise component, yes/no.” We will consider adjustment for
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important baseline covariates that may be associated with our
outcomes, selected apriori [76]. We will also exploreif exercise
and diet self-efficacy and physical activity stage of change at
baseline influence adherence to the intervention or the effect of
the intervention on the secondary behavior change outcomes.

Results

Development of the Community of Wellness website is
complete, has been beta-tested, and is currently being evaluated
inthe RCT. ThisRCT isopenfor enrollment (Clinical Trials.gov
NCT03406013) and anticipates completing enrollment by the
end of 2018. Recruitment isopen at 3 of the 4 academic medical
centers (OHSU, UCSF, UC Denver, and Emory University
[pending]) with the target population of 50 men enrolled at each
sitefor atotal of 200 subjects. OHSU achieved their recruitment
goal and enrolled 50 men. UCSF is actively recruiting, with 27
men currently enrolled, and UC Denver isjust open. We expect
to fully accrue to the trial by January 2019, with fina data
collection complete by July 2019.

Discussion

We have developed a tailored, self-directed, and scalable
Web-based intervention accessible viacomputer, tablet, or phone
to promote lifestyle behaviors associated with better QoL and
reduced risk of cancer recurrence/progression for men with
prostate cancer. Although there are many general informational
websitesfor cancer patients[77], the study Web portal provides
a variety of tools and resources to empower prostate cancer
survivors to improve their physical, emotional, and mental
health, including tailored exercise and diet recommendations,
contemporary technology-based support tools, and health
coaching. A recent meta-analysis identified 15 internet-based
programs that delivered a lifestyle-based (ie, physical activity
and/or diet) intervention in cancer survivors [53]. An overall
positive effect was found for increasing physical activity and
reducing body mass index, but findings were mixed or
inconclusive for cancer treatment—related symptoms, QoL,
self-efficacy, and dietary change. Only 3 programs included,
but were not specific to, men with prostate cancer. Thus, it is
not known whether a Web-based program that delivers both
exercise and diet advice and provides multiplelevels of behavior
change support is feasible, acceptable, and shows preliminary
efficacy to improve diet and physical activity behaviors in
prostate cancer survivors.

Although the internet is an increasingly common approach to
building scalable programs for behaviora interventions, it
remains unclear how Web-based programs should be designed
to achieve theintended goal of behavior change. Thispilot RCT
will address this gap in our knowledge. We will determine the
acceptability and feasibility, and estimate the effect on behavior,
of 4 additive levels of Web-based tools, from Web-based
information (Level 1) + personalized exercise and diet
recommendations and training plans (Level 2) + text messages,
a physical activity tracker (Level 3) + 1 phone counseling
session with an exercise trainer and 1 session with a dietician
(Level 4). A trade-off to adding tools is the resources required
to implement and sustain them in an ever-changing technology

JMIR Res Protoc 2018 | vol. 7 | iss. 11| e11257 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

environment. A purely technology-based program may also
lack the interpersona contact, which might be an important
component for behavior change in men with prostate cancer
[53]. Thus, in comparison with a control level of static
educational content on physical activity and diet, thisstudy will
systematically evaluatelayers of additional support for changing
physical activity and diet behavior. Depending on the outcomes

Winters-Stone et al

from our pilot, future research may include further optimizing
of the Web portal using the Multiphase Optimization Strategy
framework to identify which components of the intervention
aredriving behavior change and SMART (Sequential, Multiple
Assignment, Randomized Trial) trial designsto determine how
to optimally tailor these to the varying needs of men with
prostate cancer [78].
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