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Abstract

Background: Survivors of oral cavity and oropharyngeal cancer frequently experience difficulties in swallowing; tasting;
speaking; chewing; and maintaining comfortable movements of the head, neck, and shoulder. Engagement in regular self-care
can reducefurther loss of function and mitigate | ate effects. Despite the substantial self-care requirements, there are no empirically
based interventions to enhance the skills and confidence of these survivors in managing their ongoing care.

Objective: The aim of this study is to describe the rationale and methodology for a randomized controlled trial evaluating
Empowered Survivor (ES) versus Springboard Beyond Cancer, ageneral web-based program for cancer survivors, on self-efficacy
in managing care, preparedness for managing survivorship, and health-related quality of life (QOL).

Methods: This study will recruit atotal of 600 individuals who were diagnosed with oral cavity or oropharyngeal cancer in the
past 3 years and are currently cancer free primarily from state cancer registries; these individuals will be randomly assigned to
either the ES or Springboard Beyond Cancer condition. The participants complete measures of self-efficacy in managing care,
preparedness for survivorship, health-related QOL, and engagement in oral self-examination and head and neck strengthening
and flexibility exercises at baseline and 2 and 6 months after baseline. The primary aim of this study is to evaluate the impact of
ES versus Springboard Beyond Cancer on self-efficacy, preparedness, and health-related QOL. The secondary aim isto examine
the mediators and moderators of ES' simpact on self-efficacy in managing care, preparedness, and health-related QOL at 6 months.
The exploratory aim is to conduct a process evaluation of ES to identify potential oncology or community settings for future
implementation.

Results: Multilevel modeling will be used to examine whether there are significant differences between the ES and Springboard
Beyond Cancer interventions over time. Mediational models will evaluate the indirect effects of ES on outcomes. Quantitative
analyses will evaluate the predictors of ES use, and qualitative analyses will evaluate the preferred timing and settings for the
implementation of ES.
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Conclusions: Thisrandomized controlled trial evaluates a completely web-based intervention, ES, versus a general web-based
program for cancer survivors, Springboard Beyond Cancer, on self-efficacy in managing care, preparedness for managing
survivorship, and health-related QOL and identifies the putative mediators and moderators of the intervention’s effects. If an
effect on the primary outcomes isillustrated, the next step could be an implementation trial to evaluate the intervention’s uptake

in and impact on an oncology care setting or nonprofit organizations.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2023;12:€39996) doi: 10.2196/39996

Clincal Trials.gov NCT04713449; https://clinicaltrial s.gov/ct2/show/NCT04713449
DERR1-10.2196/39996
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Introduction

Background

In the United States, the American Cancer Society (ACS)
estimates that there will be 54,000 new oral and oropharyngeal
cancer cases, which will result in 11,230 deaths, in 2022 [1].
There are approximately 91,000 people living with oral cancer
in the United States [1]; 50% of these are diagnosed with
regional disease, and 17% are diagnosed with distant disease.
Traditionally, the main risk factors for oral cancer have been
tobacco and alcohol consumption [2]. The incidence also
increases with age, with >90% of oral cancer cases occurring
in individuals aged >45 years [3]. Gastroesophageal reflux
disease has been associated with oral cancer [4]. Human
papillomavirus (HPV) has been associated with oropharyngeal
cancer and few other oral cancers [5]. This patient population
differs from the population with non-HPV—associated oral
cancers in that they are primarily White, nonsmoking,
nondrinking males aged between 35 and 55 years who do not
have other health issues [6,7]. The 5-year survival rate for all
forms of oral cancer has increased from 52.5% to 66.3% over
the past 30 years [8]. However, patients with HPV-associated
oropharyngeal cancers have a much higher survival rate (80%
at 5 years) and longer disease-free survival rate, largely because
they are more responsive to therapy [9,10]. There are known
disparitiesin oral cancers. Mortality from oral cancersishigher
among Black men [11-15], among men in general [16], and
increasing among individual s aged between 55 and 64 and those
aged between 65 and 74 years [3,17,18]. In summary, there is
a growing population of ora and oropharyngea cancer
survivors, particularly those with HPV-associated cancer [3].

Oral and oropharyngeal cancer survivorsexperience challenges
in both the treatment regimen and long-term self-management
and surveillance needs. Treatment can entail surgery,
chemotherapy, or radiation. Because of the location of the
structures involved, the disease, and the treatment, this cancer
can result in debilitating and permanent disfigurement and
functional changes that interfere with the ability to swallow,
taste, speak, eat, and move the shoulders and neck [19-23].
Long-term medical maintenance needs are complex and can
require a diverse care team that can include oncologists,
reconstructive surgeons, dentists, physical rehabilitation
specialists, speech and swallowing experts, and nutritionists to
restore functions or prevent the deterioration of functions
[24-27]. Current models of survivorship care place most of the
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day-to-day responsibility on self-management and care
coordination. Even with rehabilitation, many survivors recover
their precancer functioning. Thus, the primary goal isto prevent
the deterioration of function and maintain comfort. These
self-care needs persist throughout the survivor’s lifetime.

Adding to these self-management needs are surveillance
expectations. Because 20% of survivors develop a recurrence
or metastatic disease within thefirst 2 years after treatment [28],
the recommended follow-up regimen includes frequent
surveillance by the oncology care team and survivors[1,29,30].
Regular self-examinations to locate suspicious areas in the
mouth and neck are recommended [31], as lesions that are not
evident on positron emission tomography scans can be detected
earlier and checked by aprofessional. Early detection can reduce
morbidity and mortality [32,33]. Adherence to this demanding
care regimen is less than optimal: 30% to 50% do not adhere
to follow-up appointments, and up to 80% do not adhereto oral
care or swallowing recommendations [34-37]. More than half
of the survivors continue to drink alcohol, which increases the
risk of mortality [38].

Thiscancer can result in adeterioration in health-related quality
of life (QOL). Both cross-sectiona studies conducted over the
survivorship trajectory [39] and longitudinal studies suggest
that patients experience lower hedth-related QOL [40].
Cross-sectional studies have indicated that global QOL, oral
function (chewing, swallowing, tasting, salivating, and
speaking), dental issues, and appearance arelow over the decade
after diagnosis, and studiesillustrated higher level s of depression
and anxiety (Rogers et al [41]) [41-53]. Longitudinal studies
have had variable findings depending on sample composition,
time of assessments, and time since diagnosis. As a whole,
results suggest that some domains of QOL improve over time
(eg, depression, anxiety, appearance, speech, and pain), some
return to baseline levels (lei sure time activities and swallowing),
but many deteriorate or continue to illustrate decrements (eg,
dry mouth, shoulder mobility, taste, problems with teeth,
sexuality, and role function for work and leisure activities)
[54-56]. Theliterature cons stently suggeststhat survivorsreport
persistent support needs, which include the desire for more
information and support regarding long-term  effects,
recommended follow-up, monitoring symptoms that prompt
contacting aphysician, maintaining nutrition, improving speech
and swallowing, maintaining oral health, and addressing
psychological concerns[57-63]. Thefact that more than half of
the survivorsdo not receive asurvivorship care plan complicates
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matters and may reduce their ability to manage their
posttreatment care [64-67]. Due to the ongoing care needs and
compromised QOL, it isnot surprising that survivorsreport low
self-efficacy in managing their self-care regimen, particularly
with regard to conducting oral self-examinations, maintaining
proper nutrition, and managing dry mouth and swallowing issues
[65,66,68].

Effective self-management provides survivors with the ability
to monitor their cancer-related symptoms and self-care and
implement practices needed to maintain satisfactory functioning
[69]. Despite the substantial care needs, low self-care
self-efficacy, and low participation in self-care, there are only
a few self-management interventions for this population. To
date, thefew published studies have focused on single-symptom
pilot studies (eg, swalowing or couple communication)
[65,70-72]. To address the need for improved self-management
and bol ster the self-efficacy in managing self-care, we developed
and evaluated the feasibility and preliminary efficacy of a
web-based self-management intervention for oral cancer
survivors' care called Empowered Survivor (ES).

Theoretical Framewor k

The development of the ES intervention is guided by the
theoretical construct of self-efficacy, whichisdrawn from social
cognitivetheory [73,74]. Socia cognitivetheory focuses onthe
development of competencies and self-regulation [73,74].
Self-efficacy is a competency defined as the belief in one's
ability to execute actions to deal with a situation successfully
and comprises 3 domains: knowledge and skills to accomplish
the task, confidence in one’s ability to motivate oneself and the
resources available to accomplish the task, and confidence in
on€'s ability to execute the task [75]. Self-efficacy is a
task-specific expectation: people estimate their confidence in
their ability to manage atask by evaluating the tasks involved
in the successful completion of that task [73,74]. Individuals
with high self-efficacy beliefsand abilitiesregarding atask call
upon themsel vesto execute thetask. Confidencein one's ability
to execute a task is the most widely studied dimension of
self-efficacy. Self-efficacy is linked to the initiation and
maintenance of health behaviors [75-83], and greater efficacy
is associated with better health behaviors among cancer
survivors [84]. Efficacy aso predicts psychosocial and
functional outcomes among cancer survivors [85,86]. Social
cognitive theory has formed the basis of effective intervention
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programs for improving health behaviors [87-89], disease
management among chronically ill individuals, and [90] the
health and well-being of cancer survivors[91].

Bolstering self-efficacy in survivorship care is a primary
outcome and target of ES. To delineate the mediators of ES's
impact, we propose a heuristic framework based on social
cognitive theory. First, we use the work of Gollwitzer and
Schwarzer, which proposes that planning is a key component
of self-management and goal achievement [81,92-94]. In our
pilot study, planning was associated with greater efficacy and
survivorship preparedness [65]. Second, we integrate the
construct of patient activation, defined asthewillingnessto take
actions to manage care and understanding one's role in
survivorship care [95]. Greater activation is associated with
higher self-efficacy in our study [65] and is targeted by ES.
Third, weinclude information needs, defined as the knowledge
about treatment effects and care responsihilities. Knowledge of
tasks improves self-efficacy, and lower information needs are
associated with higher self-efficacy. Fourth, weinclude support
needs, defined asthelevel of assistance required to accomplish
self-caretasks. Unmet support needs are strongly linked to lower
self-efficacy [65]. Finaly, the fear of cancer recurrence is a
common issue among oral cancer survivors and is associated
with poorer QOL and lower self-efficacy [49,96,97]. Reducing
the fear of recurrence by teaching coping strategies should
increase self-efficacy. Our heuristic framework isillustrated in
Figure 1. We have selected 3 long-term outcomes to reflect the
key components of survivorship self-management: self-efficacy
to manage care, preparedness for survivorship, and head- and
neck-specific QOL. Finaly, the role of self-management
interventionsin improving the engagement in self-management
tasks among survivors has not been well studied. There is
extensive literature suggesting that self-efficacy interventions
have an impact on self-management among adults with chronic
illness [98-101]. This study explores the impact of ES on
self-management behaviors. We chose self-management
behaviors that are commonly recommended for oral cancer
survivors: ora self-examinations and head and neck mobility
exercises. Self-examinations assist survivors in finding
suspicious lesions early, and head and neck mobility exercises
maintain the ability to easily eat, speak, and move. Engagement
in both islow. There are other self-management behaviors (eg,
not drinking alcohol and not smoking), but they are not issues
for all survivors.

Figure 1. Heuristic framework for Empowered Survivor (ES). QOL: quality of life.
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Study Objectives

Overview

The purpose of this study is to evaluate the efficacy of a
web-based intervention, ES, against a free, publicly available
web-based self-management intervention devel oped for cancer
survivors by the National Cancer Institute (NCI) and the ACS
called Springboard Beyond Cancer [102]. A total of 600 patients
diagnosed with a first primary oral or oropharyngea cancer
within the past 3 years are being recruited via the New Jersey
State Cancer Registry (NJSCR), Cancer Registry of Greater
Cdlifornia, and Pennsylvania State Registry and randomly
assigned to ES or Springboard Beyond Cancer. The participants
complete measures at baseline and at 2 and 6 months after
baseline. A process evaluation of ES is completed. The study
has 3 primary aims and 1 exploratory aim.

Primary Aim 1

The first primary aim is to evaluate the impact of ES versus
Springboard Beyond Cancer on the primary outcomes of
self-efficacy in managing care, preparedness for managing
survivorship, and head- and neck-specific QOL . We hypothesize
that the participants randomized to ES will report significantly
greater improvements in self-efficacy for managing their care,

preparednessfor survivorship, and head- and neck-specific QOL
at 6 months.

Primary Aim 2

The second primary aim isto eval uate the mediators (planning,
information needs, support needs, activation, and fear of
recurrence) and moderators (age, race and ethnicity, HPV status,
baseline self-efficacy, and preparedness) of ES's impact on
salf-efficacy in managing care, preparedness, and health-related
QOL. The primary outcomes are self-efficacy in managing
self-care, preparedness for managing survivorship, and
health-related QOL at 6 months. We hypothesize that the impact
of ES on sdf-efficacy, preparedness, and health-related QOL
will be mediated by improvementsin survivorship care planning,
reductionsin information and support needs, and reductionsin
the fear of recurrence. Little is known about which survivor
subgroups benefit the most from self-management interventions.
In addition, we hypothesize that the survivors with fewer
resources (survivors who belong to people of color, with lower
education, who have not received a written survivorship care
plan, with less baseline self-efficacy, and with less baseline
preparedness) will benefit more from ES.

Primary Aim 3
The third primary aim is to evaluate the impact of ES versus
Springboard Beyond Cancer on the secondary outcomes of

engagement in oral self-examinations and head and neck
mobility exercises.

We hypothesize that the participants randomized to ES will
report more frequent engagement in and comprehensiveness of
oral self-examinations and head and neck mobility exercises
than the parti cipants randomized to Springboard Beyond Cancer
at 6 months.
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Exploratory Aim

The exploratory aim is to conduct a process evaluation of ES
to inform future implementations.

We hypothesize that the participants randomized to ESwill use
the intervention more, evaluate it more highly, have greater
improvements in self-efficacy, preparedness, and QOL.

Methods

Ethics Approval

This study was reviewed and the protocol procedures were
approved by the Rutgers University Institutional Review Board
(protocol number Pro2020000768). All the participants had a
discussion with a member of the research team and read and
acknowledged electronic informed consent by clicking “agree
to participate” before completing the baseline survey. The
participants are assigned a study ID upon entry, and data are
stored under the assigned ID. The participants are compensated
for their participation in the form of e-gift cardsworth US $150
after the completion of 3 surveys and up to US $120 after the
completion of the web-based modules if randomly assigned to
the ESintervention.

Design

This 5-year study comprises 2 phases. Phase 1 involves
additional program development of 2 modules and a
maintenance module. This phase of thework has been completed
and will be described next. Phase 2 is a randomized clinical
trial testing ES against Springboard Beyond Cancer on theweb.
In the last year, the team will complete the implementation
planning to evaluate potential medical and community settings
for implementing ES for future scale-up.

Phase 1. Enhancementsto the Original Empowered
Survivor Content

Original Content

The development of original web-based intervention ES was
described in the study by Manne et a [65]. Briefly, it had 4
modules; Introduction, Oral Care, Swallowing and Muscle
Strength, and L ong-term Follow-up Care and Detecting Lesions.
These modules are listed in Table 1. Module 1, Introduction,
orients participants and reviews modules. Module 2, Oral Care,
reviews the causes, contains a symptom self-assessment, and
provides information on how to manage dry mouth. Module 3,
Swallowing and Muscle Strength, provides information on the
symptoms of swallowing difficulty, methods to reduce
swallowing difficulty, and methods to improve flexibility and
range of motion in the head and neck. Module 4, Long-term
Follow-up Care and Detecting L esions, describestheimportance
of head and neck self-examinations; provides information on
how to conduct a head and neck self-examination, signsto pay
attention to, goa setting, and managing barriers to
self-examination; and providesalink to asurvivorship care plan
website that includes follow-up information, assesses alcohol
and tobacco use, and reviews the participant’s care team and
recommendations. The original ES program had >20 interactive
activities to engage participants and foster skill acquisition. An
example is symptom assessment, which is followed by
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goal-setting feature. Participants rate Symptom severity, choose strategies to address the goal from alist of ideas; and
frequency, concern about symptoms, and confidence in and rate benefits and barriers to achieving the goal, confidence in
importance of managing symptoms. Next, the participantsselect  achieving the goal, and support needed to achievethe goal. This
agoal related to the symptom; rate the importance of the goal;  function isin modules 3 and 4.

Table 1. Empowered Survivor intervention modules.

Module Goal

Activities

Original modules

1: Introduction «  Orient participants and introduce team
«  Review program modules and navigation
o Provide recommended modules

«  Enhance engagement with survivor stories
« Introduce rationale, importance, and steps for self-

management
2: Swallowing and «  Understand the symptoms of swallowing difficulty
Strength «  Optimize swallowing ability

«  Improve strength and mobility in head and shoulder
«  Improve lymphedema management
« Facilitate personal goal setting

3: Oral Care «  Understand causes of dry mouth and what exacerbates
it
o Assessdry mouth symptoms and severity
«  Understand strategies to keep one’s mouth moist
o Assessnutritional needs
«  Understand ways to improve nutrition
« Facilitate goa setting for dry mouth and nutrition

4: Long-term Follow-up «  Understand how to do a self-examination
Care o  Set goasand manage barriers for self-examination
«  Developasurvivorship care plan that includes follow-
up recommendations
«  Create apersonalized follow-up care plan
o ldentify your care team and unmet care team needs
and create a list of health care resources
o  Learn strategies to communicate with oncology care
team
o Assess current smoking and acohol use
« Increase motivations to stop smoking and drinking
«  Understand and manage other medical issues

New modules

5:Camand Connect -  Improvetheunderstanding of psychological concerns

«  Enhance awareness about how feelings may affect
self-care and that self-care of emotionsis self-care

« Devise strategies to manage emotions and worries

*  Assessand address special concernsfor HPV®associ-
ated oral cancer

« Unique concerns for young adult survivors

«  Learnabout survivors emotional reactionsand coping

6: Maintaining «  Continue working on skills and goals
«  Learn new information about oral cancer

«  Communicate with other participants

Narrated introduction by oral surgeon to introduce
self-management

Discuss the importance of self-care and set expecta-
tions

Sample goal-setting exercise

Self-assessment of swallowing difficulty, lymphede-
ma, and flexibility

Videos of swallowing and strengthening exercises
Videos of exercises for lymphedema

Goal setting, barriers, and strategies

Videotaped introduction by surgeon
Patient experiences with dry mouth
Self-assessment of dry mouth symptoms
Tips for managing dry mouth

Food preparation for dry mouth

Choose high caloric foods (quiz)

Goal setting, barriers, and barriers

Videotaped demonstrations of examinations
Self-management tool to plan oral examination

Get your survivorship care plan

Unmet need assessment for survivorship care

Who isyour care team? Who does what?

Do you have any communication concerns?
Communicate with providers about survivorship
Create a plan for managing comorbid illnesses
Assesstobacco and alcohol use and treatment motiva:
tion

Education about the health impact of continued use
of alcohol

Link to Drinkerscheckup and BetheMatch

Rate worries and fears about cancer

Distress assessment

Rate confidence in the ability to manage worries and
fears

Videotaped stories of how survivors coped

Link to meditation and mindfulness apps

Choose coping strategy and goals

Assessment of knowledge and worries about HPV-
associated oral cancer

Select exercises and skillsto move to “Favorites’
Goals are migrated to this module and can be updated
and reworked

News posted regularly

Message board

3HPV: human papillomavirus.
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Enhancementsto the Existing Modules

Enhancements were selected based on feedback from the pilot
study participants as well as the team’'s experience with
participants during the ES intervention. In module 1, a section
containing information about self-care and goa setting to
enhance self-care was added to familiarize the participantswith
the process. In module 2, the ability to set an email reminder to
work on the oral care goal was included to optimize continued
implementation. In module 3, because the participantsliked the
videotaped swallowing exercises and indicated that they would
like to see more of them, additional exercises were devel oped
with theteam’s speech pathol ogist. The strengthening exercises
were originally presented as illustrations but were very highly
rated. To foster engagement, the team’s physical therapist
developed videotaped demonstrations of exercises. Because
lymphedema was mentioned as a survivorship concern in
participant feedback from the pilot study, information about it
and its management was added along with demonstrations of
home exercises to manage lymphedema by the team’s physical
therapist. Finally, additional information on how to add caloric
content to food was added. In module 4, to bolster the existing
content and address common concerns that were not addressed
previously, additional resources were added for tobacco
cessation, alcohol use, comorbid medical issues, managing
hearing loss, and survivorship care planning. More content on
interest in quitting tobacco use and the risks of continued use
was added. For current smokers, alink to Becomeanex [103]
was provided. If the person indicated a desire to continue
smoking, material on the increased risk for cancer recurrence
and mortality and reduced treatment benefits for smokers and
an assessment of the readiness to quit were added by the team
member MBS. As for alcohol use, if the participant indicated
adesire to continue drinking, alink to Drinkerscheckup [104],
an empirically based, web-based treatment, was provided [105].
As comorbid medical issues are common in this survivor
population, asection was added on “ other medical issues.” This
section assesses comorbid medica problems, associated
medications, and interest in improving the management of
medical conditions and offers tailored input on the barriers to
medication adherence based on an assessment of barriers.
Finally, the team’'s audiologist added additional material to
address the management of hearing loss and tinnitus.

New Modules

A total of 2 new modules, which were originally planned but
not devel oped, were created: module 5, Calm and Connect, and
module 6, Maintenance. The goals of Calm and Connect areto
describe common psychological concerns patients experience
after treatment, increase the awareness of how cancer has
affected the participant's emotional well-being, assist the
participant in devel oping useful methodsto deal with emotions,
provide free web-based resources on coping with stress, and
discuss psychosocial aspects of having HPV-related
oropharyngeal cancer. Theintroduction portion containsavideo
introduction by a psychologist portrayed by an actor and
audiotaped narratives presenting patients  emotional
experiences. In the next 3 sections, the following coping skills
are addressed: (1) managing stresswith relaxation, (2) increasing
the tolerance for upsetting emotions using acceptance-based
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strategies, and (3) talking it out with others. A fourth section
was developed to address the unique concerns experienced by
the survivors of HPV-associated cancers, including common
worries (eg, transmission to others), managing questions from
friends and family about HPV, and feeling embarrassed about
HPV, and the unique experiences of young cancer survivors.
All sections include interactive activities. For example, the
participants can select their key signs of stress, which activates
a patient narrative about the signs of stress and narrated
educational content. There are aso audio relaxation exercises
led by a psychologist portrayed by an actor, self-reflection
exercises in which the participant types in responses, and links
to outside resources such as web-based apps for meditation and
mindful ness exercises (Headspace and Calm).

The goal of module 6, Maintenance, is to facilitate ongoing
engagement in self-management, eval uate the progresson goals,
provide opportunities for interaction with other study
participants, and provide new information. This module has 4
features, namely (1) Favorites: the participants choose their
favorite content and exercises from screens throughout the
program. Across the ES program, 28 pages can be chosen as
favorites. These pages are migrated to the Favorites section for
future reference, and participants can log in directly to this
content; (2) Goals: goals set by the participantsin each module
are automatically migrated to this section, where the participants
can directly access, review, revise, and update them and set up
email reminders about them to send to themselves; (3) News:
articles of interest from science and medicine sources are posted
by study staff on a regular basis; and (4) Message Board: the
participants have access to the M essage Board throughout their
participation in this study. Every month or two, interesting news
articles about oral cancer are placed on the board by the project
team. When there is a post, the participants receive an email
notification that a message has been posted. They can review
the post and post messages at that time. They can also access
the message board at any time.

Both enhancements to the existing content and new material
were developed in collaboration with ITX, incorporated. ITX
isaweb-devel opment company and the devel oper of the original
ESintervention. Content was reviewed and implemented during
aseriesof regular meetings between the study team and the ITX
development team over a 6-month period. The videotaped and
narrated content was created in collaboration with Mindful
Designs.

Patient Advisory Board Feedback

The Patient Advisory Board consisted of 3 ora and
oropharyngeal cancer survivors. The board members reviewed
the Cam and Connect module after it was developed and
provided feedback in a web-based meeting. Notes from the
meeting were reviewed by the study team. No substantive
content changes were made, other than those intended to fix
grammatical and navigation issues.

After the new modules were finalized and enhancements were
incorporated into the existing modules, the Patient Advisory
Board reviewed ES. Board memberswere sent alink to ES and
asked to review the content and note recommended changes
and any feedback. Next, web-based 1.1 interviews were
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conducted to review content and collect feedback. Thefollowing
key suggestionswere given: several modules: correct navigation
errors, module 1: provide more clarity with regard to navigating
the menu bar, reduce expectationsfor goal setting by reminding
participantsthat it may be easier to choose small goals, and add
definitions of additional key terms; module 3: provide the ability
to print the swallowing exercises, and module 5: add content
to normalize the desire to get one's life back to normal. The
study team reviewed the interviews to select modifications. All

Table 2. Study measurement schema.

Manne et al

of the listed changes were made. There were several suggested
changes that were evaluated as less relevant to most survivors
and were not incorporated. Content changes were implemented
using ITX. The final content is shown in Table 2. The sample
content from modules 6 and 7 are shown in Figures 2-8. There
aremorethan 75 interactive activitiesin ES, including in-session
exercises, live links, self-assessments, and video and audio
narratives. Multimedia Appendix 1 [106] outlines these
activities.

Measure

Screening Baseline Time2 Time 3

Covariates

Date of birth

Sex

Marital status

Race and ethnicity

Education

Insurance status

Employment status

Regular primary care

Financial hardship

Tobacco use and history

Alcohol use

Date of diagnosis

Treatment history

Survivorship care summary
Outcomes

Self-efficacy

Preparedness

Head and neck QOL?

Oral self-examinations

Head and neck mobility exercises
Mediators

Planning

Activation

Information needs

Support needs

Fear of recurrence
Intervention evaluation (treatment eval uation)
Quialitative data (structured interviews)

Adverse event assessment (depressive symptoms)

e s I I i | I I I I

O O o o o O O
O o o o o o O O
O O o o o O O

3QOL: quality of life.
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Figure 2. Sample page from Calm and Connect Empowered Survivor (1).

FlLiBa-arl LRy B Bely Bt BL g BELCRLls B

What You Can Control and What You Can't Control v te

When you worry about cancer coming back, one of the first things to do is consider what parts you can
control and what parts you can't control

Differentiating them will give you a roadmap on what to work on. Separating out controllable and
uncontrollable aspects of the future is very important in learning how to cope.

WHAT CAN I CONTROL?

While you cannot completely control whtehter your cancer comes back, there are things that you can
controf

Check off what you agree with: Check all that apply.

You can maintain good medical care.

You can ask your medical eam about your preferences for getting test results more
quickly by letting you know the results when they come in.

You can participate in cancer screening and surveillance tests
You can develop and maintain a healthy lifestyle.

You can choose how you will respond to your worries about the future.

Figure 3. Sample page from Calm and Connect Empowered Survivor (2).

Acceptance Is Not Giving Up
. How do we gain acceptance?
Work on being more aware of your thoughts and feelings. Don't push them away or try to “fix" them

When we think about acceptance, it is really important to think about how it differs from disengaging,
not caring, cr giving up.

People who disengage or give up usually get to this point by deciding that they cannot tolerate a
situation — and that they DO NOT CARE about the situation anymore.

Acceptance is a process where you allow your feelings about the situation to just “be” and decide how
you want to cope with the feelings.
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Figure 4. Sample page from Calm and Connect Empowered Survivor (3).

5. Calm and Connect

Share Your Feelings With Others

It can be challenging to share feelings with others. Here are some common reasons why people do not
talk about their feelings.

Select the reasons that are relevant to you. Check all that apply.

Sometimes people's intentions are good when they keep their feelings to themselves.
They are trying not to hurt soreone or worry him ar her.

Not knowing how not to sound too needy or critical

Avoiding arguments for fear of upsetting the other person
Worrying that athers won't care or be interested in what you say
Being fearful of hurting someone’s feeling

Avoiding burdening others with worries or fears

Figure 5. Sample page from Calm and Connect Empowered Survivor (4).

[ S P N R

Social Effects

' What are the psychological and social effects of HPV-related cancers on survivors, their relationships,
and on their partners?

For some patients and their partners, having an HPV-related oral cancer can be distressing and can also
result in concerns about sexual activities (e.qg., intercourse, oral sex) or physical intimacy (kissing).

Some survivors and partners felt they did not have sufficient information about HPV transmission
between the couple.

Is this true for you?

Select an option -
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Figure 6. Sample Maintenance module screenshot (1).

Doctors May Have Found Secretive New Organs in the Center
of Your Head

Oncologists have stumbled upon a "previously unnoticed” pair of salivary glands while studying the
effect of radiotherapy on salivation and swallowing. They appear to be a fourth pair of large salivary,
tucked into the space where the nasal cavity meets the throat and can be spotted only with very
sensitive imaging. Researchers say the glands could help to explain why cancer treatment can cause dry
mouth and swallowing problems, especially because doctors haven't known to spare the organs from

damage.

Australia’s first-ever Head and Neck Cancer Choir comes
together this Christmas

They've had invasive, life-altering surgeries on their face, tongue, throat, sinuses and salivary glands
as victims of head and neck cancer. They've experienced the life-saving pain of radiotherapy. They've
endured rounds of chemotherapy and immunotherapy.

Figure 7. Sample Maintenance module screenshot (2).

Message Board

My tale so far

Stephen 1300

Tom
Thomas 1187

EL-PFDD Meeting to raise awareness about the impact of
xerostomia August 19th
Ronald 2002
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Figure 8. Sample Maintenance module screenshot (3).

Manne et al

Favorites

Below are your favorite pages and exercises that you have saved from this module.

Favorite Pages

Acceptance Step 2

News

Favorite Exercises
Minted Honeydew Cooler
Upper Trapezius Stretch

Chin Tuck Against Resistance

If you are finished here, navigate Home to return to the main page or access the module content through

the Menu bar in the upper right corner.

Phase 2: Randomized Controlled Trial

Design

This is a prospective, randomized controlled trial to evaluate
the effect of ES on confidence in managing self-care,
preparedness, and health-related QOL and on the secondary
outcomes of oral self-examination and engagement in head and
neck strengthening exercises. Thisisevaluatedin 2 groupswith

atotal of 600 survivors (ES vs Springboard Beyond Cancer)
and by 3 assessments (baseline, 2 months, and 6 months). The

Figure9. Study flowchart.

participants complete surveys at baseline and 2 months and 6
months after baseline. Figure 9 illustrates the participant flow.
A free, publicly available general survivorship-focused
web-based program, called Springboard Beyond Cancer, was
selected for comparison based on areview of the literature on
the design of behaviora interventions[98,107,108]. Thisreview
suggested that there are pros and cons to al comparison
conditions and that selection should be guided by the phase of
the research. We selected a comparison condition that had the
same method of delivery (web-based delivery), samefrequency
of delivery, and similar topics.

Survivors of oral cavity and oropharyngeal cancer were
approached about study

Ifinterested, they were provided with an electronic
consent form and a link to the first survey

Participants acknowledge consent and complete first survey.

Participants are randomly assigned (50/50 chance) to view and
give feedback on Empowered Survivor or Springboard

Springboard beyond
cancer condition

2-month follow up

6-month follow up

Participants

The participants are recruited from 2 state registries and through
clinic recruitment. The €ligibility criteria are as follows:
participants should (1) be aged >18 years, (2) be diagnosed with

https://www.researchprotocol s.org/2023/1/€39996
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Empowered survivor
condition

2-month follow up

6-month follow up

. A

afirst primary oral cavity or oropharyngeal cancer inthelast 3
years, (3) be currently cancer free (but could have experienced
arecurrence), (4) have computer access, and (5) be ableto read
English. Children are not included because the incidence of
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these cancersin childrenisexceedingly rare (0.2 cases/100,000
children).

Among the cancer registries, approximately 1600 patients are
diagnosed with afirst primary oral or oropharyngeal cancer per
year. Our pilot study suggested that 26% of eligible patients
will consent and compl ete the baseline survey. This enrollment
rate is consistent with or higher than that of other intervention
trials recruiting from cancer registries (18%-30%) [99,100].
Recruitment will be conducted for approximately 27 months.
The sample size is based on the power to detect the effects on
our primary outcomes. With 1600 patients avail able each year
and 3 years of data collection, we have alarge pool: given the
4800 total participants available and 26% acceptance, we have
about 1104 potential participants. The power analysis suggests
that the study requires 600 participants.

To achieve this, we include pictures of minority patients on our
recruitment materials and oversample Black males in our
registry recruitment. We have set a goal to ensure that of the
total number of participants enrolled, 8% (n=48) are Black men.

Recruitment

Recruitment was primarily conducted using state cancer
registries. Recruitment procedures differ between stateregistries.
For the NJSCR, the registry confirms patient eligibility and, if
eligible, sends a letter to the patient’s diagnosing physician,
making the physician aware that their patient is eligible. If the
NJSCR does not receive adisapproval from the physician within
2 weeks, the patient is sent a cover letter and an “agreement to
contact” sheet. Potential participants are called by registry staff
to discussthe study. The partici pants have the option of verbally
consenting at that time. The parti cipants who consent have their
contact information and a copy of verbal consent forwarded to
the members of the study staff, who call the patient. Patients
deemed €ligible are provided with a web-based consent and
survey. The staff members contact patients weekly if they do
not return the consent. Patients are considered passive refusers
if they do not return asurvey after repeated call attemptsduring
days, nights, and weekends over a 3-week period after the
consent is sent. For the Cancer Registry of Greater California
and the Pennsylvania State Registry, theregistry providesalist
of patients and their contact information to the staff members.
The staff members call patients, and those deemed eligible are
provided with a web-based consent and survey, and the same
procedures for enroliment as described above for the NJSCR
are implemented. A maximum of 8 recruitment calls are
allowed: 4 calls can befollowed with avoi cemail message, and
4 calls are counted as missed calls. Of these 8 contacts, 1 can
consist of atext message. Once the electronic consent and survey
are completed, the participants are automatically randomly
assigned to the ES or Springboard condition using a data
management system. Separate assignment schemas are set up
for each registry by the study’s statistician.

Participants who do not complete the consent and baseline are
contacted by phone or email on aweekly basis for 1 month to
facilitate survey completion. The participants are automatically
linked to one of the web-based interventions (ES or Springboard)
as soon as they are randomized upon the completion of the
baseline survey.

https://www.researchprotocol s.org/2023/1/€39996
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I nterventions

Empowered Survivor

The ES programisdescribed in Table 1, and Figures 2-9 provide
examples of the content. The content isaccessibleviaany device
that is connected to the internet such as a tablet, an iPad, a
phone, or a computer. If the participants experience issues in
viewing information, they are contacted by phone to
troubleshoot. The ES program can be completed in 1 sitting
however, the orientation encourages the participantsto complete
ES over a longer period and emphasizes setting and
implementing self-care goals and building self-management
skills. A week after randomization, ateam member contactsthe
participantsto conduct abrief motivational discussion, the goals
of which are to go over the content and benefits of the
intervention, ask the participant whether they were able to log
into the program, ask whether the participant whether they have
guestions, and offer to log in with the participant to review the
I ntroduction module. The participantswho do not log in by day
3 are sent areminder email to log in, and the participants who
do not log in by day 5 are sent a second reminder email to log
in. When “News’ or “Message Board” content is added, an
email alert is automatically generated for the participants. The
participants are provided a small incentive for completing the
modules (US $20). The participants who do not log into the
program within amonth are entered into alottery for agift card
worth US $20. These methods are recommended in systematic
reviews and meta-analyses of factorsimportant for revisitsand
continued use of internet interventions [101].

Springboard Beyond Cancer

Springboard Beyond Cancer is a self-management program
developed by the ACS and the NCI. The program covers4 main
topics: Symptoms, Stressand Mood, Wellness, and Get Support.
Each topic has several pages describing the topic and providing
information on signs and symptoms, tips on how to manage the
issue, and linksto resources. The participants can movethetips
to their Action Deck for future reference. Unfortunately, at the
end of 2020, the NCI ended its contract with the ACS, and no
longer hosted the Springboard website. The website was moved
to an archive status [102], and the dynamic features of the site
(eg, videotaped content) were disabled. After discussions with
the NCI and ACS, an archived version of Springboard Beyond
Cancer was shared with the study staff, and the NCI confirmed
that the link would remain active throughout the study period.
The team was able to provide the disabled videotaped content
as a Springboard YouTube playlist [102]. This playlist houses
al videos embedded in the Springboard website that were
deactivated. In addition, the participants are provided with the
ACS Survivorship: Before and after treatment website [109],
which includesinformation on coping with cancer, maintaining
a healthy lifestyle after treatment, and managing cancer as a
chronic illness and survivorship resources (ie, care plans). The
participants receive the Springboard YouTube link in the
welcome email once they are randomized to the Springboard
arm. A week later, they receive asecond welcome email, which
contains live links to ACS and Cancers survivor network.
Sample pages are shown in Figures 10-13.
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To facilitate engagement, within aweek of sending the link to
Springboard Beyond Cancer, the coordinator will reach out via
phone to conduct a brief motivational discussion. The goals of
this discussion are as follows: review program content and
benefits, ask the participant whether they were able to log into
the website, ask the participant whether they have questions,
and offer to log in with the participant to review the

Figure 10. Sample page from Springboard Beyond Cancer (1).

Manne et al

Introduction. A week after the Springboard website is emailed
to the participants, we will send another email with the ACS
Survivorship website link. Thisemail highlights sections of the
website that the study team believes will be most useful for the
participants. The coordinator manually sends an email or text
to the participants 1 month after randomization, reminding them
to return to the websites.

Action Decks: Create Your Own

Use the action decks to get information, tips, and resources that address what
you are going through. These decks will help you build skills, tackle challenges,

and move forward along your cancer journey.

Select a Topic Area

Cards in Your
Action Deck

(3

Symptoms
X Appetite Changes

X Chemo-Brain & Memory Problems

Symptoms Stress & Mood Wellness Get Support
Select Symptom Cards to Add to Your Deck
© Anen Sleeding & Appetite Changes

Figure 11. Sample page from Springboard Beyond Cancer (2).

X Hair Loss

Stress & Mood

Learn to cope with the many issues and concerns that occur when you have cancer. There are resources

available to help you learn about the disease and about the people who can help you.

Dealing with Cancer Diagnosis

When you learn you have cancer, you may feel like your life has been turned upside dawn. It can seem
overwhelming at first, but knowing what to expect may help you feel more at ease. Learn tips for dealing

with the changes cancer brings.

Accept What You're Going Through

The Coping with Cancer in
Everyday Life Card

I E View this Card

I € Add to Your Action Deck

Once the shock of learning you have cancer wears off, the process of making changes begins. You may
have to rearrange things in your life as you start treatment. You may have to learn new ways of talking to
your loved onese and to your health care team#. And you probably have a lot of questions to ask about

adjusting to all the new issues that cancer hrings. Following these tips can help.

GET IN TOUCH WITH YOUR FEELINGS

Just as cancer affects your physical health, it can bring up a wide range of feelings you're not used to
dealing with. It also can make many feelings seem more intense. They may change daily, hourly, or even

The Coping with Cancer in
Everyday Life Card is also
Included in the Following Action

minute to minute. This is true whether you're currently in treatment, done with treatment, or a friend or

family member. These feelings are all normal.
Learn

o Feeling overwhelmed
* Denial
» Anger
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Figure 12. Sample page from Springboard Beyond Cancer (3).

Manne et al

Create vour own action deck or choose an action deck we've made for vou.

I New Diagnosis

sur gery

Surgery )
Get information about the most common symptoms and challenges from surgery

and learn how to manage them

I View the Surgery Deck

Chemotherapy

Healthy_Eatine

Post-Treatment

I Radiation
Symptoms
Lymphedema
I Coping with Cancer Pain
Swelling
I Social Support
Wellness
Living Well )
Be Active

Get Support

Health Care Tean

Figure 13. Sample page from Springboard Beyond Cancer (4).

Lymphedema

_!'__ DOWNLOAD ACTION CARD ‘: SHARE ACTION CARD

Lymphedema is a build-up of fluid in the fatty tissues just under the skin that causes swelling

The Lymphedema Card
l © Add to Your Action Deck

Additional Cards

Radiation or cancer impacting the lymph system can increase the risk of lymphedema.

Try This
Wear loose clothing. Avoid pressure and squeezing of the affected area

Avoid overuse. Repetitive movements can make your symptoms worse.

Check This Out

Visit the Springboard page on Lymphedema

Learn more about ymphedemas and ways to manage lymphedema.

Survey Procedures

The participants complete electronic surveys via a web-based
data management system (DatStat) at 3 time points: baseline
and 2 months and 6 months after baseline. Table 2 presentsthe
timing of the measures. At the 2- and 6-month time points,
regardless of the intervention progress, the participants are sent
an email with alink to the follow-up survey. To the participants
who do not complete the survey within aweek, 3 weekly email
and phone call reminders will be sent. After 4 weeks, the
participants who do not complete the survey will be considered
noncompletersfor that survey but will be sent alink to the next
follow-up survey. The participants will receive a web-based
gift certificate worth US $50 for completing each survey. Each
survey takes approximately 30 minutes to complete.

https://www.researchprotocol s.org/2023/1/€39996
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Primary Outcome Measures

Oral Cancer Self-management Self-efficacy

This scale was developed for the pilot study [65] and consists
of 22 items assessing participants’ confidence in dealing with
11 areas. management of dry mouth symptoms, dental care,
proper nutrition, swallowing and speaking difficulties, neck and
shoulder muscle flexibility and strength, follow-up care
appointments, communication with providers, detecting lesions
through self-examination, emotional responses, smoking, and
alcohol use. One of the items assess the overall confidence in
managing head and neck survivorship care. Ratingsranged from
1 (not at all confident) to 5 (very confident).
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Preparedness

This 10-item scale assesses whether the information received
about survivorship care was sufficient, helpful, comprehensive,
and covered self-care tasks (1=strongly disagree; 5=strongly
agree) [65,110-112]. Of the 10 items, 2 items assess how
satisfied the cancer survivors are with the quantity of the
information provided and the way in which theinformation was
provided (1=not at all satisfied and 4=very satisfied).

Head and Neck Health—Related QOL

The European Organization for Research and Treatment of
Cancer-Quality of Life Questionnaire-Head and Neck-43
(EORTC-HN-43) is the updated version of the EORTC H&N
35. This measure has strong convergent validity with EORTC
H&N 35 [113-115]. The EORTC-HN-43 is the most widely
used measure of head and neck QOL and has been rigorously
and systematically validated in 18 countries.

Secondary Outcome Measures

Performance of Oral Self-examinations

The participants are asked whether they conducted a
comprehensive examination of the inside of their mouth, the
outside of their mouth (theface), and their neck to look for signs
of oral cancer in the last month. The participants who report
conducting an examination are asked whether they checked 11
different areas (eg, face, neck, inside of cheek, floor, and roof
of mouth) and asked the degree to which they know what to
look for when conducting an examination (1=not at all;
5=completely).

Engagement in Swallowing and Jaw and Neck Strengthening
Exercises

The participants are asked whether they engaged in exercises
to improve swallowing (tongue, jaw, Masako maneuver,
Mendel sohn maneuver, and effortful swallow) in the last month
(yes/no) and whether they engaged in exercises to improve or
maintain muscle strength in the jaw and neck (jaw relaxation,
turtle, and neck flexion and extension) in the last month (yes/no).

Sociodemographic Measures

The participants report sex, age, education level, marital status,
insurance status, race and ethnicity, income, and financial
hardshipsin the last month (“Did you have adequate financial
resources to meet the daily needs or you and your family?”).

Medical and Clinical Measures

At baseline, the time since diagnosis, whether the survivor had
been diagnosed with a second cancer, recurrence status,
treatments received (radiation, chemotherapy, and surgery), and
comorbidities (Charlson index [116]) are reported by the
participants. At all time points, oncology-related service useis
reported by the participants. Tumor location and cancer stage
are extracted from the tumor registry data. Tumors are
characterized as oral, oropharyngeal, or salivary cancers. The
participants also report the receipt of a survivorship care plan,
their HPV tumor status, their current tobacco and acohol use,
and their current insurance status.

https://www.researchprotocol s.org/2023/1/€39996
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Mediator Measures

Action Planning

This 8-item measure assesses the degree to which a detailed
plan has been made for self-care tasks (related to dry mouth,
swallowing, muscle strength, detecting lesions, and long-term
follow-up care) and how to manage interference in these plans
(1=strongly disagree; 5=strongly agree) [94,117].

Patient Activation

This measure consists of 13 items measuring attitudes toward
adopting an activerolein care[118]. These items were adapted
to assess head and neck cancer care. Thefollowing areacouple
of sample items: “When all is said and done, | am the person
who isresponsible for managing my head and neck cancer care”
and“| am confident that | can take actionsthat will help prevent
or minimize some symptoms or problems associated with my
head and neck cancer care’ (1=disagree strongly; 5=agree
strongly).

Information Needs

This 23-item scale, adapted from the Health-Related Topics
section of the Follow-up Care Use Among Survivors[119] and
prior work, assesses [67,119] the desire for more information
about oral cancer topics (1=yes and 0=no).

Support Needs

The Supportive Care Needs Survey [120] is a 34-item scale
assessing physical, psychological, and health care system needs
(1=N/A [not applicable]; 5=high need).

Concerns About Recurrence

Fiveitems assess the worry about the recurrence of oral cancer
(eg, “How much does the possibility that your head and neck
cancer could recur upset you?’) [121]. An additional 27 items
assess the degree to which worries about recurrence interfere
with different life domains (eg, possibility of death, future
treatment, femininity, sexuality, and body image).

Psychological Distress

The Patient Health Questionnaire-9 [122] is a self-report
measure of depression that assesses key diagnostic criteriafor
depression based on the origina PRIME-MD. It is a widely
used measure and has demonstrated strong reliability and
construct validity [123] in nonill populations as well as cancer
populations [123]. Scores from 0 to 4 indicate no or mild
depression, from 5 to 9 indicate mild depression, from 10to 14
indicate moderate depression, from 15 to 19 indicate moderately
severe depression, and from 20 to 27 indicate severe depression.

Treatment Evaluation

In both interventions, the following are assessed: (1) 17 items
assess general features and content (use, helpfulness, learning
something new, interesting, and valuable) and the degree to
which the program improved confidence in managing symptoms
and (2) 5 items assess website features (eg, for ES, survivor
stories, goal setting, and discussion board and for Springboard,
action card decks, symptoms page, stress and mood page, and
wellness page). For ES, an additional 19 items assessthe content
of each module. Open-ended feedback is solicited.
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Semistructured I nterviews With ES Participants and
Providers

A tota of 30 participants from the ES condition participate in
a brief web-based or phone interview. The survivors will be
contacted after they complete the 6-month follow-up. The
guestions ask the participants about the best timing for the
intervention (during or after treatment or another time), delivery
schedule (all at once or one module at atime), best setting to
offer the intervention (eg, dental visits or oncology care), and
whether the participant would be willing to pay for the
intervention.

In year 5 of this project, the team will conduct key informant
interviews with 30 oral cancer providers (eg, oncologists and
physical therapists) who have contact with this population.
Questions will focus on the timing (eg, right after treatment),
duration (weekly vsall at once), and settings (eg, during dental
visits) that they feel would make ES most useful.

Results

Approach to Missing Data

To account for missing values owing to loss to follow-up, we
will adapt the sensitivity analysis method proposed by
Scharfstein [124] to estimate effects over ranges of assumptions
about the relationship between dropout and response. To
evaluate bias, we will examine the predictors of dropout at
follow-up. We will evaluate demographic and medical factors,
baseline alcohol use and smoking, and baseline self-efficacy as
predictors.

We will use an intent-to-treat approach to analyze primary and
secondary outcomes. Our approach to recruitment and retention
minimizes missing data by contacting participants who do not
complete sections of the survey and by incentivizing
participation. Initial analyses will examine the characteristics
of noncompleters. As recommended by Lang and Little [125],
multiple imputations (using 50 imputed samples) will be used
to impute missing values.

The treatment of covariates also warrants attention. Possible
covariates include the demographic variables, objective risk
variables, and medical variables of the survivors. Finally, to
determine which covariates should beincluded in the analyses,
preliminary analysesin which each outcomeis predicted by the
full set of qualifying covariates will be conducted. Only those
covariates that significantly predict at least 1 outcome will be
included inthe analyses. Oncethe set of covariatesisdetermined
in this manner, the same set of covariates will be included in
all analyses.

Aim 1: Approach and Analysis Plan

Approach

The primary aim isto examine the relative impact of ES versus
Springboard Beyond Cancer on our primary outcomes of
self-efficacy in managing self-care, preparedness for managing
survivorship, and health-related QOL at 6 months. We anticipate
that 600 survivors will enroll (300 in each condition), and we
conservatively estimate, based our ES pilot, that 80% (n=480)
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will complete the 1-month follow and 75% (n=450) will
complete the 6-month follow-up. However, all available data
will beincluded in the analyses.

Analysis

Multilevel modeling (MLM) will be used to examine whether
thereare significant differences between the ES and Springboard
Beyond Cancer interventionsover time. Inour primary analysis,
both time and treatment will be treated as categorical. This
approach yields a main effect for treatment, a main effect for
time, and an interaction between time and treatment. Covariates
will include 3 effect-coded variables representing sex, race and
ethnicity, marital status, education, age, tumor location, stage,
timesincediagnosis, whether the cancer recurred over the study
period, whether the participant received a survivorship care
plan, HPV status, and baseline tobacco and alcohol use. The
MLM approach has the advantage that it does not exclude
participants with missing data at some time points, aswould be
the caseif atraditional ANOVA were used. Thus, thisanalysis
used all available data.

Power and Sample Size

Power is calculated for the intent-to-treat effect sizes from the
pilot study, assuming that 2-sided z tests are conducted at the
P<.05 level. With an intent-to-treat analysis and atotal sample
of 600 participants, there is >99% power to detect significant
differences between ES and Springboard Beyond Cancer in our
primary outcomes of self-efficacy and preparedness for
survivorship. There is 90% power to detect significant
differencesin health-related QOL at the 6-month follow-up.

Aim 2: Approach and Analysis Plan

Approach

This aim evaluates the hypothesized mediators of the expected
association between the intervention and outcomes and
hypothesized moderators of the intervention effects. Mediators
include action planning, information needs, support needs,
patient activation, and thefear of recurrence. Moderatorsinclude
race and ethnicity, education, receipt of asurvivorship care plan,
baseline self-efficacy, and preparedness. Figure 2 depicts the
proposed mediational model in which the intervention impacts
the survivors' planning skills; reduces their information and
support needs; and reduces their fear of recurrence, which
ultimately impacts their self-efficacy, preparedness, and
health-related QOL.

Analysis

Analyseswill be conducted using 3 separate mediational models
for the 3 primary outcomes. The indirect effects of ES on
outcomeswill betested using changesin outcomesfrom baseline
to 6 months as dependent variables, changes in the mediators
from baseline to 2 months, and changes in mediators from
baselineto 6 months. The SPSSmacro (IBM Corp) will generate
5000 bootstrapped samples using random sampling with
replacement to generate estimates and Cls around the indirect
effects[126,127]. The mean of the 5000 indirect effect estimates
based on the bootstrapped samples will be examined. Within a
multiple mediator model, the indirect effect of each mediator
is its unique effect on the outcome when controlling for the
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other mediatorsincluded in the model. We propose that ES will
have stronger mediating effects than the Springboard Beyond
Cancer intervention.

Treatment moderators will also be evaluated. Very little is
known about which survivor subgroups benefit the most from
self-management interventions. The available research suggests
that survivorswith fewer resources (eg, lower education) benefit
more[128-132]. Wewill adopt asimilar hypothesisand examine
the role of low resources, people of color, lower education, not
having received a written survivorship care plan, less baseline
self-efficacy, and less baseline preparedness, in ES's effects.
For moderation analyses with continuous or dichotomous (eg,
care plan receipt; White race or people of color) moderators,
we will simplify the analysis by using MLM with aregression
approach in which condition will be effect-coded (ES=1 and
generic=—1) and time will be treated as a quantitative variable
that was coded in months (0, 2, and 6) and then grand-mean
centered. Moderator variableswill be grand-mean centered (eg,
baseline self-efficacy) or effect-coded (eg, care plan receipt).
Moderation analyses will include the same set of covariates
used in the primary analyses described for the primary aims.

Power and Sample Size

On the basis of the simulations and corrected bootstrap method
outlined in Fritz and Mackinnon [130], thereis at | east a power
of 0.85 to detect small effects (Cohen d=0.26) from both the
independent variable to the mediators and the mediators to the
dependent variable.

Aim 3: Approach and Analysis Plan

Approach

This aim focuses on 3 recommended self-care tasks: oral
self-examinations and the level of comprehensiveness of
self-examinations, engagement in swallowing exercises, and
engagement in head and neck mability exercises.

Analysis
We will use the same approach as that outlined in the analysis
of the primary aim.

Power and Sample Size

Assuming an intent-to-treat analysis and atotal sample of 600
participants, we have 99% power to detect significant changes
in oral self-examination and comprehensiveness of oral
self-examination and 85% power to detect improvements in
performance of swallowing exercises. Owing to low power, the
performance of head and neck exercisesis exploratory.

Exploratory Aim: Approach and Analysis Plan

Approach

The broad implementation of a survivorship-focused
intervention involves a community-based implementation. Itis
premature to broadly implement ES before determining its
efficacy. However, asafirst step in this process, wewill conduct
a process evaluation. First, we will use participant treatment
evaluations and use data from ES. Systematic reviews have
found that the average adherence to web-based hedlth
interventions is 50% to 53% [132,133]. ES use was higher in
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the pilot study in that 75% of the participants viewed 3 to 4
modules [65]. Most web-based interventions are designed to be
used at least weekly for several weeks, but many participants
access the interventions only once[132-134]. Wewill examine
the predictors of ES use and evaluate the association of ES use
with the primary outcomes. This analysis assistsin identifying
subgroups for targeting to improve the use of the intervention.
Second, we interview a randomly selected subset of 30 ES
participantsto provide feedback upon the completion of the last
follow-up. Third, we conduct key informant interviewswith 30
oral cancer providers (eg, oncologists and physical therapists)
who have contact with this population to identify potential
settings for implementation.

Analysis

Asfor the participants, we record whether, how frequently, and
for how long the participants logged into ES and how many
modules are completed. In the analyses, we (1) examine whether
these variables are associated with the primary outcomes, (2)
evaluate the association of demographic factors (race and
ethnicity, alcohol use, and tobacco use) with ES use, and (3)
use an evaluation survey and web-based use data from ES.

For the survivor and provider interviews, interview data are
transcribed. The analysis explores feedback on barriers to ES
useinclinica practice and the preferred timing of ES (eg, should
ES be introduced at afollow-up visit, in the waiting room, and
by a navigator or heath coach?). Anaysis of interview
transcriptions follow the “constant comparison” analytic
approach [135], a method of explanation building in which the
findings of an initial case are compared with a provisiona
category and revised as needed with new cases. This processis
continued until an area of interest is fully explicated, reaching
theoretical saturation [135]. Central to this processis*“thematic”
coding. We will develop an initial set of codes. For each code,
we will develop =1 “secondary codes’ that represent more
specific aspects of the phenomenon. The schema organizesand
assimilates data. The transcripts will be coded by at least 2
coders. Discrepancies will be resolved, and the process will be
repeated until an acceptable level of intercoder reliability is
achieved (using chance-corrected statistics such ask for nominal
data) [136]. Coded transcripts will be analyzed using the
ATLASL qualitative software (ATLAS.tI Scientific Software
Development GmbH) [137].

Thisinformation will be used to create awebsite that serves as
astorage house for all the study materials. On thiswebsite, the
team will publish a free manual that details how to access ES
and the methods to enhance ES use and contains information
on hard-to-reach survivors and our publications and
presentations.

Data Safety and M onitoring

A serious adverse event (AE) isdefined in this study in 2 ways.
First, if the participant dies between baseline and follow-up,
thisisan AE. This situation will not be a study-related AE but
will be reported to the Institutional Review Board. Second, if
a participant endorses el evated depression at any of the 3 study
survey time points, thisisan AE. We monitor depression using
the Patient Health Questionnaire-9 at each assessment time
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point. Scoresin the moderate to severe range (defined asascore
over 19) of depression indicate an AE. The procedure for
handling AEsisthat the study’s principal investigator will reach
out to these participants by phone to assess distress, immediate
need for intervention, interest in psychosocial services, insurance
needs, and financial needs to determine the appropriate type of
service. After assessing distress and support resource needs,
our proceduresinclude (1) amailed list of national cancer patient
resources (eg, the Cancer Support Community toll free hotline,
Cancer Care support line, and the ACS support ling); 2) amailed
list of cancer support groups at hospitals located close to the
participant’s home, which will be prepared at the beginning of
the study and updated regularly; and 3) alist of psychosocial
providers within a 30-mile distance of the participant’s home,
whichwill be provided by mail and over the phone. We monitor
the participants who have endured distress at one time point
during the course of the study using the follow-up surveys.

Discussion

Overview

The diagnosis and treatment of oral cavity and oropharyngeal
cancers can adversely impact oral functioning and QOL. The
management of disease- and treatment-related effects can be
complex and involve oncology and rehabilitation experts to
restore and prevent further deterioration of function. Survivors
carry the primary responsibility for managing their follow-up
and self-care. Adherence to this regimen is less than optimal,
and negotiating the return to normal life can be challenging.
Survivors experience decrementsin QOL and desireinformation
and support regarding long-term effects, recommended
follow-up, oral symptoms that prompt contacting a physician,
maintenance of nutrition, improvement of speech and
swallowing, maintenance of oral health, and psychological
concerns. In addition, survivors report low self-efficacy in
managing their self-care regimen. Despite the substantial
self-care needs, compromised QOL, low self-care self-efficacy,
and low participation in self-care, there are only a few
self-management interventions for this population. In our prior
work, we developed and evaluated a self-guided web-based
intervention to assist in self-management, called ES, which
illustrated a promising impact in formative studies [65]. The
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goal of thisstudy isto bolster the ESintervention by enhancing
the existing content and adding 2 new modules focused on
managing psychological concerns and maintaining oral cancer
self-care routines and to assess the impact of the intervention
on self-efficacy, preparedness, and QOL.

This study will provide important information regarding the
impact of this self-management intervention when compared
with aless-intensive intervention as well as information on the
levels of engagement and predictors of engagement in ES.
Further impact of this study liesin the information that will be
gathered on its potential dissemination in the last phase of the
study, which will identify the settings in which it may be
implemented and incorporated into survivorship care.

Limitations and Unanticipated Problems

The limitations of this study are the challenges related to
recruitment into an intervention for cancer survivors, feasibility
concerns associated with recruiting survivors via state cancer
registries, reliance on self-report measures of ora
self-examination and engagement in head and neck
strengthening exercises, and well-described difficulties in
engaging individual sin web-based interventions[138,139]. We
leverage several strategies to enhance engagement, including
lotteries for logging into the first module for those who do not
log in after 2 weeks and incentives that will be provided after
the compl etion of each module. Interms of feasibility, recruiting
the participants via registries, although a way to increase
diversity in a sample, can be challenging. Finaly, although
self-reported oral self-examinations and engagement in exercises
arenot the only self-care behaviors recommended for survivors,
other self-care behaviors such as engagement in mouth care,
changes in food intake to minimize swallowing difficulties,
tobacco cessation, and alcohol use are less prevalent and less
likely to apply to most survivors.

The findings of this study will provide important information
on the efficacy of aweb-based intervention on self-care among
oral cancer survivors as well as initial information about the
potential timing and settings for future scale-up. If efficacious,
future research could evauate potential implementation
strategiesto reach the survivors of oral cavity and oropharyngeal
cancer.
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