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Abstract

Background: Neurofibromatosis (NF) is a rare genetic condition associated with lower but modifiable quality of life (QoL).
Although a virtua live video program (Relaxation Response Resiliency Program for Neurofibromatosis [3RP-NF]; efficacy
randomized controlled trial underway) that we created has been made available, ongoing barriers impede some patients from
engaging in this intervention. A necessary next step is to develop a stand-alone web-based intervention that reduces barriers to
accessing NF-specific psychosocial care.

Objective: First, we aim to develop a web-based platform (Neurofibromatosis-Web [NF-Web]) of our mind-body resiliency
program (3RP-NF) through qualitative interviews with participants from an adult efficacy randomized controlled trial. Second,
we aim to iteratively optimize the feasibility, acceptability, credibility, and satisfaction of the NF-Web platform through open
pilot trials with participant exit interviews and explore quantitative outcomes within this sasmple. Here, we describe the protocol
and study design, intervention, and analysis plan.

Methods: For aim 1, we will invite completers from our efficacy tria to participate in qualitative interviews. We will use data
from these interviews to adapt the content of the live video program for asynchronous delivery and understand how to create a
user-friendly format for an engaging web platform. For aim 2, we will enroll eligible participants recruited for the efficacy tria
who could not enroll because of treatment barriers. Eligible participants will complete QoL, depression, anxiety, pain, treatment
satisfaction, and program credibility measures at baseline and posttest. Inclusion criteria are identical to those for the efficacy
trial, including stress and coping difficulties (self-report), no change in antidepressant medication in the past 3 months, no
psychotherapy in the past 3 months, no major upcoming surgeries in the next 12 months, English speaking, ability to complete
guestionnaires on the web and participate in live video interventions, and consent before participation. The primary outcomes
are feasibility, treatment satisfaction, and credibility. The secondary outcomes include physical, psychological, social, and
environmental QoL ; depression; anxiety; pain intensity; and pain interference. We will enroll at least two group cohorts and
iteratively refine the program based on participant feedback after each cohort completes the open pilot trial.

Results: Thistrial isongoing. We have completed theinterviews (n=23) and analyzed the datato construct the website. Afterward,
we will recruit our cohorts for the trial (approximately n=15/cohort; total=30). Recruitment will end by May 2021, with plansto
analyze the data by October 2021.

Conclusions:  We will develop the first web platform for people with NF with difficulties managing stress and NF symptoms
and report on feasibility and preliminary effectsin improving QoL and psychosocial functioning. NF-Web has potential to extend
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the reach of our 3RP-NF intervention by removing barriers to care, including lack of trained providers, scheduling difficulties,

and appearance concerns.
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Introduction

Background

Patients with neurofibromatosis (NF; NF1, NF2, or
schwannomatosis) have lower but modifiable quality of life
(QoL) [1], higher depression [2], anxiety [2], pain [1], stress,
and social isolation [3] compared with the general population
[4]. Given that NF isincurable, and current medical treatments
have limited ability to eliminate symptoms, addressing
modifiable psychosocial factors through tailored psychosocial
interventions is essential to improve QoL in this population.
Degspite this need, patients with NF do not have access to
tailored, in-person evidence-based psychological care because
of barriers such as distance, cost, time or scheduling, and lack
of trained providers. Our team at Massachusetts General
Hospital used mixed methods approaches to adapt an
evidence-based mind-body program for the specific needs of
adults with NF (Relaxation Response Resiliency Program for
Neurofibromatosis[3RP-NF]; NF1, NF2, or schwannomatosis)
[3], adolescents with NF (Resilient Youth with NF) [5], and
adultswith NF2 who are deaf (Relaxation Response Resiliency
Program for NF2) [6] for virtual delivery to bypassthesebarriers
to care. Inthree single-blinded pil ot randomized controlled trials
(RCTs) [3,5,6], we have shown that these programs are feasible,
acceptable, and superior to an attention placebo health education
counterpart in improving QoL, pain, and psychosocial
functioning. With funding from the United States Department
of Defense (DaoD), we are currently conducting fully powered
efficacy trials of the 3RP-NF intervention in adults (aged 18
years or older) and adolescents (aged 12-17 years).

Although virtual delivery increased the reach of our intervention
and allowed the recruitment of geographically diverse
individuals, ongoing barriers impede all people with NF from
enrolling. Our ongoing DoD-funded RCT receivesinterest from
patients across the globe; yet, time-zone differences (eg, a
difference of 10.5 hours between EST and Indian Standard
Time); occupational or family obligations; limited and
convenient scheduling (eg, 10 PM loca time, weekend
scheduling); 8-week, 90-minute weekly scheduling; and severe
actual or perceived appearance concerns (eg, cutaneous and
plexiform neurofibromas with facial tumors, pasy, café au lait
spots, freckling) cause people to decline participation
(approximately 30% who are contacted) [7]. Asthereisalack
of trained providersto administer evidence-based psychosocial
care, aweb-based platform (ie, a program hosted on a website
server and created using HTML) in addition to the live
videoconferencing program alows for asynchronous delivery
of the intervention and could bypass these barriers to
participation.

https://www.researchprotocol s.org/2021/6/€27526

Objective

The purpose of this study is to develop the first web-based
platform of amind-body program for adultswith NF with stress
and difficulties in managing NF symptoms. Our first aim (aim
1) is to adapt the adult mind-body program, 3RP-NF, for
web-based delivery using qualitative data from semistructured
interviews with participants who completed the efficacy trial.
To achieve this aim, we will collect information about the
participants experiences, perceptions of aweb-based platform,
and willingness to participate. We will use this information to
develop a web-based platform—Neurofibromatosis Web
(NF-Web)—that will be designed to be compatible with
desktops, laptops, and maobile devices (eg, smartphones and
tablets). We expect that participants from the efficacy tria will
bewilling to participatein semistructured interviews and provide
meaningful feedback to inform the adaptation of the 3RP-NF
intervention for web-based delivery. Our second aim (aim 2) is
to optimize NF-Web through at least two subsequent open pilot
studies with exit interviews. For each open pilot, we aim to
optimize thefeasibility and acceptability of NF-Web and explore
the quantitative outcomes. We hypothesize that thefinal iteration
of NF-Web will meet the apriori set feasibility and acceptability
benchmarks [8-10]. We aso hypothesize that participation in
NF-Web will be associated with improvement in quantitative
outcomes from baseline to posttest.

Related to the aims and scope of this pilot study, we will not
betesting the use of different technol ogiesfor NF-Web delivery
(eg, mobile and tablet vs desktop or laptop modalities); nor are
we directly interested in the acceptability of such technologies
(eg, the advantages of the website over the live video program).
Rather, we are interested in studying the psychosocial program
itself as aweb-based tool to deliver the mind—body program to
participantswho typically have ahigher burden when accessing
psychosocial care. The creation of NF-Web essentially involves
taking an efficacious program, which is delivered either in
person or through live video by atrained clinical psychologist,
and making it more accessible by delivering it through a
web-based platform. Here, we describe our methodology for
both the study aims.

Methods

Study Design

For aim 1, wewill conduct individual qualitative semistructured
interviews to adapt the 3RP-NF intervention for web-based
delivery. For aim 2, we will conduct at least two subsequent
open pilot studies of NF-Web to optimize feasibility and
acceptability and explore changes in the quantitative outcomes
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(Figures 1 and 2). We will modify NF-Web after each open

Figure 1. Qualitative study design.
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Figure 2. Open pilot study design. NF-Web: Neurofibromatosis-Web.
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Setting

Studiesrelated to both aims 1 and 2 will be conducted at alarge
northeastern academic medical center in the United States. Our
use of virtual recruitment and web-based intervention delivery
allows participants from the United States as well asthe rest of
the world to engage in the study at their convenience (eg,
location, time of day, pace). Wewill recruit participants through
our research tracking log that contains both efficacy trial
completers (assessments complete at 1 year time point; aim 1)

https://www.researchprotocol s.org/2021/6/e27526
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and participants who expressed interest in the 3RP-NF live
video program but could not participate because of treatment
barriers (aim 2).

Inclusion and Exclusion Criteria

Theinclusion and exclusion criteriafor this study are identical
to those listed in the 3RP-NF trial [11] and are outlined in
Textbox 1. The participants completed the study screening over
live videoconferencing with the study staff. We assessed stress
using the 4-item Perceived Stress Scale [12] (score=6) [13].
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Textbox 1. Study inclusion and exclusion criteria.
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Inclusion Criteria

. Diagnosis of neurofibromatosis (NF; NF1, NF2, or schwannomatosis)

o Adultsaged 18 years or older

«  Full understanding of the informed consent process, study procedures, and assessmentsin English

«  =Sixth gradereading level (self-report)
« Difficulties coping with NF symptoms (self-report)
«  Score=6 on the 4-item Perceived Stress Scale

Exclusion Criteria

«  Major medical comorbidity, not NF-related, expected to worsen in the next 12 months

«  Changein antidepressant medication (within past 3 months)

«  Recent participation in cognitive behavioral therapy or relaxation therapy (within past 3 months)

. Hasdiagnosis of significant mental health conditions requiring immediate treatment (eg, untreated bipolar disorder, psychotic disorder, active
substance dependence) by self-report and observation during prescreening

«  Unable or unwilling to complete assessments electronically through REDCap (Research Electronic Data Capture; Vanderbilt University)

o Unable or unwilling to participate in web-based, self-guided sessions

Recruitment

For aim 1, wewill first email participantswho were randomized
to the 3RP-NF intervention and completed the last assessment
point of our efficacy trial and invite them to participatein alive
video qualitative interview with atrained clinical psychologist
with expertisein NF (50 min). We will use purposive sampling
to achieve population-consi stent representation of the three NF
types (NF1, n=10; NF2, n=6; and schwannomatosis, n=4). We
will recruit more participants if we do not achieve theme
saturation. If participants meet enrollment criteria and are
interested in participating, they will receive the consent form
to review and return through secure email. After obtaining
consent, we will schedule the participants for an interview.

For aim 2, wewill recruit participants (n=30; approximately 15
per cohort) for the open pilot phase of NF-Web. These will be
participants who previously expressed interest in participating
inthelive video program but ended up not participating because
of treatment barriers. The study staff will describethetrial, and
all participants will be screened by the study staff over the
phone. The screening procedures are the same asthose outlined
in the 3RP-NF efficacy trial protocol [11].

Vidyo Softwarefor Interviews

Wewill conduct the semistructured interviews using the secure,
Health Insurance Portability and Accountability Act—approved,
live videoconferencing software, Vidyo (Vidyo, Inc). After
obtaining consent, we will email the participantstheinstructions
to download, install, and access Vidyo on their personal
webcam-equipped, internet-connected devices (eg, laptop and
desktop computers, tablets). We expect many participants to
have had the software installed for their previous efficacy trial
participation. We will make telephone appointments available
for those needing assistance with installing the software.

https://www.researchprotocol s.org/2021/6/€27526

Screening and Enrollment

The clinical research coordinator (CRC) will obtain informed
consent and ask the participants to return the signed consent
form electronically through secure email. Participants are
considered enrolled in the study when signed consent is
received. The CRC will schedule a time with each enrolled
participant for their individual semistructured video interview.
Wewill provide an additional overview of the study procedures
at the beginning of each interview. The study interviewer will
ensure that the partici pants understand the study proceduresand
that we will audio record the interview. The participants will
be interviewed on (1) experiences of living with NF; (2)
experience during the live video program (ie, efficacy trial); (3)
attitudes and perceptions of NF-Web, including participation
barriersand facilitators; (4) perceptions about modifying session
content and skills; and (5) considerationsfor decreasing barriers
to participation. We will save audio on a secure and
password-protected computer.

For aim 2, we will recruit participantswho could not participate
in the efficacy trial using the tracking log for our efficacy RCT.
We will email or call the potential participants. We will screen
participants over the phone to ensure that the eligibility criteria
are met. The research staff will cover important components of
the study protocol, and wewill ask eligible participantsto return
the informed consent document to the CRC electronicaly
through secure email.

Treatment Conditions

3RP-NF Program

We anticipate that the core content of the 3RP-NF intervention
[11] will remain the same, with modificationsfocused primarily
on content delivery and participant engagement. Briefly, the
3RP-NF intervention combines mind-body skills, including
relaxation response elicitation with cognitive behavioral
approaches and perspectives from positive psychology, into a
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virtual, multimodal intervention to increase coping strategies
for those dealing with NF symptoms and associated stress. Core
elements of the original 3RP-NF intervention include (1)
relaxation response practice (eg, breath awareness, body scan,
meditation, and mindfulness), (2) cognitive behavioral coping

Lester et al

skills (eg, enhancing awareness of the connection among
emotions, thoughts, and behavior), (3) positive psychology skills
(eg, appreciation, empathy, and humor), and (4) hedthy
behaviors (eg, diet, exercise, and slegp). The session titlesfrom
the adult efficacy tria are presented in Textbox 2 [11].

Textbox 2. Session outline of Relaxation Resiliency Response Program for Neurofibromatosis and the web-based platform: session week and respective

session title.

Week 1

«  Symptom management, stress management, and resiliency training

Week 2

«  Therelaxation response

Week 3

«  Stressand symptom awareness for patients with neurofibromatosis

Week 4

«  Mending mind and body of patients with neurofibromatosis

Week 5
«  Creating an adaptive perspective

Week 6
«  Promoting positivity

Week 7
«  Healing states of mind

Week 8
«  Humor, empathy, and staying resilient

NF-Web Platform and Procedures

NF-Web is awebsite version of the 3RP-NF program [11]. We
anticipate that NF-Web will have 8 sessions (Textbox 2) with
content presented in multiple modalities (eg, written, audio,
video, interactive components) and administered entirely on the
web without alive clinician.

After participants provide consent and complete baseline
assessments, we will send them an email with detailed
information on how to begin the web-based intervention (ie,
NF-Web Account Setup email). NF-Web will require a secure
log-in to access content with a username assigned by the study
staff (eg, MGHNFWO01) and a unique password. The CRC will
keep a log of al usernames and passwords on a
password-protected computer. We will give participantswebsite
instructions through email and review the terms and conditions
of use provided on the website, which will include limits to
confidentiality (risks similar to usual internet use; disclosure at
their discretion) and waysto protect their information. The study
staff will be available to answer all participant questions and
concerns during the initial account creation and setup for the
program.

After enrollment, participants will log in to NF-Web and
progress through the web-based program at their own pace for

https://www.researchprotocol s.org/2021/6/€27526

8 weeks (streaming video content embedded from YouTube;
no software download required). Each week, participants will
view session content consisting of mind—body video modules,
audio recordings, written text, quizzes, and homework
assignments (submitted through email or the web platform)
from the 3RP-NF program. The participants will have access
to completed session content from previousweeks asthey await
the following week’s session after completing the weekly
assignments (viewing videos, completing in-session exercises
and quizzes). In addition, participants will be informed of the
optiona discussion board where they can directly post content
(deidentified for the trial owing to institutiona review board
requirements; data used to potentially assess user experience
and engagement ethnographically). The participants will also
havetheoption (ie, opt in or out) at the beginning of the program
to receive daily or weekly sessions and skill practice reminders
through email and text messages. Sessions will be unlocked by
the study staff and administered weekly to the participants to
pace their learning and practice (ie, new content available each
week). We will have 2 cohorts of participants for each round
(2 rounds of approximately 15 each, n=30) to attempt simulation
of the NF-Web platform components (eg, discussion board use
and monitoring, administrative tasks). The treatment fidelity
for NF-Web mirrors that of the efficacy trial [11], with the
addition that all materials for NF-Web will be prerecorded. At
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any point during the study, the participants will be able to ask
nonurgent questions by sending an email to the study staff
through a secure website form on NF-Web. This approach to
the website may be modified or adapted before being finalized
based on participant feedback gathered in the aim 1 exercise.

Considerationsfor Participant Safety During a
Virtually Delivered Program

Participant safety is evaluated at multiple study points.
Participants complete the Patient Health Questionnaire (9-item
version) [ 14] to measure depressive symptomatol ogy at baseline
and posttest, which includes aquestion related to suicidality. If
a participant reports thoughts of self-harm or suicidality, the
CRC and principal investigator (Pl) are notified, and the Pl will
contact the participant within 24 hours to conduct a risk
assessment. Safety isalways prioritized over study participation.
If it is determined that participants need a higher level of care,
they will be provided with information about resourcesfor care,
as appropriate. Participants who do not require higher levels of

Lester et al

care may continue in the study and are monitored throughout
the posttest. The same risk-related assessments are conducted
once more at the posttest, and the same response procedure is
followed.

Assessments

For aim 1, we will conduct participant interviews through a
secure video platform, Vidyo, and audio record and code
qualitative content. Participant demographic data will be
available from previous participation in the efficacy trial. The
interview data will be used to develop and refine the NF-Web
platform.

For aim 2, participantswill complete web-based surveysthrough
REDCap (Research Electronic Data Capture) [15], including
reliable and valid measures. All measurements are presented in
Table 1 and directly mirror the efficacy trial, with the exception
of weekly or biweekly assessments throughout the NF-Web
program.

Table 1. Neurofibromatosis-Web program measures and assessment time points.

Construct Measure or description Outcome Time point

Demographic Demographics include age, gender, race, education, yearly income, and marital Descriptive Baseline
status.

Quality of life The WHOQOL-BREF?[16] assesses subjective quality of lifein 4 domains: Primary Baseline, posttest
physical, psychological, social, and environmental .

Depression The Patient Health Questionnaire for Depression-9 [14] assesses depressive Secondary Basdline, posttest
symptoms and severity consistent with DSM-5 criteria of major depression.

Anxiety The Generaized Anxiety Disorder Scale-7 [17] assesses anxiety symptomsand  Secondary Basdline, posttest
severity consistent with DSM-5 criteria of generalized anxiety.

Pain intensity The 11-point Numeric Rating Scale [18] assesses intensity of pain experience. Secondary Basdline, posttest

Pain interference The Brief Pain Inventory [19] pain interference subscale assessesintrusion of pain  Secondary Baseline, posttest
experience on daily functioning.

Quality of life (abbreviat- The WHOQOL-BREF [16] (abbreviated items) assesses subjective general quality Exploratory Weekly

ed) of life and quality of life satisfaction with two items.

Depression (brief) The Patient Health Questionnaire-2 [20] assessesfrequency of depressed moodand Exploratory Biweekly
anhedonia

Anxiety (brief) The Generalized Anxiety Disorder-2 [21] assessesfrequency and severity of gener-  Exploratory Weekly
aized anxiety symptoms.

State affect The Positive and Negative Affect Scale-Short Form [22] assesses state positive  Exploratory Weekly
and negative affect.

Website user experience  User Experience Questionnaire [23] assesses patient overall experience using the  Exploratory Weekly
website.

Treatment satisfaction The Client Satisfaction Questionnaire [24] assesses patient satisfaction withthe ~ Primary Posttest
web-based program.

Treatment credibility The Credibility Questionnaire[25] assesses how believable, convincing, and logical  Primary Posttest

patients perceive the web-based program to be.

AWHOQOL -BREF: World Health Organization Quality of Life |nstrument, Short Form.
bpav-s: Diagnostic and Statistical Manual of Mental Disorders-5.

We will send the participants a secure link through REDCap
[15] to complete baseline assessments within a week of
beginning the intervention. If a consented participant does not
complete the questionnaires after aweek of being sent the link,
we will contact the participant and assist them in completing

https://www.researchprotocol s.org/2021/6/€27526

the questionnaires over the phone. The participantswill also be
sent weekly surveys throughout the program with less strict
enforcement of assessment adherence owing to the aim of
feasibility testing and because these time points do not affect
primary or secondary outcomes. The participantswill beemailed
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areminder within 24 hours of the final session to complete the
posttest assessments, and the CRC will call within three days
if they have not completed the assessments. If aparticipant does
not complete the posttest measures, the Pl will continue contact
attempts through phone and/or email as needed within two
weeks of completing the last session. Any participants who are
unreachable by the second full week (ie, 14 days) after posttest
administration will be deemed lost to follow-up. We will
conduct exit interviews|asting approximately 15 minutes at the
participants convenience to gather feedback on ther
participation, including suggestionsfor program improvements,
barriersand facilitators of program engagement, and the internet
device they used to access the program (eg, mobile and tablet
vs desktop).

Data Analysis

For aim 1, we will transcribe and analyze qualitative datafrom
participants using NVivo 10 qualitative data analysis software
(QSR International) [26]. Each interview will be transcribed
and coded after the collection. We will use a thematic content
analysis informed by framework [27] and inductive-deductive
hybrid [28] methods. Themes will be extracted to inform the
adaptations of NF-Web.

For aim 2, we will test feasibility according to the proportion
of participantswho agreeto participate from those who express
interest. Acceptability will be calculated as the number of
participants who complete the web program and provide a
posttest from those who start the program. We will assess the
credibility of the web program using the Credibility
Questionnaire (means, SDs, and IQRs) [25]. We will measure
sati sfaction with the web program using the Client Satisfaction
Questionnaire (means, SDs, and IQRs) [24]. We will measure
user experience with the User Experience Questionnaire (means,
SDs, and IQRs) [23] and qualitative exit interview data. Upon
completion, we will explore within-group improvements in
NF-Web from basdlineto posttest. Our hypotheses arethat there
will be positive within-group improvements in the secondary
outcomes of NF-Web.

For our quantitative analyses, we plan to use linear contraststo
compare changes in secondary (QoL, emotional distress, pain)
variables from baseline to posttest within the NF-Web
intervention. For QoL outcomes that have established minimal
clinically important differences [29], we will consider
improvements from baseline to posttest to be clinically
meaningful if the mean improvement is above 6.25.

We expect to use SPSS 25 software (IBM Corporation) for the
statistical analyses, with an analytic strategy that mirrors the
efficacy trial [11]. As our study is a small open pilot trial, we
will not be adequately powered to detect within-group or
between-groups differences for quantitative outcomes. We will
al so not be able to examine demographic variables beyond their
descriptive aspects. Even so, baselineto posttest will be explored
for each outcome in NF-Web, with descriptive statistics and
signals of improvement being reported as relevant. If the
NF-Web program confirms the primary outcomes (feasibility
or acceptability) and trends positively for the secondary
outcomes, wewill consider thisto be preliminary evidencethat
NF-Web is a useful psychosocia web-based program.

https://www.researchprotocol s.org/2021/6/€27526
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Data M anagement

We will store the collected data in a secure location on
computerswith password protection to maximize confidentiality
and security. We will assign each subject a unique, anonymous
identifier that is associated with al collected data, including
guestionnaires and subject-completed logs. Any paper datafiles
will be stored in asecure, locked location that isonly accessible
to the study team, and these files only include coded subject
identification. In addition, all electronic questionnaire data are
stored on REDCap [15], a web-based, Health Insurance
Portability and Accountability Act—compliant data system
available through our academic medical center.

Results

The NF-Web open pilot clinical trial is ongoing. As of April
2020, we completed the qualitative interviews (n=23) and
analyzed the data to construct the first version of the website
for our open pilot study. We successfully recruited both cohorts
of patientsto participate in the trial with the goa of recruiting
30individualsintotal being met (n=24 completed posttest after
completing the program). We ended the open pilot trial in May
2021. We aim to compl ete data analyses by October 2021 and
then prepare NF-Web for dissemination in accordance with the
results of the fully powered efficacy trial for adults with NF.

Discussion

Comparison With Prior Work

Patients diagnosed with NF have a lower but modifiable QoL.
Virtual mind—body interventions developed to improve stress
management and QoL in people with NF are feasible,
acceptable, and beneficial [3,5,6]. However, most patientswith
NF dtll struggle to access specialized, evidence-based
psychological treatment, even with virtual adaptations. This
paper describes the study design and specific strategies used to
conduct qualitative interviews with adult patients diagnosed
with NF from our ongoing efficacy trial to inform the
development of anovel web-based platform to teach resiliency
skills and stress management to improve QoL in people with
NF. We provide details on the protocol and the potential benefits
and challenges of delivering psychosocial care using a
web-based platform. We a so discuss the methods of monitoring
and addressing participant progress and safety throughout the
program.

This protocol presents a novel method for delivering care to
patients with rare diseases across the globe and provides
invaluable information for future trials using asynchronous
platformsto deliver psychological care. The web-based program
retains the evidence-based mind-body skills associated with
improved QoL and psychosocia functioning [11], while
providing a cost-effective and scalable delivery modality that
could be implemented effortlessly with few human resources.
In addition, all program materials could be seamlessly delivered
through the website with cumbersome aspects of the live
program (eg, homework submission, materials, and resources)
foundin 1 place. Inthefuture, this program could also be easily
trandated and culturaly adapted for delivery to
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non—English-speaking patients with NF worldwide. Video
content can also be designed to have download capability so
that individuals with low broadband connections can store the
videos locally on their devices and watch without interruption.
Such web-based programs have been developed for other
medical populations with a psychosocia profile similar to that
of NF (eg, chronic pain, diabetes) [26,27] and have been shown
to be feasible, accepted by patients, and in some cases as
effective as virtual or in-person interventions [30]. NF-Web
represents a potential first-line treatment for patients with
NF-specific psychosocial difficulties.

Similar to the DoD trial, we aim to implement and disseminate
NF-Web in conjunction with the live video program throughout
NF centers across the world, as well as through the Children’s
Tumor Foundation (CTF) and local foundations. This program
addresses the need for programs that require greater human
resourcesto be addressed by streamlining psychosocial treatment
for adultswith NF. The web-based trestment model can be used
to inform other populations within the NF community
(adolescents, families), as well as other medica illness
populations.

Strengths and Limitations

Even with adaptation, there are limitations to consider in the
proposed study. First, diverse recruitment poses a barrier to the
generalizability of the findings. Previous trials, including our
adult efficacy tria, have enrolled mostly middle-class,
higher-educated White female patients. We hope that with
stronger relationships and involvement from foundationswithin
the NF community, we can maximize opportunities to recruit
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diverse patients. Although ageographically diverse sample may
have its own limitations (eg, differences between geographic
regions and major language differences), it also serves as a
strength of the program by promoting more flexibility (eg,
participants are not bound to a schedule and can participate in
their own time) not seen in the live video program. Our use of
ageographically diverse sampleisconsistent with our other NF
trials. Second, the live video program is only available in
English. Recorded video offers opportunities to provide
multilingual subtitles, which can aid program delivery; however,
verbal and written materials are currently offered in English
only, which limitsthe individual swho may participate. Finally,
although the rationale is to develop a program that can be
inclusive of people with barriers to live virtual psychosocial
treatment (eg, scheduling, appearance concerns), there are other
barriers for participants that NF-Web will not address yet,
including participants without technology resources or those
with limited financial means.

Conclusions

Our protocol describes the plans to develop the first-ever
stand-alone web-based program to address the psychosocial
needs of adults with NF1, NF2, and schwannomatosis.
Improvement in outcomes and results related to feasibility,
attrition, credibility, and satisfaction will inform implementation
of the web-based platform in future clinical trials and other NF
populations (eg, adolescents with NF1 and NF2, parents of
children with NF1 and NF2, adults with NF2 who are deaf).
The results also have the potential to inform adaptations of
web-based  programs  for  other medical and
non—English-speaking popul ations.
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