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Abstract

Background: For adolescents and young adults, a cancer diagnoses can magnify feelings of social isolation at an inherently
vulnerable developmental stage. Prior studies have highlighted the importance of peer groups during cancer treatment. Support
groups help foster connection and resilience, but patients find in-person participation difficult due to a variety of factors.
Additionally, physical changes brought on by cancer makes these patients hesitant to meet in person. The COVID-19 pandemic
magnified these difficulties. Virtual reality (VR) alows for the creation of a therapist-curated, computer-generated socia space
that potentially enables support groups for this population.

Objective: This protocol describes a pilot study examining the efficacy, feasibility, and acceptability of a social VR support
group intervention for adolescent and young adult patients with cancer.

Methods: We approached 20 participants aged 17-20 years, and 16 agreed to participate. Moreover, 1 participant dropped out
due to hospitalization. Participants attended virtual, professionally facilitated support groups using Meta Quest VR headsets. The
groups consisted of 4 participants and 1 facilitator, amounting to a total of 22 individual sessions. Each session lasted 45-60
minutes and took place weekly for 4-6 weeks. The primary aim of this study was to collect quantitative and qualitative data on
the feasibility and acceptability of the intervention. Feasibility was measured through session participation rates and overall
retention rates. The acceptability of the intervention was explored through brief in-person interviews with participants at the end
of thefinal intervention session. The secondary aim of this study wasto collect dataon the preliminary efficacy of theintervention
in decreasing symptoms of participant depression and anxiety and increasing positive affect and resiliency.

Results: Intotal, 15 patients aged 17-20 years participated in 22 sessions between November 5, 2019, and July 8, 2021. The
median age was 19 (IQR 17-20) years. Overall, 10 (62%) participants identified as male, 5 (31%) as female, and 1 (6%) as
transgender female. Furthermore, 5 (31%) participants identified as Hispanic, 1 (6%) identified as non-Hispanic Asian, 3 (19%)
identified as non-Hispanic Black, 6 (38%) identified as non-Hispanic White, and 1 (6%) identified as other race or ethnicity.
Hematol ogic malignancies or bone marrow failure was the most common diagnosis (8/16, 50%). The mean attendance rate was
72.8% (SD 25.7%) and retention was 86.7% (SD 0.35%). Moreover, 45% (10/22) of sessions had to be postponed by a week or
more due to unexpected participant scheduling issues.
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Conclusions: Theuse of VR to deliver psychosocial support for adolescents and young adults with cancer may reduce common
barriers associated with attending in-person peer support groups while improving quality-of-life measures. The data from this
study will inform future studiesfocused on conducting V R support groupsin other rare disease popul ations, including older adults

with cancer.
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Introduction

Background

Approximately 90,000 adolescents and young adults were
diagnosed with cancer in 2020, with around 9000 having lost
their lives[1]. Inthe group of patients aged 15-39 years, acancer
diagnosis brings unique medical and psychosocial needs.
Complications of treatment are both medical and psychosocial
and include infection, fatigue, hair loss, mouth sores, anxiety,
infertility, depression, boredom, and isolation. Feelings of social
isolation, depression, and anxiety are magnified in this group
as their life experiences violently diverge from those of their
peers. Support from caregivers and interactions with adolescents
and young adults going through a similar experience improves
the quality of life for this population [2].

One of the most requested and effective psychosocial
interventions for this population are peer support groups,
whether in person or via videoconference [3,4]. These groups
give adolescents and young adults with cancer the opportunity
to shed the defining attribute of their cancer diagnoses and
engage with peers who have had similar experiences while
finding true empathy among peers. Despite the clear benefits
of these groups and patients’ desire to participate in them,
personal communications with various adolescents and young
adult cancer centers and personal experience in attempting to
organize these groups have proven the difficulty of assuring
in-person attendance. Thereason for thisismultifold, including
active immunosuppression; prolonged hospitalizations;
geographic constraints; and patients' other responsibilities to
their schools, families, and jobs. In addition, the inherent
physical changes brought on by an adolescents and young adult
cancer diagnoses make these patients less willing to meet in
person or show themselves on a screen.

Potential Technologic Approachesto Solvethe Problem
of Poor Adherence

Although support groups have traditionally been conducted
through real time face-to-face gatherings, a lack of access due
to distance, time, and transportation has long been cited as one
of the most prominent barriers to support group participation
and adherence [5]. For individuals with long-term health
conditions, such as cancer, these barriers are further amplified
[6]. The past decade has seen the steady development of virtual
support groupsthat use the communication technology of virtual
worlds to overcome the logistical barriers presented by
face-to-face meetings[7,8]. In addition to minimizing | ogistical
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barriers, virtual support groups offer further affordances
including anonymity, which may facilitate disclosure, autonomy;,
and help-seeking [9], whereby users can control how much they
share and with whom. In the case of persistent online worlds
including social media, the asynchrony of participation allows
individuals to access the service whenever they choose [10].
Although the COVID-19 pandemic propelled mainstream
acceptance of videoconferencing software such as Zoom (Zoom
Video Communications) as a convenient tool for remote social
connection, the use of live videoconferencing for support groups
is not well defined in the literature, although initial reports of
its use during the pandemic show it has promise as a solution
to thelogistical barriersto attendance [11].

Social virtual redlity (VR) is an emerging technology in which
multiple users can interact with one another in a shared,
immersive 3D virtual environment [12]. Compared to other
formsof virtual interaction that mainly support screen-mediated
communication (including videoconferencing, social media,
and persistent online social worlds), social VR is characterized
by full-body tracked avatars. These avatars enable rea-time
embodied interaction that is smilar to faceto-face
communication in that it includes verbal and nonverbal
interactions such as voice, gestures, proxemics, gaze, and facial
expression [13]. The opportunity for embodied and immersive
experiences mediated through VR technology has the potential
to replicate people’s everyday activities and is likely to play a
role in forming and maintaining interpersonal relationships.
Given that VR can be used from the convenience of one’s own
home, or even their hospital bed, support groups offered through
social VR settings overcome logistical barriers of physical
distance and immunosuppression while still maintaining much
of the nuance of nonverbal communication and physicality that
are seen as hallmarks of in-person support.

PreviousVR Studiesin Adolescentsand Young Adults,
Cancer, and Telemedicine

Multiple studies have demonstrated the benefits and viability
of using VR as an intervention in the pediatric and adolescent
and young adult health care setting. In a group of pediatric
patientswith cancer aged 10-17 years undergoing chemotherapy,
it was found that patients self-reported symptom distress
immediately after chemotherapy was significantly lower when
they used VR with 1 of 3 distractive experiences (CD
ROM-based scenarios: Magic Carpet, Sherlock Holmes Mystery,
and Seventh Guest viewed via a head-mounted display) as
compared to a session during which they did not use VR [14].
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Another adolescent cancer group showed equally promising
effects on pain and discomfort using a VR experience during
lumbar puncture in the form of a distracting video viewed via
a head-mounted display [15]. In a group of pediatric patients
using distractive VR while undergoing chronic wound care,
pain and anxiety as measured by patients, caregivers, and nurses
was significantly lower during and after dressing changes in
the VR group versus the group receiving standard distractions;
additionally, the time to complete each dressing change was
significantly lessin the VR group. The distractive VR camein
the form of the Ice Age 2: The Meltdown game. In the game,
players control “Sid the Sloth,” who slides down a snowy path
while trying to collect acorns and avoid obstacles [16].

Prior studies in adolescents and young adults have illustrated
the utility of group-based interventions in this particular age
demographic. For example, in a group of 15 adolescents and
young adults with type 1 diabetes, hemoglobin A, improved
after participation in peer support groups with a psychologist
[17]. More significantly, in the Adolescents and Young Adult
Health Outcomes and Patient Experiences study [18],
adolescents and young adults with cancer who did not receive,
but reported needing support groups, were about 4 and 13 times
aslikely to report needsfor talking about their cancer experience
with family and friends and meeting peer survivors, respectively.

Given the proven viability, benefits, and safety of VR in the
health care setting, as well as the importance of support groups
in the adolescent and young adult population, the combination
of these 2 interventions may provide increased psychosocial
support for adolescents and young adults with a recent cancer
diagnosis.

Commercially Available Social VR Platforms

Over the past 5 years, social VR apps such as VR Chat,
AltspaceVR, Horizon Worlds, and Rec Room have emerged as
a few exemplars of social VR platforms where people mest,
interact, and socialize in new and more immersive ways using
a head-mounted display and hand-tracking hardware. Many
social VR platforms can be characterized by customizable
avatars and persistent virtual worlds, with some platforms
emphasizing opportunitiesfor world customization while others
favor social gaming or large-scale events such as concerts. Most
platforms provide users with an opportunity to create private
rooms or environments that only designated “friends’ can
access, as well as public worlds or spaces where anyone can
interact. These platforms continue to attract more users and
improve both in interaction quality, features, and ease of use,
with many futurists predicting that VR social interaction will
become the next maor technological evolution for
computer-mediated human communication. Indeed, the social
VR market is expected to grow at a 14.1% compound annual
growth rate between 2021 and 2027 [19].

While many commercially available social VR apps do exist,
this project required a specific platform that was (1) Health
Insurance Portability and Accountability Act (HIPAA)
compliant, (2) easy to use, (3) contained minimal distractions
within the experience, (4) used high-quality spatial audio, and
(5) fecilitated the expression of subtle body language through
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player avatars. For this study, we used the Foretell Realities
platform, as described within the Methods section of this paper.

Study Aims

The primary aim of this study is to evaluate the feasibility and
acceptability of a VR intervention to facilitate support groups
for adolescents and young adults with cancer. Intervention
feasibility is examined through the number of sessions
completed by participants and participant retentionsrates at the
end of this study. The acceptability of the intervention will be
examined through participant interviews conducted at the end
of thelast VR session and solicited feedback at the end of each
individual session.

We hypothesize that our intervention will be feasible as
measured by overall participation rates of >50% and retention
rates of >50%. These numbers were chosen in the context of
historical data showing adolescent and young adult patient
participation in clinical trials to fall at less than 20% [20,21]
and only 41% of Americans with mental health disorders
initiating treatment services, with just 33% engaging in enough
services for them to be deemed adequate [22]. Our secondary
aim is to collect data on the preliminary impact of the
intervention on participants’ depression, anxiety, positive affect,
and resilience skills. We hypothesi ze that participantswill report
a significant decrease in symptoms of depression and anxiety
and an increase in positive affect and resiliency skills as
measured by standardized patient report instruments
from baseline to immediately after intervention. The results of
this aim are beyond the scope of this paper and are currently
being reviewed for submission of a subsequent mixed methods
analysis.

Methods

Ethical Considerations

Formal evaluation and adoption of novel human interventions
at major institutes include the need for proper and thoughtful
assessment by first, a Protocol Review Committee (PRC) to
ensure appropriate scientific rigor and then, an institutional
review board (IRB) to ensure participant safety. The formal
goa of the PRC is to ensure “assessment of the scientific
rationale and merit of a proposed study in addition to protocol
design, safety parameters, and biostatistical anaysisto determine
that high quality and appropriate designs have been
incorporated” [23]. In the case of this study, the PRC of review
was that of Yale Cancer Center, which consists of voting
members from various scientific and epidemiol ogic disciplines.
All procedures were approved first by the PRC and then by the
Yale University IRB (ID#2000023701). The participants did
not receive any compensation.

Data Collection

The following personal identifying and medical information
were collected: email address, phone number, diagnoses,
diagnoses date, end of treatment date (if relevant), treatment
modalities, gender identity, race and ethnicity, and insurance
status. All data collected from the assessments were entered by
participants directly into the secure web-based system, Qualtrics
(Qualtrics International Inc), which is Yale's enterprise-wide
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data management system or directly onto deidentified paper
guestionnaires, depending on participant choice. This ensured
participant confidence that their datawould remain confidential.
Written consent was obtained via signature from all the
participants before their participation, as detailed in the Sudy
Population and Sudy Flow section.

The confidentiality of assessment datawas assured by assigning
aunique identifier to each participant once they registered for
this study. A document linking this study’s identifiers to the
patient’s name was maintained by the principal investigator (PI)
and was destroyed upon the completion of data collection. All
computer data were password protected and all nondigital data
(including consent forms) were stored in locked cabinets.

Study Design

This pilot study uses a pre-post design to eval uate the feasibility,
acceptability, and preliminary efficacy of a social VR support
group intervention for adolescent and young adult patientswith
cancer. Theteam wasled by ateam with expertisein adolescent
and young adult cancer, onco-psychology, socia VR, adolescent
development, and clinical trial design and evaluation.

Study Population and Study Flow

Recruitment

Candidates for this study were identified through the Yae
University School of Medicine's Pediatric Hematology and
Oncology Department and adolescent and young adult clinic.
The Director of the adolescent and young adult clinic isthe PI
and one of thetreating oncologists at Yale New Haven Hospital
who has firsthand knowledge of the potential participants,
participants medical and psychiatric histories, and social
situations. The Pl consulted with the candidate’ s primary treating
oncologist, other health care providers, and their psychosocial
team to assist in determining if a participant was an appropriate
candidate for this study. Candidates were considered eligible
to participateif they met the following criteria: (1) between 13
and 30 years of age, (2) actively receiving treatment for cancer
or completed treatment for no more than 1 year prior to
enrollment, (3) English speaking, and (4) able to don a
head-mounted display. Exclusion criteria included (1) not
English speaking; (2) the lack of reliable access to the internet;
and (3) patients who are prone to motion sickness or are
experiencing nausea, vomiting, seizures, or other health
problems that the medical team deem them unstable to
participate. If al inclusion criteria were met and no exclusion
criteriawere noted, the Pl approached the family or patient for
study participation.

Textbox 1. Open-ended questions for in-person interviews.

Marks et al

If aparticipant was of ageto sign the consent form, consent was
obtained directly from the participant. In the case of participants
under 18 years of age, youth’s assent was obtained along with
legal guardian permission from the participant’slegal guardian.
If permission could not be obtained from the patient or their
parent or legal guardian, the participant was not enrolled.
Consent (or assent and permission) were sought after the
research protocol and the risks of participation in this study
werefully explained. All participants and participants families
were encouraged to read the appropriate forms and ask questions
about any aspect of this study that was not clear. Participants
were reminded that they could withdraw from this study at any
time if desired and that the decision to not participate would
have no impact on their care or relationship with the physicians
or investigators.

Assessments

To evaluate the preliminary impact of this study, we collected
assessment data at 2 time points: prior to the beginning of the
first VR group session (baseling) and immediately after thefinal
session.

To assess participants’ depression, anxiety, and positive affect,
we used PROMIS (Patient-Reported Outcomes Measurement
Information System) questionnaires. The pediatric PROMIS
short forms (version 1.0; Depressive Symptoms 8a July 28,
2016 [8 questions]; Anxiety 8aJuly 27, 2016 [8 questions]; and
Positive Affect 8a July 14, 2016 [8 questions]) were used for
participants 17 years of age and younger while the adult short
forms (Depression 8a June 26, 2016 [8 questions]; Anxiety 8a
June 2, 2016 [8 questions]; and Positive Affect 15a July 18,
2017 [8 questions]) were used for participants 18 years of age
or older [24-26]. These surveys have been validated in pediatric
and adolescent patients with cancer as well asin children and
adolescents in other health care settings [24,27].

To assess resilience, we used the Connor-Davidson Resilience
Scale (25 questions), which has been validated in multiple
settings, including in young adults and in the outpatient
psychiatric context [28,29].

Brief I n-Person Interviews

We conducted brief in-person interviews with participants at
the end of the final VR group session to explore participants
perceptions of the acceptability of theintervention. Participants
were also encouraged to write out their responses to the
open-ended questions after the interview if they had additional
thoughts or comments that they would like to contribute (see
Textbox 1). Responseswere recorded asfield notes by the group
moderator in a secured Microsoft Word document.

surroundings?

music, etc.)?

. Didyou experience any physical or emotional discomfort during the virtual reality (VR) session — specifically, nausea or anxiety?

« Isthere anything you would drastically change about the virtual environment in which we met — for example: colors, virtua items, or general

« Doyoufeel there were any distractions preventing you from fully participating in the session?

«  Would you like to see more opportunities to interact with each other, for example, through games or the ability to share digital media (photos,

« Isthere anything else you would like to share about the experience you just had?

https://www.researchprotocol s.org/2023/1/e48761
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Description of I ntervention

Foretell Redlity is a socia VR platform that leverages VR
technol ogiesto bring peopl e together for meaningful interaction
in a virtual space. After a simple and secure sign-in process,
invitees share the same immersive environment, as depicted in
Figure 1. Participation can occur from anywhere in the world
with an internet connection. The environment used in our

Figure 1. Sign-in process and example of the immersive therapeutic space.

Welcome to
1 FS.RETELL
REALIT

Plea aur
Private Rooms

Marks et al

intervention isthat of atherapeutic space with participants seated
in acircle (Figure 1). Though not tested as part of our pilot,
optional activities directed by facilitators such as simple games
(eg, “catch the ball”), drawing in 3 dimensions, joint viewing
of 360 videos and pictures, presentation of documents,
meditation, and physical exercise (eg, stretching or chair yoga)
are available[30]

Select Meeting Room

Public Rooms

Enter your access code

Remember Me

!

Seated in acircle, users feel a sense of socia presencein VR.  audio communications. Users can mask their voices and choose

Thisisachieved through the tracked body movements and hand
gestures of users' customized 3D avatars, as well as spatia

https://www.researchprotocol s.org/2023/1/e48761
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RenderX

nicknames that allow for complete anonymity, which can help
remove barriers to vulnerability. The platform is HIPAA
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compliant, does not store any identifiable personal information,
is protected by individual login usernames and passwords, and
requires special access codes to enter private meetings.

Working with Foretell Reality allowed us full control and
customization of the featureswe chose to includein our support
groups and provided us close support and training for our
professional personnel and patients. For example, to ensure a
caming and familiar environment where patients could focus
on the session at hand, a room was created to resemble the
Adolescents and Young Adults Lounge at Yale New Haven
Hospital with minimal distractions. We specifically requested
that features such as the ability to pass a ball around the room
and move away from the seated area were turned off. Limiting
movement around the room ensured a low likelihood of
introducing experiences that could result in motion sickness.

Study Procedure

Participants enrolled in this study were assigned to a support
group on a first come first serve basis, assuming they met

Textbox 2. Rules of engagement.

Marks et al

enrollment criteria. Groups were run one at a time with
subsequent groups only enrolling after the previous group
completed all sessions. Upon enrollment, patients were briefly
oriented to the headset and software and given their sign in
information.

During a support group session, 4 adolescent and young adult
patients with cancer used the Meta Quest 1 (Meta Platforms,
Inc; previously Oculus Quest 1) VR headset—a portable, low
cost (US $300 manufacturer’s suggested retail price) piece of
hardware running Foretell Studios (Foretell Studios)
software—to participate in 6 virtual, professionally facilitated
support groups. Participants received brief training on hardware
and software use when the hardware was initially distributed
prior to the start of the support groups. Participants also received
abrief operating manual. The rules of engagement (Textbox 2)
were reviewed with each participant prior to their enrollment.

«  Shareonly what you feel comfortable sharing.

o What isdiscussed in group, staysin group (unless there are concerns about safety).

«  Berespectful/everyone should have an opportunity to share/speak.

Each support group session included 4 patients, a facilitator,
and aresearch assistant (or the PI). The patients and facilitator
were represented by a customized avatar, each with a chosen
name displayed floating above their head. The research assistant
or Pl did not have a visible avatar, but participants were made
aware that study personnel were potentialy observing each
session via VR headset or desktop computer. Participants were
informed that the VR headsets could be used in the patients
homes, inpatient hospital room, or any other space that had an
active Wi-Fi signa and was convenient, private, and desirable
for the patient. The 4 participants in each group were curated
by the facilitator of the group in order to ensure the grouping
of appropriate ages and development levels. Intotal, 4 separate
groups of 4 participants each were assembled for atotal of 16
participants and agoal of 22 individual support group sessions
(the number of sessions was increased from 4 to 6 after string
feedback from group 1). Each session lasted 45-60 minutes and
was scheduled with agoal of occurring onceweekly for 6 weeks.
Sessions were postponed if fewer than 2 participants were
available to participate during any 1 scheduled session.

Support groupswere facilitated by an appropriately credentialed
and trained clinical psychologist, psychiatrist, or social worker
or their trained designees who reviewed the “Rules of
engagement” (Textbox 2) prior to each session.

Once agroup completed their last session, headset disinfection
was done following methods of those described in a paper
published by Roberts et al [31] using isopropyl acohol wipes
on al high-touch surfaces.

https://www.researchprotocol s.org/2023/1/e48761

Safety

With the introduction of any new technology, it isimportant to
consider al possible malfunctions and emergent scenarios. All
participants were given 2 phone numbers at the beginning of
each session: the direct phone number to the facilitator and the
direct phone number to the observing or on-call research
assistant or PI. Additionally, the facilitator had an emergency
phone number for each participant, as well as the physical
location from which the participant was participating. While
the hardware and software being used in this tria has been
extensively tested and iscommercially available, we devel oped
troubleshooting and emergency intervention (Multimedia
Appendix 1) protocols that were given to all participants. The
greatest concern that we felt had to be addressed was that in an
immersive, remote setting where patients are addressing topics
with significant risk of inducing posttraumatic stress disorder,
depression, and anxiety, it was important that they could find
support immediately and at any time. In addition, given the new
technologies we were dealing with, it was important that tech
support was a so available at any point during the session.

Statistical Analysis

Quantitative Analysis

Descriptive statistics were obtained for each of the categorical
variables pertaining to participant characteristics, including age,
type of cancer diagnosis, documented gender identity within
the electronic medical record (EMR), documented race and
ethnicity within the EMR, and documented insurance status
withinthe EMR. Attendance datawere collected for each of the
participants within each support group to evaluate attendance
rates. Participants’ scores for the Connor-Davidson Resilience
Scaleand each of the PROM IS domains (positive affect, anxiety,
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and depression) before and after the support group will be
compared using a 2-tailed t test with 95% CI. All statistical
analyseswill be completed using Stata (version 16.0; StataCorp).

Qualitative Analysis

Participant responses of the open-ended questions during the
brief in-person interviews were recorded as field notes by the
research coordinator and organized in a secure Word document.
Using agrounded theory approach [32], wewill usetherigorous
and accel erated datareduction (RADaR) technique [33], which
is used to organize, reduce, and analyze qualitative data. The
RADaR technique is a rigorous, systematic approach to
qualitative analysisthat provides an expedited and user-friendly
way of organizing, reducing, coding, and analyzing qualitative
data. The RADaR technique is often used to manage smaller
pilot projects that use grounded theory [27].

Results

Enrollment

Between November 5, 2019, and July 8, 2021, a total of 20
participants aged 17-20 years were approached to be a part of

Table 1. Participant demographics and characteristics (n=16).

Marks et al

this study, and 16 agreed to participate. Reasons cited for not
agreeing to participate included the lack of time and lack of
interest. No patients expressed concerns around using the VR
headset itself.

The enrollment of group 1 was completed in November 2019,
in February 2020 for group 2, in August 2020 for group 3, and
in May 2021 for group 4. Of note, groups 3 and 4 were enrolled
amid the COVID-19 pandemic, and group 2 was recruited just
before and subsequently ran during the pandemic. Thisresulted
in prolonged times between group enrollments due to risks of
COVID-19 being spread by unnecessarily returning to clinic
for study consents, orientation, and headset exchange.

Sample Demographics

The patients who enrolled had amedian age of 19 (IQR 17-20)
years. Overal, 62% (n=10) were male and 31% (n=5) were
female, with 1 (6%) patient who identified as transgender
female. In total, 5 (31%) participants identified as Hispanic, 1
(6%) identified as non-Hispanic Asian, 3 (19%) identified as
non-Hispanic Black, 6 (38%) participants identified as
non-Hispanic White, and 1 (6%) identified as other, as described
in Table 1.

Characteristics Vaue
Age (years), median (IQR) 19 (17-20)
Documented gender identity in EMR?, n (%)
Male 10 (62)
Female 5(31)
Transgender female 1(6)
Documented race and ethnicity in EMR, n (%)
Hispanic (all races) 5(31)
Non-Hispanic Asian 1(6)
Non-Hispanic Black 3(19)
Non-Hispanic White 6 (38)
Other 1(6.)
Documented insurance statusin EMR, n (%)
Medicaid 7 (44)
Private 9 (56)
Type of cancer or disorder, n (%)
Hematol ogic malignancies or bone marrow failure 8 (50)
Solid tumor 6 (38)
Central nervous system tumor 2(12)

3EMR: electronic medical record.

Participation rates for each of the groups are shown below in
Table 2. Group 1 was only scheduled for 4 total sessions, and
future groups wereincreased to 6 sessions due to overwhelming
requests from the first group to increase the total nhumber of
sessions. Of note, 1 of the participantsin group 2 (g2p2) had a
lengthy hospitalization shortly after they consented to this study.

https://www.researchprotocol s.org/2023/1/e48761

Given the inability of the hospital internet bandwidth or hot
spot to support the system, they were unable to participate in
any of the sessions—this hurdle was later remedied with a
long-term evolution hot spot. Additionally, part of group 2's
and all of group 3'sand group 4's sessions occurred during the
COVID-19 pandemic. Further, 45% (10/22) of sessions needed

JMIR Res Protoc 2023 | vol. 12 | e48761 | p. 7
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

to be postponed by a week or more, but only 18% (4/22) by
more than 2 weeks.

Defining retention as attending any of the first 3 sessions in
combination with any of the last 3 sessions, all but 2 patients

Table 2. Participation rates.

Marks et al

met the criteria (g3p2 and g4p4) for aretention rate of 86.7%
(SD 0.35%). Patients g3p2 and g4p4 described scheduling issues
and the lack of interest as reasons for attrition.

Group and participant ID

Sessions attended, n (%)

Group 1 (n=4 sessions)

glpl 4 (100)
glp2 3(75)
g1p3 4 (100)
glp4 4(100)
Group 2 (n=6 sessions)
g2pl 5(83)
g2p3 3(50)
g2p4 5(83)
Group 3 (n=6 sessions)
g3pl 4(67)
93p2 1(17)
g3p3 5(83)
g3p4 6 (100)
Group 4 (n=6 sessions)
g4pl 4(67)
42 5(83)
04p3 3(50)
g4p4 2(33)
Discussion subsequent implementation. PRCsand IRBs are designed to be

Principal Findings

This protocol review describes the implementation of social
VR support groupsfor arare disease popul ation with substantial
participation (72.8%, SD 25.7%) and retention rates (86.7%,
SD 0.35%). These rates compare favorably to historical data
describing outpatient mental health attrition ratesranging widely
with arange of 25% to 75% in children and adolescents [34].
Prior to the launch of our VR-based approach, and despite
expressing a desire to participate in support groups, our
adolescent and young adult cancer social worker was unableto
convince any significant number of patients to return to the
hospital for in-person groups. With the VR group option,
however, we had a generally successful experience with
manageabl e hurdles to implementation. No sessions needed to
be canceled due to purely technical issues. We had no patients
refuse to participate due to consent concerns and enthusiastic
patients and families expressed a desire for expanded groupsto
include more sessions as well as requests for opportunities for
caregiversto participate in their own groups.

The process of protocol development and review, however,
have revealed an academic and health care system unprepared
for the incoming wave of digital health interventions and

https://www.researchprotocol s.org/2023/1/e48761

led by experts and laypersons versed in the proposed
interventions and familiar with the expected timelines and
processes required for a smooth launch. These committees are
required and helpful check points prior to the launch of any
clinical trial at the Yale Center for Clinica Investigation. As
thistrial involved cancer patientswith cancer, these committees
have had substantial experience reviewing, recommending
amendments to, and launching clinical trials involving early
and late phase pharmaceutical trials. A supportive care trial
involving cutting edge digital technologies requires an entirely
different set of experience and skills. As aresult, approval for
what isarelatively benign intervention took more than 9 months,
multiple protocol revisions, expansion, and the need to
incorporate multiple outside entities including technology and
psychologic experts to ensure scientific merit and safety. Due
to this experience, we recommend an ad hoc digital health
subcommittee be put in place at institutesinterested in pursuing
such digital interventions.

At a minimum, we propose that a digital health intervention
protocol review and human protection committee would
incorporate the expertise of digital privacy experts, software or
hardware devel opers, and psychologists versed in the effects of
immersive reality. To expedite a review, this committee would
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act as a first line, prior to submission to the PRC and
subsequently the IRB. Given the inherent risks of health data
(including biometric data) collection during the use of digital
interventions, the committee woul d ensure appropriate security
protocols are in place to ensure HIPAA compliance. With the
increasing disconnects in the speed between technologic
advancement and academic processes, they would additionally
ensure that the technologies being studied are the most up to
date and not soon to be outdated. Finally, this committee would
be cognizant of the significant potential psychologic effects of
immersive technol ogies and be prepared to address them.

Additional institutional barriers experienced included in-hospital
networking protocols that limited the use of certain security
approaches used by Foretell’'s software. Subsequently, the
hospital wireless network was not aviable solution. Fortunately,
we were able to secure a reliable (long-term evolution)
connection via mobile hot spot router, which was used for
connection when study participants were in the hospital.

These barriersrevealed challenges that may arise in attempting
to implement similar interventions in more rura areas and
counties other than the United States. While network speed
demands are not high (we found no difficulty running sessions
with upload and download speeds in the 10-30 Mbps range),
reliability and stability are important. We anticipate that other
high-income countries with a robust and reliable internet
infrastructure should be successful in similar approaches. The
expansion of this study will be looking specifically at
non—English-speaking populations, rural populations, and
populations defined as low socioeconomic status.

A noted limitation to this study is that participants were told
that they may be observed by a team member other than the
facilitator (Pl or research assistant) during their sessions. This
may have influenced how a participant behaved or what was
said during a session. To mitigate this concern, observers were
made invisible during the sessions and there was no indication
of whether the observer was present or not. Given that the social
worker themselves was present, visible, and participating in
avatar form in every session, we suspect that any bias that may
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have been introduced by knowing an additional observer may
be there was likely mitigated.

A final barrier to safe implementation of the above protocol
was safe disinfection of the headsets themselves. This study
coincided with the COVID-19 pandemic, so finding a safe way
to continue offering support groups was essential. Concurrent
with this project, we conducted an examination of VR equipment
disinfection protocols, the results of which appear in the Journal
of Medical Internet Research [31]. Despite initial excitement
over ultraviolet disinfection, isopropyl alcohol or quaternary
ammonium productswere ultimately found to be most effective.
Future studies should examine best uses and methodol ogiesfor
an ultraviolet disinfection approach.

Conclusions

Here we have presented an in-depth review of the creation and
implementation of anovel, social VR-based intervention for an
underserved, rare disease group. We have demonstrated
feasibility through participation and retention and described
pain pointsinimplementation including the need for appropriate
review committees, intrahospital network infrastructure, and
disinfection needs.

These results and experiences have given us confidence to
expand the trial to additional centers throughout the United
States. The greater number of patients in more diverse
populationswith cancer will allow usto better assessfeasibility
in non—English-speaking populations, rural populations, and
populations with low socioeconomic status. The expanded
numberswill also offer greater power to identify effects onfear,
anxiety, depression, resilience, and feelings of connectedness.
In addition, we have started groups with the Yale Gender clinic,
enrolling transgender and gender-diverse patients to examine
theintervention’s effects on such measures as gender dysphoria,
psychological flexibility, and self-esteem.

As immersive technologies and opportunities for innovative
telehealth models emerge, it will be important to find their
appropriate places within the clinical landscape. Populations
with rare diseases seeking peer-based social support appear to
be aviable and enthusiastic group with which to start.

Multimedia Appendix 1

Emergency procedures.
[DOCX File, 14 KB-Multimedia Appendix 1]

References

1.  Miller KD, Fidler-Benaoudia M, Keegan TH, Hipp HS, Jemal A, Siegel RL. Cancer statistics for adolescents and young
adults, 2020. CA Cancer J Clin 2020;70(6):443-459 [FREE Full text] [doi: 10.3322/caac.21637] [Medline: 32940362]

2. KentEE, Parry C, MontoyaMJ, Sender LS, MorrisRA, Anton-Culver H. "You'retoo young for this": adolescent and young
adults' perspectives on cancer survivorship. J Psychosoc Oncol 2012;30(2):260-279 [FREE Full text] [doi:

10.1080/07347332.2011.644396] [Medline: 22416959]

3. OswaldLB, Victorson DE, Fox RS. Young adult cancer survivors preferencesfor supportiveinterventions. Psychooncol ogy
2021;30(6):982-985 [FREE Full text] [doi: 10.1002/pon.5664] [Medline: 33624384]

https://www.researchprotocol s.org/2023/1/e48761

JMIR Res Protoc 2023 | vol. 12 | e48761 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v12i1e48761_app1.docx&filename=5131225cd0a6610310eb0356959ce5a2.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48761_app1.docx&filename=5131225cd0a6610310eb0356959ce5a2.docx
https://onlinelibrary.wiley.com/doi/10.3322/caac.21637
http://dx.doi.org/10.3322/caac.21637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32940362&dopt=Abstract
https://europepmc.org/abstract/MED/22416959
http://dx.doi.org/10.1080/07347332.2011.644396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22416959&dopt=Abstract
https://europepmc.org/abstract/MED/33624384
http://dx.doi.org/10.1002/pon.5664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33624384&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Marks et &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Treadgold CL, Kuperberg A. Been there, done that, wrote the blog: the choices and challenges of supporting adolescents
and young adultswith cancer. JClin Oncol 2010;28(32):4842-4849 [doi: 10.1200/JC0.2009.23.0516] [Medline: 20351337]
Mallya S, Daniels M, Kanter C, Stone A, CipollaA, Edelstein K, et al. A qualitative analysis of the benefits and barriers
of support groups for patients with brain tumours and their caregivers. Support Care Cancer 2020;28(6):2659-2667 [doi:
10.1007/s00520-019-05069-5] [Medline: 31641869]

Farnham S, Cheng L, StonelL, Zaner-Godsey M, Hibbeln C, SyrjalaK, et a. HutchWorld: clinical study of computer-mediated
social support for cancer patients and their caregivers. New York, NY: Association for Computing Machinery; 2002
Presented at: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems; April 20-25, 2002;
Minneapolis, Minnesota, USA p. 375-382 [doi: 10.1145/503376.503444]

DavisDZ, Calitz W. Finding healthcare support in online communities: an exploration of the evolution and efficacy of
virtual support groups. VWR 2014;7(3):7068 [ FREE Full text] [doi: 10.4101/jvwr.v7i3.7068]

Zhang S, Bantum EO, Owen J, Bakken S, Elhadad N. Online cancer communities as informatics intervention for social
support: conceptualization, characterization, and impact. JAm Med Inform Assoc 2017;24(2):451-459 [EREE Full text]
[doi: 10.1093/jamia/ocw093] [Medline: 27402140]

Wright KB. Communication in health-related online social support groups/communities: areview of research on predictors
of participation, applications of social support theory, and health outcomes. Rev Commun Res 2016;4:65-87 [FREE Full
text] [doi: 10.12840/issn.2255-4165.2016.04.01.010]

Allison KR, Patterson P, Guilbert D, Noke M, Husson O. Logging on, reaching out, and getting by: areview of self-reported
psychosocial impacts of online peer support for people impacted by cancer. Proc ACM Hum-Comput Interact
2021;5(CSCW1):1-35 [doi: 10.1145/3449169]

Jhaveri K, Cohen JA, Barulich M, Levin AO, Goyal N, Loveday T, et a. " Soup cans, brooms, and zoom:" rapid conversion
of acancer survivorship program to telehealth during COV1D-19. Psychooncology 2020;29(9):1424-1426 [ FREE Full text]
[doi: 10.1002/pon.5473] [Medline: 32672845]

McVeigh-Schultz J, Segura EM, Merrill N, Isbister K. What's it mean to be social in VR?: mapping the social VR design
ecology. New York, NY, US: Association for Computing Machinery; 2018 Presented at: Proceedings of the 2018 ACM
Conference Companion Publication on Designing Interactive Systems; June 9-13, 2018; Hong Kong, China p. 289-294
[doi: 10.1145/3197391.3205451]

Zamanifard S, Freeman G. "The togetherness that we crave": experiencing social VR in long distance relationships. New
York, NY, US: Association for Computing Machinery; 2019 Presented at: Conference Companion Publication of the 2019
on Computer Supported Cooperative Work and Social Computing; November 9-13, 2019; Austin, TX, USA p. 438-442
[doi: 10.1145/3311957.3359453]

Schneider SM, Workman ML . Effectsof virtua reality on symptom distressin children receiving chemotherapy. Cyberpsychol
Behav 1999;2(2):125-134 [doi: 10.1089/cph.1999.2.125] [Medline: 19178248]

Wint SS, Eshelman D, Steele J, Guzzetta CE. Effects of distraction using virtual reality glasses during lumbar punctures
in adolescentswith cancer. Oncol Nurs Forum 2002;29(1):E8-E15 [FREE Full text] [doi: 10.1188/02.O0NF.E8-E15] [Medline:
11845217]

Hua, Qiu R, Yao WY, Zhang Q, Chen XL. The effect of virtual reality distraction on pain relief during dressing changes
in children with chronic wounds on lower limbs. Pain Manag Nurs 2015;16(5):685-691 [doi: 10.1016/j.pmn.2015.03.001]
[Medline: 25972074]

Markowitz JT, Laffel LMB. Transitionsin care: support group for young adults with type 1 diabetes. Diabet Med
2012;29(4):522-525 [FREE Full text] [doi: 10.1111/j.1464-5491.2011.03537.X] [Medline: 22150392]

Kent EE, Smith AW, Keegan THM, Lynch CF, Wu XC, Hamilton AS, et al. Talking about cancer and meeting peer
survivors: social information needs of adolescents and young adults diagnosed with cancer. J Adolesc Young Adult Oncol
2013;2(2):44-52 [FREE Full text] [doi: 10.1089/jayan.2012.0029] [Medline: 23781400]

Global social VR market size, status and forecast 2021-2027. Market Insights Reports. 2021. URL: https.//www.
marketinsightsreports.com/reports/07073049782/gl obal -soci al -vr-market-size-status-and-forecast-2021-2027 [accessed
2022-07-20]

Parsons HM, Penn DC, Li Q, Cress RD, Pollock BH, Malogolowkin MH, et al. Increased clinical trial enrollment among
adolescent and young adult cancer patients between 2006 and 2012-2013 in the United States. Pediatr Blood Cancer
2019;66(1):e27426 [FREE Full text] [doi: 10.1002/pbc.27426] [Medline: 30256525]

Parsons HM, Harlan LC, Seibel NL, Stevens JL, Keegan THM. Clinical trial participation and time to treatment among
adolescents and young adults with cancer: does age at diagnosis or insurance make a difference? J Clin Oncol
2011;29(30):4045-4053 [FREE Full text] [doi: 10.1200/JC0O.2011.36.2954] [Medline: 21931022]

Wang PS, Lane M, Olfson M, PincusHA, WellsKB, Kessler RC. Twelve-month use of mental health servicesin the United
States: results from the National Comorbidity Survey Replication. Arch Gen Psychiatry 2005;62(6):629-640 [FREE Full
text] [doi: 10.1001/archpsyc.62.6.629] [Medline: 15939840]

Protocol review committee. Yale Cancer Center. URL: https.//www.yal ecancercenter.org/research/trial s/services/review/
[accessed 2023-04-04]

https://www.researchprotocols.org/2023/1/e48761 JMIR Res Protoc 2023 | vol. 12 | e48761 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1200/JCO.2009.23.0516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20351337&dopt=Abstract
http://dx.doi.org/10.1007/s00520-019-05069-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31641869&dopt=Abstract
http://dx.doi.org/10.1145/503376.503444
https://jvwr-ojs-utexas.tdl.org/jvwr/article/view/7068
http://dx.doi.org/10.4101/jvwr.v7i3.7068
https://europepmc.org/abstract/MED/27402140
http://dx.doi.org/10.1093/jamia/ocw093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27402140&dopt=Abstract
https://www.ssoar.info/ssoar/handle/document/46066
https://www.ssoar.info/ssoar/handle/document/46066
http://dx.doi.org/10.12840/issn.2255-4165.2016.04.01.010
http://dx.doi.org/10.1145/3449169
https://europepmc.org/abstract/MED/32672845
http://dx.doi.org/10.1002/pon.5473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32672845&dopt=Abstract
http://dx.doi.org/10.1145/3197391.3205451
http://dx.doi.org/10.1145/3311957.3359453
http://dx.doi.org/10.1089/cpb.1999.2.125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19178248&dopt=Abstract
http://onf.ons.org/onf/29/1/effects-distraction-using-virtual-reality-glasses-during-lumbar-punctures-adolescents
http://dx.doi.org/10.1188/02.ONF.E8-E15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11845217&dopt=Abstract
http://dx.doi.org/10.1016/j.pmn.2015.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25972074&dopt=Abstract
https://europepmc.org/abstract/MED/22150392
http://dx.doi.org/10.1111/j.1464-5491.2011.03537.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22150392&dopt=Abstract
https://europepmc.org/abstract/MED/23781400
http://dx.doi.org/10.1089/jayao.2012.0029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23781400&dopt=Abstract
https://www.marketinsightsreports.com/reports/07073049782/global-social-vr-market-size-status-and-forecast-2021-2027
https://www.marketinsightsreports.com/reports/07073049782/global-social-vr-market-size-status-and-forecast-2021-2027
https://europepmc.org/abstract/MED/30256525
http://dx.doi.org/10.1002/pbc.27426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30256525&dopt=Abstract
https://europepmc.org/abstract/MED/21931022
http://dx.doi.org/10.1200/JCO.2011.36.2954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21931022&dopt=Abstract
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/208673
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/208673
http://dx.doi.org/10.1001/archpsyc.62.6.629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15939840&dopt=Abstract
https://www.yalecancercenter.org/research/trials/services/review/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Marks et &

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Irwin DE, Stucky B, Langer MM, Thissen D, Dewitt EM, Lai JS, et al. An item response analysis of the pediatric PROMIS
anxiety and depressive symptoms scales. Qual Life Res 2010;19(4):595-607 [FREE Full text] [doi:
10.1007/s11136-010-9619-3] [Medline: 20213516]

Pilkonis PA, Choi SW, Reise SP, Stover AM, Riley WT, CellaD. Item banks for measuring emotional distress from the
Patient-Reported Outcomes M easurement Information System (PROMIS®): depression, anxiety, and anger. Assessment
2011;18(3):263-283 [FREE Full text] [doi: 10.1177/1073191111411667] [Medline: 21697139]

Pilkonis PA, Yu L, Dodds NE, Johnston KL, Maihoefer CC, Lawrence SM. Validation of the depression item bank from
the Patient-Reported Outcomes Measurement Information System (PROMIS) in athree-month observationa study. J
Psychiatr Res 2014;56:112-119 [FREE Full text] [doi: 10.1016/j.jpsychires.2014.05.010] [Medline: 24931848|

Hinds PS, Nuss SL, Ruccione KS, Withycombe JS, Jacobs S, Del.uca H, et a. PROMIS pediatric measuresin pediatric
oncology: valid and clinically feasibleindicators of patient-reported outcomes. Pediatr Blood Cancer 2013 Mar;60(3):402-408
[doi: 10.1002/pbc.24233] [Medline; 22829446]

Campbell-SillsL, Cohan SL, Stein MB. Relationship of resilience to personality, coping, and psychiatric symptomsin
young adults. Behav Res Ther 2006;44(4):585-599 [doi: 10.1016/j.brat.2005.05.001] [Medline: 15998508]
Campbell-SillsL, Stein MB. Psychometric analysis and refinement of the Connor-Davidson Resilience Scale (CD-RISC):
validation of a 10-item measure of resilience. J Trauma Stress 2007;20(6):1019-1028 [doi: 10.1002/jts.20271] [Medline:
18157881]

The Glimpse Group. Group therapy and peer support in Foretell Reality. Vimeo. URL: https://vimeo.com/showcase/9688075/
video/821823564 [accessed 2023-10-22]

Roberts SC, Havill NL, Flores RM, Hendrix 11 CA, Williams MJ, Feinn RS, et al. Disinfection of virtual reality devicesin
health care settings: in vitro assessment and survey study. JMed Internet Res 2022;24(12):e42332 [FREE Full text] [doi:
10.2196/42332] [Medline: 36269222]

Glaser BG, Strauss AL. Discovery of Grounded Theory: Strategies for Qualitative Research. New York, NY, USA:
Routledge; 2017.

Watkins DC. Rapid and rigorous qualitative dataanalysis: the"RADaR" technique for applied research. Int JQual Methods
2017;16(1):1609406917712131 [FREE Full text] [doi: 10.1177/1609406917712131]

Gulamani T, Uliaszek AA, Chugani CD, Rashid T. Attrition and attendance in group therapy for university students: an
examination of predictors across time. J Clin Psychol 2020;76(12):2155-2169 [FREE Full text] [doi: 10.1002/jclp.23042]
[Medline: 32830326]

Abbreviations

EMR: electronic medical record

HIPAA: Health Insurance Portability and Accountability Act

IRB: institutional review board

PI: principa investigator

PRC: Protocol Review Committee

PROMIS: Patient-Reported Outcomes Measurement Information System
RADaR: rigorous and accelerated data reduction

VR: virtua reality

Edited by A Mavragani; submitted 05.05.23; peer-reviewed by O Oviasu, A Bustillo, J Chen, A Garavand, V Girishan Prabhu;
comments to author 28.07.23; revised version received 26.09.23; accepted 13.10.23; published 09.11.23

Please cite as:

Marks A, Garbatini A, Hieftje K, Puthenpura V, Weser V, Fernandes CSF

Use of Immersive Virtual Reality Spaces to Engage Adolescent and Young Adult Patients With Cancer in Therapist-Guided Support
Groups:. Protocol for a Pre-Post Study

JMIR Res Protoc 2023;12: 48761

URL.: https://www.researchprotocols.org/2023/1/e48761

doi: 10.2196/48761

PMID: 37943596

©Asher Marks, Amanda Garbatini, Kimberly Hieftje, Vidya Puthenpura, Veronica Weser, Claudia-Santi F Fernandes. Originally
published in IMIR Research Protocols (https://www.researchprotocol s.org), 09.11.2023. Thisis an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Research

https://www.researchprotocols.org/2023/1/e48761 JMIR Res Protoc 2023 | vol. 12 | e48761 | p. 11

(page number not for citation purposes)


https://europepmc.org/abstract/MED/20213516
http://dx.doi.org/10.1007/s11136-010-9619-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20213516&dopt=Abstract
https://europepmc.org/abstract/MED/21697139
http://dx.doi.org/10.1177/1073191111411667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21697139&dopt=Abstract
https://europepmc.org/abstract/MED/24931848
http://dx.doi.org/10.1016/j.jpsychires.2014.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24931848&dopt=Abstract
http://dx.doi.org/10.1002/pbc.24233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22829446&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2005.05.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15998508&dopt=Abstract
http://dx.doi.org/10.1002/jts.20271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18157881&dopt=Abstract
https://vimeo.com/showcase/9688075/video/821823564
https://vimeo.com/showcase/9688075/video/821823564
https://www.jmir.org/2022/12/e42332/
http://dx.doi.org/10.2196/42332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36269222&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1609406917712131
http://dx.doi.org/10.1177/1609406917712131
https://europepmc.org/abstract/MED/32830326
http://dx.doi.org/10.1002/jclp.23042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32830326&dopt=Abstract
https://www.researchprotocols.org/2023/1/e48761
http://dx.doi.org/10.2196/48761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37943596&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Marks et &

Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
https://www.researchprotocols.org, as well as this copyright and license information must be included.

https://www.researchprotocols.org/2023/1/e48761 JMIR Res Protoc 2023 | vol. 12 | e48761 | p. 12
(page number not for citation purposes)

RenderX


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

