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Abstract

Background: Pain and anxiety caused by vaccination and other medical procedures in childhood can result in discomfort for
both patients and their parents. Virtual reality (VR) isatechnology that is capable of entertaining and distracting the user. Among
its many applications, we find the improvement of pain management and the reduction of anxiety in patients undergoing medical
interventions.

Objective: We aim to publish the protocol of aclinical tria for the reduction of pain and anxiety after the administration of 2
vaccinesin children aged 3 to 6 years.

Methods: We will conduct arandomized, parallel, controlled clinical trial with 2 assigned groups. The intervention group will
wear VR goggles during the administration of 2 vaccines, while the control group will receive standard care from a primary care
center for the procedure. Randomization will be carried out by using the RandomizedR computer system—a randomization tool
of the R Studio program. Thistrial will be an open or unblinded trial; both the subjects and the investigators will know the assigned
treatment groups. Due to the nature of the VR intervention, it will be impossible to blind the patients, caregivers, or observers.
However, a blind third-party assessment will be carried out. The study population will include children aged 3 to 6 years who
are included in the patient registry and cared for in a primary care center of the region of Central Catalonia. They will receive
the following vaccines during the Well-Child checkup: the triple viral+varicella vaccine at 3 years of age and the hepatitis
A+diphtheria-tetanus-pertussis vaccine at 6 years of age.

Results. The study is scheduled to begin in January 2022 and is scheduled to end in January 2023, which is when the statistical
analysiswill begin. Asof March 2022, atotal of 23 children have been recruited, of which 13 have used VR during the vaccination
process. In addition, all of the guardians have found that VR helps to reduce pain during vaccination.

Conclusions: VR can be a useful tool in pediatric procedures that generate pain and anxiety.
International Registered Report Identifier (IRRID): PRR1-10.2196/35910
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Introduction

Pain is defined as a complex and multidimensional sensory
experience that comprises cognitive, behavioral, and
psychological elements [1,2]; it is usualy associated with
unpleasant and subjective experiences and invol ves an adaptive
function that allows for the initiation of protective responses
[2]. Fear and stress influence the perception of pain, and the
failure to apply appropriate pain reduction techniques exposes
patients to unnecessary negative experiences, which can lead
to long-term consequences, such as needle phobia or anxiety
about medical procedures[2-4].

Pediatric patients seen in primary care settings frequently
experience negative reactions, such as fear, anxiety, pain, or
feelings of aggression, during routineinvasive procedures, such
as vaccinations, blood draws, wound sutures, or nursing care.

According to the World Health Organization, the possible
adverse reactions to vaccination that are linked to procedural
stressinclude fainting, hyperventilation, vomiting, and seizures
[5]. Further, 19% of patients aged 4 to 6 years have needle
phobia [6], with the average age of onset being 5.5 years [7].
Additionally, 7% of children experience syncope (fainting)
during the administration of amedical injection, and 5% avoid
treatment [8]. In astudy on the impact of the fear of needleson
adherence to vaccination, it was estimated that fear was the
cause of nonadherence in 8% of children [9].

For all of these reasons, different mechanisms have been
developed to try to minimize or eliminate adverse reactions to
vaccination [2]. In the clinical practice guidelines for reducing
pain during the administration of vaccines in the pediatric age
group [10,11], the following main recommendations are made:
breastfeeding during the procedure, offering sweet solutions
before vaccine administration to those older than 1 year if they
cannot be breastfed, and comfortably positioning patients if
they can be held by their parents or using a rapid vaccination
technique without aspiration.

Distractions hel p to reduce anxiety because they prevent painful
stimuli from being transmitted either to the thalamus (ie, to the
limbic system) or to the sensory cortex in such an effective way
[12,13], thereby helping oneto focustheir attention on external
and internal stimuli and not on nociceptive stimuli [14,15].
Distractions sometimes surpass local anesthetics' ability to
control pain and discomfort associated with medical
interventions[12]. Distractions can be active (immersive), which
involves patient participation through the manipulation of the
environment, or passive (nonimmersive), which involves
observation only [13].

Current technological advances, especially inthefield of virtual
reality (VR), have resulted in new types of distractions, which
can be used along with traditional distractions [14] to achieve
better pain control in pediatric patients for procedures such as

https://www.researchprotocol s.org/2022/4/€35910

vaccination, according to the Protocol of Preventive and Health
Promotion Activities in Pediatric Patients. Healthy Childhood
[15].

VR is a term that was proposed in the mid-1980s by Jaron
Launier, and it refers to a computer technique that allows for
the creation of a simulated environment by means of a device
with sensorsthat can be connected to acomputer, mobile device,
or tablet [1,3]. Its effectiveness is based on the psychological
theory of “presence’ [2,3]. Thistheory positsthat peopleinteract
with their environments via the following three types of
components: auditory, visual, and tactile components[1,2]. VR
technology redirects one's attention to a more pleasant
environment [2] by replacing real stimuli with virtual stimuli.
This activates users higher cognitive and emotional brain
regions, resulting in the dissociation of pain [2,3].

Theideabehind VR-generated anal gesiawas probably inspired
by the intercortical modulation of pain matrix signaling
pathways via attention, emotion, memory, and other senses
[12,13].

In a systematic review published by the Cochrane Library in
2019 on VR distraction for reducing acute pain in children, it
was concluded that the use of VR had low evidence regarding
its benefits. However, in that review, due to the limited amount
of dataavailable, no conclusions could be drawn about the side
effectsof VR, satisfaction with VR, thelevel of parental anxiety,
or the cost of VR use [12].

Many aspects remain to be clarified; however, the use of VR
for pain management has shown great benefit in hospital
procedures. Our study seeks to introduce VR as an analgesic
tool in pediatric primary care services and daily procedures,
such as vaccination, thereby combining new technol ogies with
traditional concepts, such as distraction [1-3].

Methods
Study Design

Trial Design
We will conduct a randomized, single-center, open, parallel,

and controlled clinical trial with 2 assigned groups (intervention
group and control group).

Scope and Period of the Study

The study population will include children aged 3 to 6 years
who are included in the patient registry and are being seenin a
primary care center of the Catalan Institute of Health in Central
Catalonia

The study will be conducted during the period of January 2022
to January 2023. If the minimum sample size is not achieved,
the study period will be extended until it is achieved.
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Participants

Inclusion Criteria

The patients who will take part in the study will be those from
the pediatric population (ie, those aged 3 to 6 years) in the
register of patients from a primary care center of the Catalan
Ingtitute of Health in Central Catalonia who, according to the
vaccination schedule, are due to receive 1 of the following 2
vaccinations: (1) the triple viral+varicellavaccine at 3 years of
age and (2) the hepatitis A+diphtheria-tetanus-pertussis vaccine
at age 6.

Exclusion Criteria

The exclusion criteria will include the following: (1) patients
who have aready received 1 of the 2 vaccines to be
administered; (2) patients and accompanying persons who do
not understand and speak Catalan or Spanish; (3) patients with
physical or mental illnesses, as well as those with blindness or
deafness; (4) patientswith aknown history of epileptic episodes
or severe motion sickness; (5) patients with any infections,
burns, or injuries to the face, head, or neck that may interfere
with the placement of the VR device; and (6) the absence of
legal guardians for signing the informed consent form.

I ntervention

Theintervention group will use the Pico G2 VR goggles (Pico
Interactive Inc) during the administration of the two vaccines,
together with an Android AOYODKG tablet, which will be
connected to the goggles as a controller.

The control group participantswill recelvetraditional distractors,
such as being held by the parent or guardian who accompanies
them to the appointment, receiving stickers at the end of the
appointment, or receiving rewards that the parent or guardian
has prepared from home.

Eligible patients will be invited to participate in the study on
an ongoing basis, and the assignment to study groups will be
randomized.

Randomization

Sequence Generation

Randomization will be carried out by using the RandomizedR
computer system—a randomization tool of the R Studio
program.

I mplementation

The participants will be selected from a patient diary register.
Both the sequence and the allocation of participants to the
interventions will be generated by using the RandomizedR
computer system.

Masking

Due to the nature of the study, it will not be possible to mask
patients or health care professionals. Therefore, thetria will be
open or unblinded. However, ablind evaluation by third parties

will be carried out, asthe person in charge of data analysiswill
not be involved with the intervention.

https://www.researchprotocol s.org/2022/4/€35910
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Sampl e Size Determination

To detect a 1-point difference between the two groups on the
pain level scale, a sample of 150 boys and girls in each group
is required, assuming an SD of 3 points, an a risk of 5%, a
power of 80%, and an estimated loss to follow-up rate of 5%
[16].

Data Collection and Sour ces of | nfor mation

Recruiting Patients to Participate in the Study

The procedurewill be carried out by 1 pediatric team consisting
of apediatrician and anurse of the primary care center in Siria
(Spain). Thefamilieswill be contacted by tel ephoneto schedule
the patients for the checkup at 3 and 6 years of age, as is
currently done. The nurse will administer the vaccines and will
continue to be part of the Well-Child checkup team.

Information on the purpose, risks, and benefits of the study will
be provided, and any queries will be answered. In addition to
verbal information, an information document about the study
will be provided.

Prior to the start of the study, training on the use of the devices
will be given to al of the health care personnel involved.

If afamily agrees to be included in the study, the informed
consent form must be signed by at least 1 of the parentsor legal
guardians. The signing parent or guardian will agree to inform
the other parent or guardian.

Data Collection, Sources of | nformation, and
I ntervention

Study data collection will begin once informed written consent
has been obtained from the legal guardian. For patients
assignment to a study group, randomization will be carried out
by using the RandomizedR computer system. The person
responsible for data collection will indicate the patients' age,
gender, and study group and the type of intervention performed.
Prior to administering the vaccine, the patients' condition and
heart rate on arrival at the clinic will be recorded, regardless of
their assigned study group.

For patients in the intervention group, it will be explained to
them that they will be able to use the VR device; they will be
assisted in fitting the device and will be given abrief explanation
of the content that will be played. The Leia'sWorld (VRPharma
Immersive Technologies SL) content, which was specialy
designed for vaccination, will be used, and datawill be collected
before and after the procedure for each of the first 2
vaccinations.

The Wong-Baker Faces Pain Rating Scale, which ranges from
0to 10, and the Children’'s Fear Scale, which ranges from 0 to
4, will be used to evaluate the reduction of pain and anxiety.
The data collected from the control group will be compared
with those collected from the intervention group (heart rate, the
level of pain perception, the level of distress and fear, and the
length of visits) [17-19]. In addition, to understand the
perceptions of the tutors on the use of VR, a satisfaction survey
will be conducted [20].
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The aforementioned data will be collected by the nursing or
pediatric professional viaaweb questionnaire generated by the
Microsoft Forms tool on the tablet and will be hosted in a
computer server of the Ingtitut Catala dela Salut dela Catalunya
Central.

Statistical Analysis

An intention-to-treat analysis will be performed; the subjects
will be analyzed according to the group to which they were
initially assigned and not the group in which they finally
participated.

The data will be obtained through Microsoft Forms (an
applicationincluded in Office 365 [Microsoft Corporation] that
allows one to create customized questionnaires, surveys, and
records) and analyzed with R software (version 4.0.3) [21,22].
Categorical variableswill be described with absolute frequencies
and percentages, and continuous variables will be described
with means and SDs or medians and quartiles. A 2-tailed t test
will be used to compare the values related to pain, anxiety, and
satisfaction across the two groups. The correlations between
pain perception and anxiety val ues reported by the children and
those reported by their caregivers and nurses will be evaluated
by means of a Pearson correlation. The significance level will
be set at 5%, and al Clswill be set at 95%.

The data will be stored in a database. The Pearson chi-square
test will be used for the calculation of statistical significance.

Ethics Approval

The University Institute for Research in Primary Health Care
Jordi Gol i Gurina (Barcelona, Spain) ethics committee approved
the trial study protocol (approval code: 21/233). Written
informed consent will be requested from all parents or legal
guardians participating in the study.

Results

The study is scheduled to beginin January 2022 and is scheduled
to end in January 2023, which is when the statistical analysis
will begin. As of March 2022, atotal of 23 children have been
recruited, of which 13 have used VR during the vaccination
process. In addition, all of the guardians have found that VR
helps to reduce pain during vaccination.

We hope that sufficient evidence can be obtained to demonstrate
that the use of VR is effective in reducing anxiety and pain. In
this context, the Catalan health system could introduce the use
of VR in usual practices and extend its use to other potentially
painful processes. Statistically significant differences in heart
rate and decreased pain perception that are in favor of the
intervention group will be considered a satisfactory result.

delaCruz Herreraet d

Discussion

Our study aims to demonstrate that the use of VR goggles
reduces the pain reported by children aged 3 to 6 years during
the administration of 2 vaccines. The use of VR goggles may
also reduce anxiety after such a procedure and thus result in
greater satisfaction among the parents or legal guardians.

There are studies that have already used VR with children for
painful procedures and during the administration of vaccines
[12-14]. However, to date, there is no literature describing
studiesthat focus on the population of children aged 3to 6 years
who areadministered 2 vaccines at the samevisit and a so record
the adverse effects of the use of VR goggles. In this context,
our study may provide further support for the use of VR in the
management of pediatric patients. Obtaining favorable results
could lead to the use of VR as a standard practice for painful
procedures performed in the primary care centers of Catalonia.
Theuseof VR for painreductionislikely to result in adecrease
in visit duration. To demonstrate the efficacy of the use of VR,
the professionals will note the length (in minutes) of the visits
in order to evaluate whether VR reduces or increases the
duration of the visits.

Our study has severa limitations. The main limitation of the
study is the pressure of care and time management in the
pediatric consultations conducted by the Well-Child Programme.
The time available for caring for a patient is limited. The time
required for secluding the participants and obtaining consent
and questionnaire datais estimated to be 5 minutes. Thismeans
that if the burden of care is high, the quality of care will have
to be prioritized, and the recruitment of patientswho areeligible
to participate in the study will have to be paused.

Another limitation isthat parents (or legal guardians) and minors
who do not speak Catalan or Spanish cannot participate in the
study. The use of VR could be highly advantageous if the VR
content istranglated into the native languages of these children,
because they are usually more fearful and anxious when they
cannot understand the pediatrician or nurse.

There are other limitations associated with the study design,
patient recruitment, and the inclusion and exclusion criteria.
First, patients receiving vaccinesfrom their private pediatricians
will be excluded. Second, the study population will be limited
to aspecific agerange. Third, evaluationswill only be conducted
for vaccination and not for other invasive procedures. Fourth,
patientswho have aready received 1 of the 2 scheduled vaccines
will be excluded, since they would have previously presented
the related pathology (eg, patients who have aready been
vaccinated for chickenpox). Fifth, parents or legal guardians
who do not agree with vaccination in general or are associated
with the masking process may introduce bias when they report
their experiences in the survey.

Data Availability

The principal study researcherswill have accessto the full data set, and the data generated and analyzed during the study will be
available from the corresponding author. The results obtained are expected to be published in peer-reviewed journals and at

national and international conferences.
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Abstract

Background: The incidence of mental health disordersin Canadais increasing with costs of CAD $51 billion (US $40 billion)
per year. Depression is the most prevalent cause of disability while cognitive behavioral therapy (CBT) is the best validated
behavioral depression treatment. CBT, when combined with mindfulness meditation (CBT-M), has strong evidence for increased
efficacy. While randomized controlled trials (RCTs) have demonstrated online CBT-M efficacy, comparisons with in-office
delivery are lacking.

Objective: The aim of this research is to assess whether online group CBT-M (with standard psychiatric care) is non-inferior
in efficacy and more cost-effective than office-based, on-site group CBT-M at post-intervention and 6-months follow-up in major
depressive disorder. The study will also assesswhether digitally recorded data (ie, online workbooks compl eted, Fithit step count,
and online text messages) predict depression symptom reduction in online participants.

Methods: This single-center, two-arm, noninferiority RCT employs assessor-blinded and self-report outcomes and economic
evaluation. The research site is the Centre for Addiction and Mental Health (Toronto), a research-based psychiatry institution
where participants will be identified from service wait lists and through contacts with other Toronto clinics. Inclusion criteriaare
as follows: (1) aged 18-60 years, any ethnicity; (2) Beck Depression Inventory-I1 (BDI-I1) of mild severity (score =14) with no
upper severity limit; (3) Mini-International Neuropsychiatric Interview-confirmed, psychiatric major depressive disorder diagnosis;
(4) fluent in English. All patients are diagnosed by staff psychiatrists. Exclusion criteria are as follows: (1) receipt of weekly
structured psychotherapy; (2) observation of Diagnostic and Statistical Manual of Mental Disorders (5th Edition) criteria for
severe alcohol or substance use disorder (in past 3 months), borderline personality disorder, schizophrenia (or other primary
psychotic disorder), bipolar disorder, or obsessive-compulsive disorder; (3) clinically significant suicidal ideation (imminent
intent or attempted suicidein the past 6 months); and (4) treatment-resi stant depression. All participantsreceive standard psychiatric
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care, experimental participants receive online group CBT-M, and controls receive standard care in-office group CBT-M. The
online group program (in collaboration with NexJ Health, Inc) combines smartphone and computer-accessed workbooks with
mental health phone counselling (16 hours in 16 weeks) that coordinates software interactions (eg, secure text messaging and
Fitbit-tracked walking). The primary outcomeisBDI-11, and secondary outcomes are anxiety (Beck Anxiety Inventory), depression
(ie, Quick Inventory of Depressive Symptomatology and 17-item Hamilton Depression Rating Scale), mindfulness (Five-Facet
Mindfulness Questionnaire), quality of life (European Quality of Life Five Dimension), and pain (Brief Pain Inventory).

Results. Based on prior studies with the BDI-I1 and 80% power to reject an inferiority hypothesis with a 1-sided type | error
rate of 5%, a sample of 78 per group is adequate to detect small-to-medium—effect sizes.

Conclusions: Thisstudy assessesonline CBT-M efficacy and noninferiority in relation to in-person CBT, and the cost-effectiveness

of both interventions.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(4):€29726) doi:10.2196/29726

Clinical Trials.gov NCT04825535; https://www.clinicaltrials.gov/ct2/show/NCT04825535
DERR1-10.2196/29726
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Introduction

Mental health disorders are Canada’ s most costly chronic health
problem for both health systems and patients, and they are
increasing in incidence. The current economic costs of mental
health are estimated at CAD $51 billion annually (US $40
billion), with CAD $42.3 billion (US$33 billion) indirect costs
to the Canadian health care system [1]. Depression is a
commonly diagnosed mental health disorder, representing the
most prevalent cause of disability worldwide [2]. Cognitive
behavioral therapy (CBT) is the best validated psychotherapy
for the treatment of depression, with decades of research
demonstrating its efficacy [3]. Despite demonstrated efficacy,
many individuals are not ableto access adequate CBT treatment
dueto thelimitations of face-to-face delivery. Improving access
to CBT servicesiscrucial to overcoming the treatment barriers
(including geographic distance, cost, time, and perceived stigma)
that currently prevent access to necessary mental health care
for individuals with depression [4-6]. Recent research projects
have focused on internet-based CBT (with internet-delivered
or telephone-based interventions) as a means of delivering
cost-effective treatment to populations that are unable to access
high-quality psychotherapy serviceswithin traditional in-office
environments. The structured and goal-directed modules of
CBT are well suited to online delivery, and numerous
randomized controlled trials (RCTs) have indicated that
internet-delivered CBT ishighly effectivein symptom reduction
and depression remission [7-9]. In recent years, CBT has been
integrated with mindfulness meditation (CBT-M) following
strong evidence for the increased efficacy when CBT and
mindfulness meditation are combined [10]. While other trials
support online CBT and mindfulness efficacy versus control
groups[11-18], no prior trial, to our knowledge, has compared
the efficacy and cost-effectiveness of online group CBT-M
versus standard office-based group CBT-M.

Previous noninferiority RCTshaveindicated that guided online
CBT can be at least as effective as in-person CBT for the
treatment of depression; however, these studies are limited by
the use of small, nonclinical samples and do not include
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cost-effectiveness comparisons [19-21]. Research is now
required with an adequate sample size and in-depth cost
comparisons to fully establish noninferiority and
cost-effectiveness [22]. This study has been registered with
Clinical Trial.gov (NCT04825535).

Methods

Aim

This study has the 3 following aims: (1) to evaluate whether
online group CBT-M (with standard psychiatric care) is
noninferior in efficacy compared with office-based group
CBT-M (with standard care) as measured by the BDI-11 (Beck
Depression Inventory-11) score in the treatment of adults with
major depressive disorder (MDD) [23]; (2) to evaluate whether
online group CBT-M is more cost-effective than office-based
group CBT-M post intervention and a 6 months
post-intervention follow-up; (3) to assess, within the online
group CBT-M intervention group, whether digitally recorded
adherence data (ie, online workbooks completed, Fitbit tracked
steps, online text messages exchanged, and phone sessions
completed) predict outcome benefits asindicated by the changed
BDI-II score [23].

Ethical Considerations, Recruitment, and
Randomization

The study has been approved by the Research and Ethics Board
at the Centre for Addiction and Mental Health (CAMH)
(reference 087/2020). The participants will be identified from
the wait lists within the CAMH General Adult Psychiatry and
Health Systems Division, which annually services thousands
of MDD patients. The attending physician or clinician identifies
prospective participants and asks for their verbal consent to
receive moreinformation about the research. Oncethe patient’'s
attending physician or clinician obtainsverbal consent for more
information about the research project, he or she can refer
eligible participantsto the research analyst who exploresinterest
with the participant, and after an expressed interest, reviews
and explainsthe study. Eligibility screening and written consent
are undertaken in person prior to randomization. The study
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biostatistician performs electronic randomization with study
IDs blindly assigned to intervention (online CBT-M plus
standard psychiatric care) and control (office-based group
CBT-M plus standard psychiatric care) groups. The study 1D
information with the respective group allocation will be
transferred onto cards placed in opaque, individual, sealed
envelopes. After aparticipant completes baseline questionnaires,
the research analyst opens the next envelope in sequence to
determine group allocation and study ID. Based on the results
of previoudly successful RCTSs, including the one conducted at
the identical study site, we will recruit 100 participants per
group or 200 overall (N=200). One-sided type 1 error rateis set
at 5%. We chose a margin of 3 and a correlation of 0.70,
indicating a sample size of 78 per group in 2 groups, which is
more than adequate for the detection of small-to-medium effect
sizes. The 16-week intervention entails 16 weekly group CBT
in-person sessions (control group) (1.5 hours in duration) and
16 weekly, phone-based navigator-health coach sessions (16
hours in duration per subject in group or individual formats).
Participants are assigned to review 1-2 workbooks and related
videos per week (16-32 workbooks per 16 weeks). Assessments
take place at post-intervention and 6 months follow-up. Given
the recruitment, consent, and intervention target of 48
participants per year, we expect to complete the study within
2.5to 3years.

Inclusion Criteria

Theinclusion criteriaare asfollows: (1) individuals 18-60 years
of age; (2) BDI-II of at least mild severity (score =14) with no
upper severity limit [23]; (3) MINI (Mini-International
Neuropsychiatric I nterview)-confirmed diagnosisof MDD [24];
and (4) fluency in English. All participants are diagnosed by a
CAMH staff psychiatrist with diagnosis confirmed viathe MINI
[24], administered at the screening visit.

Exclusion Criteria

The exclusion criteria are as follows: (1) individuals currently
receiving weekly structured psychotherapy; (2) individualswho
meet DSM-V (Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition) criteriafor severe alcohol or substance
use disorder (in the past 3 months), borderline personality
disorder, schizophrenia, or any other primary psychotic disorder,
bipolar disorder, or obsessive-compulsive disorder; (3)
individualswho manifest clinically significant suicidal ideation
defined as imminent intent or attempted suicide (in the past 6
months); and (4) individuas who are judged to have
treatment-resistant depression, as defined by failurein at least
2 trids of antidepressant medications or a course of
psychotherapy during the current depressive episode [25].

Interventions

Online Intervention

The online group CBT-M program combines online-accessed
workbooks with phone-based navigator coaching that assists
with the coordination and support of multiple software
interactions (eg, secure text messaging, Fitbit tracked walking,
and food monitoring via photography). Each participant is
loaned aFithit HR Charge 4 (Fithit Inc), which assesses physical
steps and 24-hour heart rate, averaged in 5-second intervals.
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Intervention content builds on 6 online RCTs with students
[26-32], 1 RCT with adults with type 2 diabetes [11,33,34]
(where significant mental health and blood glucose benefits
resulted), and 1 online RCT with youth diagnosed with MDD
[22]. The content contains 24 workbook chapters on multiple
topics derived from the focus group study (eg, Living By Your
Truths, Overcoming Wired-ness and Tired-ness, Mindfulness
and Relationships, Loss and Grief, Resilience, Befriending
Ourselves, Befriending Your Body with Exercise, Body Image,
Intimacy, Forgiveness, Overcoming Procrastination, Dealing
with Negative Moods, Stress Resilience, Reducing Performance
Anxiety, and Cultivating Inspiration), addressed in sequences
mutually agreed on by the participants and navigator-coaches.

The online CBT-M groups address structured tasks that elevate
mood and decrease anxiety. Depressive social withdrawals are
identified and reflected on while corrective emotional
experiences are elicited, structured, and supported. Healthy
internet interactions are reinforced by the web-based program
content (24 workbooks and 56 videos), with priorities guided
by participant interests. While internet-based contacts are
sometimes distracting “ escapes’ (eg, Netflix movies and video
game playing), they can be productive, socially engaging events
(eg, TED Talks, CBT discussion, and mindfulnessinstructions)
where role-modeling coordinateswith learning. Group members
stimulate and reinforce health behavior adoptions (exercise,
CBT, mindfulness, sleep hygiene, diet, and text message
encouragement) and transformations from distractive media
fixations to positive learning and enjoyment. Internet-based
contacts integrate with face-to-face professional and familial
contacts and social intimacy development. Group online CBT-M
tasks emphasize applying CBT-M methods in accord with
content themes, which are decatastrophizing, overcoming
perfectionism, sound dleep, self-befriending, courage
development, forgiveness, interpersonal mindfulness, and
autonomous generosity. This progression coordinates physical
and cognitive changesthat integrate interpersonal contactswith
self-management. The tracking of walking exercise and heart
rate (HR), on a24-hour basis, capturesHR elevationsthat reflect
episodes of anxiety and negative affect (elevated HR with
minimal movement). There is selective sharing of Fitbit
bio-behavioral data with designated staff and group members.
Reduced HR often accompanies mindfulness practice while
mildly elevated HR is closely associated with walking (ie,
movement-affected HR). Self-modification goals involve
improving autonomic nervous system balance through
appropriate exercise, improved sleep hygiene, and restorative
sleep [35].

Office-Based I ntervention

The on-site, usual-care CBT group follows the structure of the
“Mind Over Mood” workbook in reviewing CBT concepts and
procedures [36]. A series of worksheets assist participants in
differentiating moods from thoughts and situational influences,
leading to modifications of thinking, behavior, emotion, and
mood.

Difficulties with cognitive change are assumed to be associated
with self-acceptance deficits and negative mood dominance.
Increased self-acceptance is linked with mindfulness
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experiences, which involve “more focusing on the present
moment” and on nonjudgmental acceptance of ongoing
experience. Mindful breathing awarenessis described in content
on “balanced deep breathing” and in tension releases achieved
via progressive muscle relaxation practice [37].

An emphasized structure is the automatic thought record by
which negative, disturbing thoughts areidentified, and attention
directed to aternate thoughts evaluated as clearer and less
distorted. Thesetransitions are more difficult whenimmersions
in negative moods diminish the confidencein finding a“ better”
thought. Accordingly, self-efficacy is an important goal,
emphasized in exchanges of support between group members
and in enhanced experiences of self-acceptance.

Behavioral activations are structured for the development of
increased awareness and observations of how self-control
resources elicit gratifying activities. On the basis of behavioral
activation practices, cognitive restructuring strategies utilize
the automatic thought record or experiential approximations of
the automatic thought record [38].

Another major component of group CBT-M at CAMH involves
examinations of core beliefs where multiple techniques are
employed (eg, self-observation logs and historical self-reviews)
in the group setting and in individual homework assignments
between sessions [38].

Hypothesis

Online group CBT-M will be noninferior to standard,
office-based group CBT in the treatment of MDD (asindicated
by BDI-11 score change) when online and office-based treatment
groups are compared, using both intention-to-treat and
per-protocol analyses. Online group CBT-M will be more
cost-effective than standard, office-based group CBT, as
measured by cumulative costs and quality-adjusted life years
(QALY) calculated in the cost utility analysis. Within the online
CBT-M intervention participant group, digitally recorded
adherence data will predict outcome benefits (as reflected in
the BDI-I1 score change). Adherence over timewill be compared
within each participant using ageneralized estimating equation
logistic regression model with an autoregressive 1 (AR1)
correlation structure.

Outcome M easures

Primary Outcome

The primary outcome measureisthe BDI-I1 [23]. Itisa2l-item
self-report scale, measuring symptoms of depression with a
4-point Likert scale (0 to 3), with higher scoresindicating more
severe depressive symptoms. The customary cut-off scores for
mild depression are 14 to 25, moderate depression 26 to 30, and
severe depression 31 and greater.

Secondary Outcomes

The secondary outcomes assess the following: anxiety (Beck
Anxiety Inventory) [39]; depression (QIDS [Quick Inventory
of Depressive Symptomatology] [40] and HDRS-17 [17-item
Hamilton Depression Rating Scal€], consisting of an interview
with a blinded-assessor rater) [41]; mindfulness (FFMQ
[Five-Facet Mindfulness Questionnaire]) [42]; quality of life
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(EQ-5D [European Quality of Life Five Dimension]) [43,44];
patient costs (health care cost diary for major depression) [45];
and pain (brief pain inventory) [46].

All self-report measures and the HDRS-17 interview are carried
out at the same CAMH mood and anxiety research clinic in
identical assessment rooms. The HDRS-17 interviewer-assessor
is blinded to intervention and control conditions for the trial
duration and is experienced in the blinded-assessor role with
similar conditions conducted at the identical study site used in
thistrial [22].

Results

Analyses

Primary Outcome

The primary analysis will be aBayesian analysis of covariance
(ANCOVA), with change in BDI-Il between baseline and 16
weeks as the outcome and 2 covariates, the baseline score and
the intervention group variable, coded as “O” (for online) and
“I” (for in-office). We refer to the parameter of interest as A,
the baseline-adjusted difference between the 2 groups in the
change in BDI-II from baseline to 16 weeks, coded such that
A<0 means that the online group has a smaller decrease in the
level of depression over the course of the study. Then, if A>-3,
the improvement in the online group is at most 3 points worse
than the improvement in the in-office group, and the online
group isnoninferior to thein-office group. Using noninformative
priorsfor all study parametersin the ANCOVA model, we will
compute and plot the full posterior distribution of A, presenting
the lower 95% credible interval for A, and then calculating the
posterior probability that A>-3; in other words, the probability
(after observing the study data) that online CBT is noninferior,
according to our definition. One advantage of a Bayesian
approachisthat it allowsthe assigning of posterior probabilities
of noninferiority at other margins; notably, other margins near
3 may have equal levels of evidentiary support. For example,
without a penalty for multiple testing, we can compute the
probability that A>-2 or A>-4. Another advantage of the
Bayesian approachisthat it involvesamore useful presentation
of results than a simple confidence interval or P value. Finally,
the outputs of the Bayesian model can be used as probabilistic
inputs for the economic analysis. Since thisis a noninferiority
approach, the primary analysis will be per protocol, which, in
the presence of intervention nonadherence, ismore conservative
than intention-to-treat (ie, less likely to conclude that groups
are similar when they are not). Three secondary analyses of the
primary outcome will be conducted. First, we will make the
above between-group comparison of the changes in BDI-II
scores from baseline to each follow-up time point. Secondly,
we will perform an intention-to-treat analysis, including
outcomes on participantswho were nonadherent to their program
(standard care CBT vs CBT online) using established cut-offs.
Finally, to assessfor sengitivity to random imbalancein baseline
characteristic, the following covariates will be added to the
ANCOVA model: age, baseline anxiety, baseline depression
(HDRS-17), baseline pain, and baseline mindfulness. If more
than 5% of the participants included in the per protocol are
missing outcome data, that analysiswill use multipleimputations
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within the Bayesian model with full baseline covariate data used
to impute missing outcomes. In a second approach, we will
assume that missing follow-up data are missing not at random
and replace missing values by values randomly sampled from
the upper half (high BDI-I1) of their predictive distribution. This
represents the assumption that those who have no follow-up
BDI-Il have values lower than the median predicted by their
baseline characteristics. This will be repeated within the
intention-to-treat analysis, where missing outcome datawill be
more common.

Secondary Outcomes

A similar modeling approach will be used for each secondary
outcome (Beck Anxiety Inventory, QIDS, and HDRS-24),
mindfulness (FFMQ [Five-Facet Mindfulness Questionnaire]),
pain (brief pain inventory), health care cost diary for major
depression, and quality of life (EQ-5D). While noninferiority
margins per outcome are nonexistent, we will present
probabilities for a range of margins based on fractions of the
minimally clinical important difference for these scales (where
available) or fractions of a standard deviation. All primary and
secondary outcomes will be analyzed as continuous variables,
with outcomes modelled as normal, t, rescaled beta, |og-normal,
or gamma distributions, whichever is most appropriate.

Postintervention Period Outcomes

We will examine BDI-Il changes over time across the 2
intervention delivery model s during a 6-month post-intervention
period. To give aquantitative overview of changes between and
within groups over 6 months, al study outcomeswill be assessed
using linear mixed effects models incorporating within-person
correlation. Mixed effects models allow for including partial
data (eg, from participants with missed visits or who dropped
out prematurely) while accounting for repeated within-person
data[47]. The baseline and follow-up scores (up to 10 months
from baseline) will form the dependent variable and intervention
group, time, and the time-treatment interactions will be the
independent variables. Within-person correlation of residuals
will be handled by an AR1 error structure. Through the
examination of estimated model parameters and their 95%
confidence intervals, we can assess whether changes over time
are similar between groups and whether differences between
groups at any given time are clinically important.

Adherence

Multiple analyses are used to assess adherence in the online
group CBT-M program and the relationship of adherence to
both time and potentia predictors. Adherence is cumulatively
and quantitatively defined as a binary variable (adherent or
nonadherent). We will assess adherence over 2 distinct
periods—O0 to 2 months and 2 to 4 months—so each participant
has up to 2 adherence measures. Our first analysis of adherence
will simply be the calculation of percentages adhering in each
of thetime windows. The chi-squared or Fisher exact testswill
compare adherence within each of thetimewindows. All further
analyses will be carried out on the sequence of 2 adherence
measures on each participant using a generalized estimating
equation logistic regression model with an AR1 correlation
structure. A series of models will be run, which is as follows:
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to check adherence changes over time, we will use time as a
categorical predictor variable and assess its importance using
aWald test; to examine predictors of adherence, variables (steps
per day or HR, workbooks completed, text messages exchanged,
videos watched, and phone counselling calls completed)
measured at the start of each of the 2 time periodswill be added
as predictors for the corresponding adherence outcome. These
time-varying predictors help us assess whether the most recent
assessment of a given predictor predicts adherence over the
following 2 months.

Missing Data

Missing data may occur when participants miss an assessment
or outcome measure but continue the study participation or
because participants drop out prematurely. In the first case,
regression-based imputation at the individual patient level will
be used to impute the missing outcomes. In the second case,
imputing data using bottom quintile scores of responders will
be used as a worst-case sensitivity analysis. Loss to follow-up
isunavoidablein MDD studiesand can reflect poor intervention
response. It was arelevant comparison variable in the recently
completed RCT wherelossto follow-up intheintervention arm
was 10%, compared to 60% in the standard psychiatry control
arm[22]. While differences may be more modest in the proposed
trial (eg, 40% in group in-office CBT versus 10% in group
online CBT), they will be carefully monitored and, as previously
mentioned, represented in the cost-effectiveness and
intention-to-treat analyses.

Cost-effectiveness

Wewill conduct afull economic evaluation following the design
of a cost-utility analysis conducted from a societal and health
care consumer or payer's perspective. We will adopt the
following time horizons: within trial (4 and 10 months) and the
lifetime of the trial cohort. A within-trial cost utility analysis
will focus only on interventions directly evaluated in the trial.
We will estimate costs for (1) the interventions; (2) physician
services; (3) emergency department visits and hospitalizations;
(4) outpatient diagnostic tests; (5) drugs, including those
unrelated to MDD; (6) home care; (7) long-term care; (8)
out-of-pocket costs; and (9) productivity costs. Theintervention
cost will be estimated by estimating the value of time of those
administering the intervention, facility-use costs, and device or
equipment costs, amortized over an appropriate period. Resource
utilization, out-of-pocket costs, and productivity costs will be
estimated using a patient cost diary. We will assess health
outcome data in QALY using the EQ-5D at each time point
[48-52]. Cumulative costs and QALY will be estimated and
compared in order to calculate theincremental cost utility ratio,
and incremental net health benefit. We will plot the
cost-eff ectiveness acceptability curves and confidence ellipses
to demonstrate variability in a trial sample and illustrate
probability of online CBT-M being cost-effective compared
with astandard CBT program at arange of willingness-to-pay
thresholds.

Discussion

If the hypothesized results are obtained, online group CBT-M
for the treatment of MDD can be used by health care providers
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to deliver high-quality psychotherapy to more people in need.  provide policy makerswith definitive evidenceto appropriately
Online group CBT-M may be a primary treatment option for budget for internet-delivered CBT services. Acknowledged
individuals currently unable to access standard office-based study limitations include the lack of blinding of self-report
care due to distance, time, or cost. The cost-effectiveness measures other than the interview-delivered HDRS-17
analysis of online versus office-based group CBT-M will  assessment [41].
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Abstract

Background: Atria fibrillation (AF) is an increasingly common chronic health condition for which integrated care that is
multidisciplinary and patient-centric is recommended yet challenging to implement.

Objective: The aim of Coordinating Health Care With Artificial Intelligence—Supported Technology in AF is to evaluate the
feasibility and potential efficacy of a digital intervention (AF-Support) comprising preprogrammed automated telephone calls
(artificial intelligence conversational technology), SM'S text messages, and emails, as well as an educational website, to support
patients with AF in self-managing their condition and coordinate primary and secondary care follow-up.

Methods. Coordinating Health Care With Artificial Intelligence-Supported Technology in AF isa6-month randomized controlled
trial of adult patients with AF (n=385), who will be alocated in aratio of 4:1 to AF-Support or usual care, with postintervention
semistructured interviews. The primary outcomeis AF-related quality of life, and the secondary outcomes include cardiovascular
risk factors, outcomes, and health care use. The 4:1 allocation design enables a detailed examination of the feasibility, uptake,
and process of the implementation of AF-Support. Participants with new or ongoing AF will be recruited from hospitals and
specialist-led clinics in Sydney, New South Wales, Australia. AF-Support has been co-designed with clinicians, researchers,
information technologists, and patients. Automated telephone calls will occur 7 times, with the first call triggered to commence
24 to 48 hours after enrollment. Calls follow a standard flow but are customized to vary depending on patients' responses. Calls
assess AF symptoms, and participants' responseswill trigger different system responses based on prespecified protocols, including
the identification of red flags requiring escalation. Randomization will be performed electronically, and allocation conceal ment
will be ensured. Because of the nature of this trial, only outcome assessors and data analysts will be blinded. For the primary
outcome, groups will be compared using an analysis of covariance adjusted for corresponding baseline values. Randomized trial
data analysis will be performed according to the intention-to-treat principle, and qualitative data will be thematically analyzed.

Results:  Ethics approval was granted by the Western Sydney Loca Health District Human Ethics Research Committee, and
recruitment started in December 2020. As of December 2021, atotal of 103 patients had been recruited.

Conclusions: This study will address the gap in knowledge with respect to the role of postdischarge digital care models for
supporting patients with AF.

Trial  Registration: Australian New  Zedland Clinical  Trids Registry = ACTRN12621000174886;
https://www.australianclinicaltrial s.gov.au/anzctr/trial/ACTRN 126210001 74886

International Registered Report Identifier (IRRID): DERR1-10.2196/34470
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Introduction

Background

Atrial fibrillation (AF) is a chronic health condition that is
increasing in prevalence and is associated with substantial
morbidity. In 2010, the number of individualswith AF globally
was estimated to be 33.5 million, and this number is expected
to double by 2050 [1]. AF places a significant burden on the
health care system, particularly because of hospitalizations,
with health care costsrising faster than those for any other heart
rhythm condition [2]. AF isasubstantial contributor to stroke,
heart failure, cardiovascular events, dementia, and all-cause
mortality [3], and in addition to the morbidity associated with
these sequelae, symptomatic AF also contributes significantly
to reduced quality of life [4].

Integrated care for AF that is both patient-centric and
multidisciplinary is now recommended by several guidelines
as the optimal way to manage AF and thereby improve quality
of life, patient experience, and health outcomes [5-8]. Despite
the push for integrated care, implementation of this model of
care in a standardized way is difficult for many centers to
achieve. Digital health tools have the potential to facilitate the
integration and coordination of care between different clinicians
(eg, cardiologist and general practitioner [GP]) and the patient
[8], aswell as provide standardized pathways of care, support,
and education that are customizable and with the added potential
for delivery at scae. The inclusion of mobile heath
(mHealth)—delivery of health care and support through mobile
technologies—can enhance health care accessibility.
Simultaneously, mHealth can improve the reach of clinica
services to provide care to remote and isolated patients above
and beyond face-to-face clinical service offerings. mHealth
interventions have shown promise in prevention and
management of cardiovascular conditions [9-21].

Automated telephone calls are a type of mHealth intervention
with wide reach because anyone with a telephone—landline,
mobile phone, or smartphone—can potentialy receive these
types of telephone calls [21-23]. First-generation automated
telephone calls do not have voice recognition capabilities and
include unidirectional calls where the person only listensto a
recorded or automated script without the option to interact (eg,
areminder to take prescribed medications) or first-generation
interactive voice response (IVR), where the user interacts by
using the telephone’s keypad (eg, pressing 1 for Yes or entering
a number for their systolic blood pressure reading using the
keypad). Existing systematic reviews of automated telephone
calls have focused predominantly on these first-generation
interventions, without voice recognition, showing promising
but inconsistent effects in promoting medication adherence,
physical activity, immunization, screening, and appointment
attendance [22-24].

https://www.researchprotocol s.org/2022/4/€34470

Recent developments in the field of artificial intelligence (Al)
have led to the growing use of conversational Al-driven
technologies [25-27]. Conversational technologies simulate
human conversation with appropriate responses to dialogue
using text or voice. Voice-based conversational technologies
include smartphone assistants (eg, Apple's Siri and Amazon's
Alexa) and Al-driven automated telephone calls, such as more
recent VR systems with voice recognition capabilities. These
technologies can analyze verbal speech using voice recognition
software and natural language processing, and becausethey are
abletointeract with users conversationally, they can potentially
promote engagement with health interventions [22,25]. Some
potential advantages of the voice recognition software are that
it might further enhance the acceptability, engagement, and
effectiveness of the IVR system [22,28].

To date, only afew randomized controlled trials have assessed
the use of Al-driven automated telephone calls with voice
recognition in health care. These studies have shown mixed
resultsin screening interventions and pediatric care [29-31] and
improvements in postdischarge care and outcomes of patients
with acute coronary syndrome (eg, medication adherence and
adverse events) [32]. Interventions had wide variation in voice
recognition abilities (ie, from understanding only yes or no
responsesto understanding more complex phrases), and studies
rarely evaluated patient perspectives and satisfaction with the
intervention. So far, in AF, our literature search has identified
no Al-driven automated telephone interventions; most digital
solutions have focused on screening and basic support in
smartphone apps, and the success of such solutions has been
inconsistent [10-16,33].

Objectives

In this study, we will evaluate an intervention
—AF-Support—designed to support patients with AF, which
comprisesaseriesof Al-driven automated telephonecals(IVR
with voicerecognition ability), emails, SM Stext messages, and
an educational website. We will conduct a randomized
controlled trial to evaluate the efficacy of this intervention in
improving the primary outcome of AF-related quality of life
compared with usual care. Measures of engagement with the
intervention and semistructured interviews with intervention
participants will be used to evaluate the feasibility of the
intervention.

Methods

Study Design

The study will be a 6-month randomized controlled trial (4:1
allocation ratio) among adults with AF to evaluate the efficacy
of theintervention AF-Support inimproving AF-related quality
of life compared with a control group receiving usual care. It
will be complemented by a mixed methods process eval uation
to evaluate feasibility, uptake, and implementation. The 4:1
allocation ratio has been chosen to increase the number of
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participants exposed to the intervention to enrich data for the
assessment of engagement with the intervention, including
feasibility, uptake, and acceptability (Figure 1). The trial has

Figure 1. Study flow diagram. AF: atrid fibrillation.
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been registered in the Australian New Zealand Clinical Trials
Registry (trial number: ACTRN12621000174886).
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| Analysis |

Study Setting

This study will be conducted in Western Sydney, New South
Wales, Australia, with theinitial sites proposed to be Westmead
Hospital and Blacktown Hospital. Western Sydney serves a
culturally, linguistically, and socioeconomically diverse
population, with 35% of its population born oversess.
Participants will be recruited from cardiology inpatient and
outpatient services within the 2 hospitals.

Participants

Patients will be eligible to participate if they (1) are aged 218
years, (2) have a documented diagnosis of AF (including
recently diagnosed AF, chronic AF, or paroxysmal or persistent
AF), (3) have a mobile phone that is able to receive cals, (4)
are able to receive SMS text messages or emails and open
weblinks embedded in them, and (5) are competent with the
English language as ascertained by the study researchers.
Participants will be excluded from the study if they (1) are
participating in another AF clinical tria; (2) are pregnant; (3)
have a medical illness with anticipated life expectancy of <3
years; (4) are unable to provide written consent; or (5) have a
concomitant illness, physical impairment (eg, hearing
impairment), or mental condition that in the opinion of the study
team or the primary physician could interfere with the conduct
of the study, including outcome assessment.

Randomization and Blinding

The randomi zation sequence will be generated in R (using the
randomizeR package; R Foundation for Statistical Computing)

https://www.researchprotocol s.org/2022/4/€34470

and uploaded to REDCap (Research Electronic Data Capture,
Vanderbilt University) software [34]. Allocation conceal ment
will be ensured using management systems in REDCap. We
will create separate data access groups to ensure that blinded
researchers (eg, outcome assessors and data analysts) will not
be able to see randomization lists or access the randomization
form in REDCap. A nonblinded researcher will manage
randomization of the participants within REDCap as they are
recruited. The software will automatically allocate participants
to the intervention or control group according to the
randomization seguence, ensuring allocation conceament.
Randomization will be stratified by center and sex. The
allocation sequence will bein a4:1 ratio (intervention:control).
Because of the nature of the study, research study staff involved
in recruitment, data collection, and follow-up (eg, semistructured
interviews), along with participants and cardiol ogists, will not
be blinded to the randomization outcome.

Control Group

The control group will receive usual care. Usual carefor patients
with AF consists of postdischarge instructions from the
cardiologist regarding medications, lifestyle modification
recommendations, encouragement of follow-up with a GP to
be organized by the patient, and additional cardiologist
appointments, as needed.

Intervention: AF-Support Program

Overview

The AF-Support program comprises 7 patient outreaches (digital
visits) over 6 months through automated voice calls (IVR with
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voice recognition) and SMS text messages or emalils,
supplemented by an educational website (Figure 2). The
automated telephone system uses Al to interact with patients
and simulate human conversation. The Al underpinning the
automated telephone system (ie, conversational Al) [35] includes
two main components: automatic speech recognition, which is
able to recognize patient voice responses and translate them
into text, and natural language processing and understanding,
which identifies the semantic and syntactic elements from the
user utterance. The system was culturally adapted to Australia
and trained to recognize the Australian accent in uttered speech
(see Intervention Devel opment and Patient Invol vement section).
In addition, the system has a back-end feature called Pardon

Laranjoet d

Me; if the patient’s verbal response is not understood, it will
repeat the compl ete question and ask the patient to pressabutton
corresponding to their response (eg, "please press 1 for always,
2 for often, and 3 for sometimes'), ensuring that the user hears
the question more than once and has a chance to respond either
verbally or with a number option.

The intervention aims to support patients with AF in
self-managing their condition and coordinate primary and
secondary care follow-up. The AF-Support program provides
education and information on how best to navigate AF care, as
well asfacilitatesrisk assessment and provides clinician support
as needed, triggered by red flag responses to the outreaches.

Figure2. Overview of the AF-Support program. After leaving the hospital or clinic, patientswill receive 7 outreaches consisting of automated tel ephone
calls, emails, or SM'S text messages, along with access to an educational website. AF: atrial fibrillation; BP: blood pressure; GP: general practitioner.

Central monitoring unit oversees the program. If issues are identified, a telephone call with a trained health counselor is

triggered to clarify issues and then connect the patient to their physician.
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Digital Visits

Outreaches will occur at 24 to 48 hours, 14 days, 1 month, and
then monthly until the end of the 6-month program. The
automated telephone calls have an average duration of 4 minutes
and will start with ensuring that the intended patient has
answered the call, with options to call back or reschedule, and
assessing their general health. During the automated tel ephone
calls patientswill receive AF education and support, aswell as
verbally respond to risk assessment queries (Figure 3). On the
basis of their answers, patients will be presented with
information that istailored to their individual needs. The system
isprogrammed to refer to prior content aress, that is, if apatient
has reported in a previous telephone call that they have made a
GP appointment, the system will know not to ask again. Each
outreach will vary slightly in the information delivered and the
risk assessment queries (Table 1).

On the basis of patient responses to risk assessment queries,
certain answers will trigger an aert to the central monitoring
team and lead to an escalation pathway with clinician support,
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where needed. Triggering responsesinclude the following: poor
overal health status (options ranging from excellent to poor,
where poor triggers an alert), impact of AF symptoms on daily
life (options ranging from not at all to extremely, where
extremely triggers an alert), medication confidence rated 1 or 2
onascaleof 1to 7 (where 1isnot confident at all and 7 isvery
confident), nonadherence to medication (“Are you taking your
medications as instructed?’; options are yes or no), and not
having booked or attended a GP appointment within 1 month
of hospital discharge. These alertswill be seen and actioned by
the central monitoring team and addressed within 24 to 48 hours.

If participants are unable to be reached in the first call attempt,
the technology has the capability to leave voicemails directing
individuals to a 24/7 telephone number that they can use to
completethecall at amore suitabletime. If the systemisunable
to connect with the patient after 3 failed call attempts, an SMS
text message or email (depending on patient preference) will
be sent containing a link replicating the content of the call,
including the option for patientsto respond to the queriesusing
amultiple-choice response format (Figure 4).
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Figure 3. Example of the automated telephone call flow and content. GP: general practitioner.

Hello this is XX Hospital calling
for Mr Gary Chan. There are
some important parts of your ... First, we'd like to
atrial fibrillation care that we check how your
want to help with today. Yes or overall health is.
no, is this Gary? Would you rate it as
excellent, very good,
good, fair, or poor?

In our last call we mentioned
the importance of seeing a GP
regularly. Since your last visit
to XX hospital, have you seen
or scheduled an appointment
with your GP?

We would like to offer you some
resources that may be helpful to
you when managing atrial
fibrillation...

Table 1. Educational information and risk assessment queries delivered in each outreach.

Outreach number
1 2 3 4 5 6 7

Educational information

General lifestyle information (eg, diet and physical activity) ] 0 0 O

Importance of GP? support
Medication adherence O
Limiting alcohol intake
Blood pressure control
Warning signs and risk of stoke
Sleep apnea ad
Weight management O
AFP procedures

Risk assessment queries
Overall health status O O O O O O O
Regular GP or medical center
Transportation barriers to accessing appointments
Booked or attended GP appointment
AF symptoms and impact on daily life

O o o o

M edication confidence and adherence

8GP: general practitioner.
bAF: atrial fibrillation.
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Figure 4. Webpage substitute for the automated telephone call. It replicates content from automated telephone calls, including queries presented in a
multiple-choice response format, as seen on a smartphone.

ol Telstra Wi-FiCall =  8:56 pm @ () 68% =

@ ..stmeadaf myhealthconversations.com (1)

b i
M‘L | Health ‘w
| Western Sydney 3
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! Telstra Wi-Fi Call 2 5:57 pm @ Gi6en -
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Are you taking your medications as
instructed?

Yes
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information available about your
medications at www.nps.org.au.

If it's helpful, you can also make an
appointment with your local pharmacist
to review your medications.

| Health

W

CHAT-AF

flestern Sydney
| Local Health District

I Your Feedback

vy
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Finally, so that we can continue to improve
our ability to support you, did you find the
information in this survey helpful?

So, how would you rate your overall health?

Excellent

Yes @
ND
That's great!
Opt-Out | Privacy Policy. | Terms of Use
Next >

Education Website

In addition to these outreaches, an SM S text message or email
will be sent to intervention group participants every week to
encourage them to visit the educational website (Figure5). The
information on this website will be personalized based on
participant information collected at baseline (smoking status,
alcohol intake, diagnosis of hypertension, and prescription of
anticoagul ants or warfarin). The website will consist of various

https://www.researchprotocol s.org/2022/4/€34470
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modules, covering general AF information, AF procedures,
medications, alcohol, blood pressure, smoking, and weight
management, as well as providing general resources. Content
will be in the form of embedded videos, text, and images as
well asexterna linksto web-based resources, videos, webpages,
and brochures from reputabl e sources (eg, the Heart Foundation
and National Prescribing Service). An additional feature of this
websiteisthe embedded quiz questions that prompt patientsto
test their knowledge at the end of each module.
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Figure5. Personalized education website, as seen on a smartphone. It includes information about atrial fibrillation, medications, weight management,
alcohol, smoking, physical activity, blood pressure, treatment options (not shown in figure), and other lifestyle information (not shown in figure). The
website also has embedded quiz questions to test patients’ knowledge of the educational content. The images contained in these screenshots are stock

images;, no potentially identifiable patient information is shown.

Learning about AF

=

AF & Alcohol

-~
There are some great resources available to help
you leam about living with Atrial Fibrillation (AF),
and how 10 best manage your recovery.

We recommend you explore these resources
over the coming weeks - just follow the link
back to this page at any time

o

Eyi.

Video Introduction to AF >
F""“”"""‘ ‘ Cdrdplogists at Westmead AF & Smoklng
Hospital have put together a
° series of videos to help you
through your atrial fibrillation (]
L—‘ journey wit

Atrial Fibrillation or AF >

Here's an overview about Atrial

Physical Activity
Fibrillation (AF) and what it does -
to your heart. If you understand %

AF, it will help you manage your

health better, :7 A
AF Medications >
Blood Pressure
\ ' AF Medications - Learn and
_‘-x_\ W ¢ manage.
PN o

5:299 ol TE 201+ wl TN 5:307 Wl
 Messages. < Messages 4 Messages
§ westmeadaf myhealthconversations.com # westmeadaf myhealthconversations.com @ westmeadal.myhealthconversations.com
Health \\w < Home | Atrial Fibrillation or AF
Westem Sydney S Weight Management >
Local Health District  cHAT-AF
1] Reaching and maintaining a

healthy weight is key to properly
managing your AF.

Understand and manage the
impact of alcohol on your AF.

f you smoke, you should strive to
reduce and quit, 1o give yourself
the best chance of managing
your AF successfully.

How physical activity can
positively impact your AF.

t's important to understand and

=
d pressure

Heart
Foundation

L

> For further information and support call 131112
Monday to Friday during business hours
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>

What is atrial fibrillation (AF)?

A type of heart attack

A type of arrhythmia in which your heart
beats irregularly and often fast

Atype of stroke

N A type of heart muscle

I ntervention Development and Patient | nvolvement

The intervention was co-designed with patients, a
multidisciplinary group of health care providers, behavioral
scientists  with  experience  delivering  conversational
technology—based health management and wellness programs,
and technologists.

Therationaefor including automated telephone callsin addition
to emails and SMS text messages as part of the intervention
was based on 2 recent promising trends to engage patients in
health care. First, in the past couple of years, there has been a
growing use of conversational Al—driven technologies such as
automated telephone calls in health care [25-27], following a
similar trend that began in industry and government
organizations, with good acceptability and results [36]. These
technol ogies have been applied in different health domains such
as mental health support and chronic disease management to
enable a conversational interaction with patients and promote
engagement with health interventionswith the aim of increasing
intervention acceptability, use, and effectiveness [22,25-28].
Nevertheless, few randomized controlled trials have assessed
their effectiveness so far [29-32], and none in AF.

Second, it hasbecomeincreasingly common to use multichannel
communication to take advantage of different available
technologiesto interact with users. Having started in marketing
and commerce [37], and with growing use in health care [38],
multichannel communication aims to improve service quality
and user experience by engaging users through several

https://www.researchprotocol s.org/2022/4/€34470
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technology channels, depending on preference and the goal of
the interaction (eg, bookings, reminders, and education).
Therefore, our multidisciplinary team decided to use a
combination of automated telephone calls and emails or SMS
text messages, according to patient preference, to deliver the
intervention. The frequency of the interactions was decided
based on the experience of our technology partner in delivering
conversational technology-based programs and our own
experiencein delivering SM S text messaging programs[39-41].

We worked closely with a consumer representative with AF as
well as approached patients in cardiology waiting rooms at
Westmead Hospital. Patients were approached regardless of
whether they had been diagnosed with AF, given that we wanted
to ensure that the language in the call scripts was accessible to
alay audience without specific knowledge about AF. Patients
were involved in intervention development and refinement, as
well asin reviewing the scripts and content of automated calls.
Scripts went through severa iterations before finalization.
Patient feedback was overal positive (eg, “clear and
straightforward” and “ straightforward and easy to understand”).
We received suggestions to use more lay language and avoid
the use of medical terminology; for example, the use of heart
specialist instead of cardiologist. Health care providers had
input into the content and scripting of the IVR calls, aswell as
the educational website, to ensure that the information was in
accordancewith current AF clinical guidelines. We adapted the
intervention to incorporate the comments and suggestions
received from all stakeholders. The system was culturally
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adapted to Australia by using acustom voicewith an Australian
accent and by co-designing the call scripts with Australian
patients and health care professionals. The automatic speech
recognition engine wastrained to recognize different Australian
accents in uttered speech. Although the Al models were not
specifically trained on a Western Sydney population data set,
as part of our process evaluation we aim to assess the adequacy
and acceptability of the intervention in this population.

Study Outcomes

The primary outcome of the study is AF-related quality of life
at 6 monthsin the intervention group compared with the control
group, measured using the AF Effect on Quality-of-Life
(AFEQT) questionnaire (total score) [42]. The secondary
outcomes include AFEQT domain scores (symptoms, daily
activities, treatment concerns, and treatment satisfaction),
medication adherence, lifestyle behavioral outcomes, AF
knowledge, patient activation, patient care experience, health
outcomes, and health care service use. We will also assess the
feasibility of the intervention, focusing on acceptability and
engagement with different intervention components.

Laranjoet d

Data Collection and Study Procedures

Overview

A regular screening of upcoming patient appointments and
scheduled procedure lists will be conducted by the research
team and physicians to identify potential participants. We will
approach these participants (1) face-to-face during their visit to
obtain consent, (2) over the telephone before they attend their
scheduled appointment, (3) or within 48 hours of their visit to
the hospital. Eligible individuals who have provided informed
consent will be asked to complete a baseline assessment that
will consist of study-specific and validated questionnaires. After
baseline data collection, patients will be randomized into the
study groups. Both control and intervention group participants
will  complete study-specific surveys and validated
guestionnaires at baseline, 3 months, and 6 months (Table 2),
using a link delivered through SMS text message or email,
according to the participants’ preferences. For the purposes of
study data collection, SMS text message delivery will be
managed by TextCare software (Westmead Applied Research
Centre, University of Sydney) [40,41] and email delivery will
be managed using REDCap [34]. At 6 months, a purposive
sample of participantsfrom theintervention armwill beinvited
to participatein asemistructured interview. Wewill also collect
patient-specific program analytics throughout the duration of
the intervention.

Table 2. Data and outcome measures collected at baseline, 3 months, and 6 months.

Outcomes Data collected Baseline 3 months 6 months
Primary outcome: AF%related QoLP AFEQT® Questionnaire [42] O 0 u
Secondary outcomes
Medication adherence Self-reported d O
Lifestyle behavioral outcomes Self-reported ad O
AF knowledge AF knowledge scale [43] d O
Patient activation measure PAMY-13 Questionnaire [44] 0 O
Patient experience measure PACICE Questionnaire [45] ad O
Health events Self-reported and medical records O O
Health care services use Self-reported and medical records d
Feasibility (acceptability and engagement)  Semistructured interviews of
Feasibility (acceptability and engagement)  Program anaytics of of of

8AF: atridl fibrillation.

bQoL: quality of life.

CAFEQT: Atrial Fibrillation Effect on Quality-of-Life.
dpAM-13: Patient Activation Measure, 13 items.
€PACIC: Patient Assessment of Chronic lIness Care.

fIntervention group participants only; program analytics collected throughout the 6 months.

Study-Specific Questionnaires

Study-specific questionnaireswill collect dataon demographics,
medication adherence, lifestyle behavioral outcomes, health
events, health care service use in past 6 months, and patient
medical history (Multimedia Appendices 1-3). Health events,
health care service use, and medical history will be collected

https://www.researchprotocol s.org/2022/4/€34470

through study-specific questionnaires (self-reported) and
consolidated with hospital medical records.

Validated Questionnaires

The primary outcome will be measured using the AFEQT
Questionnaire, a reliable and validated 21-item questionnaire
measuring self-reported health-related quality of life specific
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to AF [42]. It consists of scores in four domains (Symptoms,
daily activities, treatment concerns, and treatment satisfaction),
along with aglobal measure. Scoresrange from 0to 100 (higher
scores associated with better quality of life). Theoverall AFEQT
score is calculated using atotal of the domain scores.

Other validated questionnaires will include the AF Knowledge
Scale[43]; the Patient Activation Measure, 13 items (PAM-13)
[44]; and the Patient Assessment of Chronic Iliness Care
(PACIC) Questionnaire [45]. The AF Knowledge Scale [43]
will be used to assess patients' knowledge of AF (1 point is
given for each correct response, with the potential total score
ranging from O to 10; the last item was removed, given that
thrombosis center is not aterm commonly used in Australia).
The PAM-13 [44] evaluates patients perceived knowledge,
skills, and confidence in self-management activities. Question
responses are structured according to a Likert scale from 1
(strongly disagree) to 4 (strongly agree), and total scores range
from O to 100 (higher scores representing more patient activation
in disease self-management). To assess patient satisfaction with
quality of care, the PACIC Questionnaire [45] will be
administered to all study participants at baseline and to
intervention group participantsonly at 6 months. Thisinstrument
is areliable and validated 20-item questionnaire that consists
of 5 subscales (patient activation, decision support, goa setting,
problem solving, and follow-up) and an overall summary score
ranging from 20 to 50 [45].

Process Evaluation: Semistructured | nterviews and
Program Analytics (I ntervention Group Only)

A process evaluation will be conducted following the Medical
Research Council framework [46] to assess feasibility,
engagement, and implementation through the use of
semistructured interviews with a sample of intervention
participants and program engagement metrics.

At the end of the 6-month program, a sample of participants
from the intervention arm will be invited to participate in
semistructured interviews. Interviewswill explore acceptability
and usability, as well as barriers and enablers to engagement;
user preferences and patient perspectives regarding specific
intervention components (eg, voice calls vs text-based
interaction); and impact of the intervention on the patient
journey and careintegration. Interviewswill follow apilot-tested
interview guide (Multimedia Appendix 4). We will use the
maximum  variation sampling method based on
sociodemographic characteristics and engagement metrics to
obtain abroad range of viewsfor the semistructured interviews.
A minimum of 20 interviews will be conducted; however,
additional interviewswill be conducted if needed until thematic
saturation is reached. Interviews will be conducted through
telephone, audio recorded, and manually transcribed for
subsequent analysis using NVivo 12 software (QSR
International).

Program engagement metrics will be collected and analyzed
(eg, number of completed telephone calls, number of queries
answered during each telephone call, and number of visits to
the educational website). Intervention use metrics will be
automatically collected through the IVR system and website
analytics. In addition, alog will be kept of responsestriggering
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escalation and subsequent contacts with the research team and
clinical resolution.

Analysis

A sample size of 385 is required to detect a between-group
difference of 7 [47] inthetotal score (100 points) of the AFEQT
Questionnaire[42] with 80% power (a=.05; SD 19), accounting
for adropout rate of 10%. All continuous data will be checked
for normality before performing parametric tests (2-tailed t
tests). Appropriate nonparametric tests (eg, Mann-Whitney U
test) will be used where data are not normally distributed.
Continuous variableswill be presented as meansand SDsunless
they are skewed, in which case medians and IQRs will be used.
Categorical variables will be presented as frequencies and
percentages. Effect estimates will be reported with 95% Cls.
The primary analysiswill be by the intention-to-treat principle.
In addition, per-protocol analyses will be performed and
reported. For the primary outcome (AFEQT total score), groups
will be compared using analysis of covariance adjusted for
corresponding baseline values. Similarly, other continuous
variable secondary outcomes will be adjusted using the
corresponding baseline measures (AFEQT domain scores:
symptoms, daily activities, treatment concerns, and treatment
satisfaction; AF knowledge score; PAM-13 score; PACIC score;
BMI; number of cigarettes smoked daily; number of acoholic
drinks consumed per week; exercise minutes per week; daily
fruit servings; and daily vegetable servings). For dichotomous
outcomes (proportion of self-reported medication adherence;
stroke and myocardial infarction rates; proportion of GP,
cardiologist, and emergency department visits; and proportion
of hospitalizations, catheter ablations, and cardioversions),
groups will be compared using alog-binomial regression also
adjusting for corresponding baseline values as fixed effect. A
statistical analysis plan will be finalized before data lock and
unblinding. P<.05 will be considered statistically significant.
All gtatistical analyseswill be performed using R (version 4.0.2).

Data from interviews will be analyzed using thematic analysis
[48] of transcribed audio recordings in NVivo 12 software.
Themes will be identified using an inductive data-driven
approach, that is, inductive thematic analysis [49]. Inductive
thematic analysisisaprocess of coding the data without trying
to fit it into a preexisting coding frame or to anaytic
preconceptions so that the themesidentified are strongly linked
tothedata[49]. First, wewill select relevant information in the
data, generating open codes in a codebook (first-cycle coding)
[50]. As the analysis progresses, several codes will be added
inductively. Second-cycle coding will involve focused coding
(ie, to find thematic similarity) and axial coding (ie, to find
relationships among the codes) [50]. Identification of themes
will occur by sorting the different codes into potential themes
and collating al the relevant coded data extracts within the
identified themes. Themeswill beidentified at asemantic level,
with analysis starting by organizing data to show patterns in
semantic content and then moving to the interpretation of the
patterns and their broader meanings and implications [49].
Revisions of the codebook by the authors will be conducted
iteratively through comparing and revising codes and emerging
themes. After a candidate thematic map is reached, the data set
will be reread to ensure the quality of the themes and refine
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them as needed. Reporting will follow the COREQ
(Consolidated Criteria for Reporting Qualitative Research)
checklist [51].

Ethics and Dissemination

Written and informed consent will be obtained from all study
participants before commencing any study procedures.
Participation in this study will be entirely voluntary, and
participants will have the option to withdraw at any point.

The digital technology platform will be hosted on the Amazon
Web Service Asia Pacific Region in Sydney, New South Wales,
Australia. Data handling and storage will be conducted in
accordance with the National Health and Medical Research
Council guidelines and Australian Code for Responsible
Conduct of Research. Identifiable data collected from this study
will be stored on the secure research data store server provided
by the University of Sydney and will only be accessibleto study
researchers. Questionnaire datawill be collected electronically
and stored on REDCap.

With participant consent, medical history datawill be collected
from patient medical files for the purpose of this study. As per
the Health Records and Information Privacy Act 2002 No 71
(Schedule 1, Section 10 [14]), the individua to whom the
information relates will provide consent for use of their
information, in line with the National Heath and Medica
Research Council’s Nationa Statement.

Results

Ethics approval was obtained from the Western Sydney Local
Hedth District Human Ethics Research Committee
(2020/ETH02546; November 4, 2020). Recruitment started in
December 2020, and as of December 2021, a total of 103
patients had been recruited. Results are expected to be published
in 2023.

Discussion

Anticipated Findings

This study will provide initial data on the efficacy of a novel
AF-Support program comprising apreprogrammed set of digital
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visits and conversational Al to provide automated but
customized postdischarge AF care designed to support integrated
care for patients with AF. It will also provide a detailed
evaluation of the implementation, uptake, and overall
acceptability of thismultichannel digital careintervention. The
design of the evaluation has been matched to the goals of the
study to both provide new data to enable a better estimate of
theefficacy of such adigital careintervention and inform further
development of chronic disease digital careinterventions. Digital
care programsfor postdischarge care have the potential to meet
the need for increasing management of chronic disease in the
community; yet, there islittle research on the effectiveness on
health  outcomes, patient-reported  experience, and
cost-effectiveness of digital care models.

Strengthsand Limitations of This Study

To the best of our knowledge, this will be the first detailed
evaluation of an Al conversational technology to support AF
integrated care. The intervention has been co-designed with
researchers, multidisciplinary clinicians from tertiary and
primary care, informaticians, and patients. Thetrial isdesigned
with a 4:1 alocation ratio such that most participants will
receive the intervention to enable a detailed examination of
feasibility and uptake, as well as the implementation process.

The limitations of the study include the 6-month duration and
not being powered to assess impact on clinical outcomes such
as cardiovascular hospitalizations and events.

Implications

If successful in thistrial, conversational Al interventions may
be able to complement clinical care by supporting patients
between clinical visitswith the GP and cardiac care team. Future
software devel opment in this area should explore the integration
of such a system with existing electronic medical records in
primary and secondary care—a major challenge for the health
information technology industry. Enabling seamless clinician
accessto the data collected by the system (eg, risk assessments
such as symptom eval uation) would be an important step toward
better integration of AF care. This research will contribute to
addressing the gap in knowledge with respect to the role of
postdischarge digital care models for supporting patients with
chronic disease.

Thiswork isfunded by the Digital Health Cooperative Research Centre as part of a collaborative partnership with HMS, which
provided in-kind support for the development and tailoring of the intervention to the Australian context. The Westmead Applied
Research Centre, University of Sydney, and the Western Sydney Local Health District provide in-kind professional support.
Study funders do not have authority over the study design; collection, management, analysis, and interpretation of data; writing
of the report; and decision to submit the report for publication. The authors would like to thank the technology partner (HMS)
and team members from the Westmead Applied Research Centre, HM S, and the Digital Health Cooperative Research Centre for
their effortsin the development of the Atrial Fibrillation—Support intervention.
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PACI C: Patient Assessment of Chronic llIness Care
PAM-13: Patient Activation Measure, 13 items
REDCap: Research Electronic Data Capture
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Abstract

Background: People of color (POC) who experience race-related stress are at risk of developing mental health problems,
including high levels of stress, anxiety, and depression. Mindful ness meditation may be especially well suited to help POC cope,
given its emphasis on gaining awareness and acceptance of emotions associated with discriminatory treatment. However,
mindfulness meditation rarely reaches POC, and digital approaches could reduce this treatment gap by addressing traditional
barriersto care.

Objective: Thisstudy will test the effectiveness of a self-directed app-based mindfulness meditation program among POC who
experience elevated levels of race-related stress. Implementation outcomes such as treatment acceptability, adherence, and
satisfaction will be examined.

Methods: Participants (n=80) will be recruited online by posting recruitment materials on social media and sending emails to
relevant groups. In-person recruitment will consist of posting flyersin communities with significant POC representation. Eligible
participantswill be block randomized to either the intervention group (n=40) that will complete aself-directed 4-week mindfulness
meditation program or await-list control condition (n=40) that will receive accessto the app after study completion. All participants
will complete measures at basdline, midtreatment, and posttreatment. Primary outcomes include changes in stress, anxiety, and
depression, and secondary outcomes constitute changes in mindfulness, self-compassion, rumination, emotion suppression, and
experiential avoidance. Exploratory analyseswill examine whether changesin the secondary outcomes mediate changesin primary
outcomes. Finally, treatment acceptability, adherence, and satisfaction will be examined descriptively.

Results: Recruitment began in October 2021. Data will be analyzed using multilevel modeling, a statistical methodology that
accounts for the dependence among repeated observations. Considering attrition issuesin self-directed digital interventions and
their potential effects on statistical significance and treatment effect sizes, we will examine data using both intention-to-treat and
per-protocol analyses.

Conclusions: To our knowledge, this will be the first study to provide data on the effectiveness of a self-directed app-based
mindfulness meditation program for POC recruited based on elevated race-related stress, a high-risk population. Similarly,
meaningful clinical targets for POC affected by stressors related to race will be examined. Findings will provide important
information regarding whether this type of intervention is an acceptabl e treatment among these marginalized groups.

Trial Registration: Clinical Trials.gov NCT05027113; https://clinicaltrials.gov/ct2/show/NCT05027113

International Registered Report Identifier (IRRID): DERR1-10.2196/35196
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Introduction

Background

Inthe United States, people of color (POC) aredisproportional ly
affected by stressorsrelated to race and ethnicity compared with
their non-Latinx White counterparts, with approximately 70%
of POC reporting having experienced some form of
discriminationintheir lives and 60% reporting facing day-to-day
discriminatory treatment [1,2]. The prevalence of these
discriminatory experiences varies across POC groups, with
Black individuals (70%) experiencing more instances of
discrimination compared with their Asian (57%) and Latinx
(45%) counterparts[1]. Notably, approximately 60% of Black,
49% of Asian, and 45% of Latinx individuals state that these
experiences make their lives harder [2]. Race-related stress is
the psychological distress associated with appraising asituation
asdisturbing or burdensome because of negativeracial bias[3].
Race-related stressors have multiple forms, such as direct
interpersona discrimination (ie, perceived differential and unfair
treatment among individuals), vicarious discrimination (ie,
observing members of one’srace or ethnicity being victimized),
and institutional practices (ie, lawsand policiesthat limit access
to services and opportunities) [4,5]. Common race-related
stressors experienced by POC include being treated with less
courtesy or respect, receiving poorer service, receiving unfair
treatment in the workpl ace, and negative interactionswith police
[2].

Race-Related Stress and the Mental Health of POC

When differential or unfair treatment is perceived as racialy
motivated, it triggers physiological (eg, cardiovascular reactivity,
dysregulated hypothalamic-pituitary-adrenal axis activity),
cognitive-affective (eg, rumination, emotion suppression), and
behavioral (eg, avoidance, aggression) responses that prepare
the individual to confront the situation [6-8]. The chronic and
unpredictable nature of race-related stressors often depletes
individuals psychological resources and increases their
vulnerability to developing mental health disorders [8].
Meta-analytic work shows that based on effect sizes, stress
(r=.27), anxiety (r=.22-.25), and depression (r=.21-.26) arethe
mental health problems most strongly correlated with
experiencing race-rel ated stress, and these associations seem to
be stronger among Asian and L atinx individualscompared with
Black individuals [9-11]. This disproportionate exposure to
race-related stressors may partly explain the higher prevalence
and persistence rates of mood and anxiety disorders among
Black, Asian, and Latinx groups compared with non-Latinx
White groups [12,13]. These adverse mental health outcomes
are especially concerning considering current social events,
including instances of police brutality [14], recent political
discourse [15], the COVID-19 pandemic [16], and an increase
in hate crimes [17] that have made race-related stressors even
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more salient, further affecting the mental health of POC
communities.

Considering POC exposed to race-related stress are at high risk
of developing amental health disorder, thereis a clear need for
treatments that allow individuals to cope effectively with these
stressors. Among humerous evidence-based treatments avail abl e,
mindful ness meditation may be particularly well suited to help
POC cope.

Mindfulness M editation for Race-Related Stressin
POC

Mindfulnessis apsychological trait associated with staying in
the present moment with one's experience (ie, physica
sensations, thoughts, emotions, behaviors), endorsing a
nonjudgmental and curious attitude, and cultivating acceptance
and self-compassion [18]. Self-compassion refersto an attitude
of openness to one's own suffering without avoiding it,
cultivating the desire to alleviate it without self-judgment [19].
Multiple meta-analyses have shown that increases in
mindfulness and self-compassion are two of the mechanisms
by which mindfulness meditation leads to decreasesin overall
stress, anxiety, and depression [20-24].

Furthermore, mindfulness meditation could be particularly
effective in helping POC cope with race-related stress by
reducing experiential avoidance. Experiential avoidance isthe
inability to remain in contact with distressing physical
sensations, thoughts, and emotions, even when doing so causes
harm in the long term [25]. POC exposed to race-related
stressors often develop emotional (eg, unwillingness to
experience sadness after being discriminated against) and
behavioral (eg, evading places or situationswherediscrimination
is anticipated to occur) avoidance that maintain mental health
symptoms [5,6,8]. As such, mindfulness meditation, with its
emphasis on bringing awareness to all experiences regardless
of their negative valance, may serve as an exposure strategy
that reduces avoidance, leading to decreases in psychological
distress[26].

Considering that rumination (ie, the passive and repetitive focus
on the causes and consequences of one's distress) [27] and
emotion suppression (ie, the active reduction of emotionally
expressive behavior when emotionally aroused) [28] are
mal adaptive emotion regulation strategies often used by POC
exposed to race-related stressors [5,6,8,29], researchers and
clinicians have hypothesized that mindful ness meditation may
be particularly well-suited for this popul ation [30-32]. Research
suggests that mindfulness meditation disrupts ruminative
tendencies by cultivating acceptance of and nonjudgmental
engagement with thoughts [33]. In the case of emotion
suppression, mindfulness meditation may help individuals
identify, describe, and healthily engage with emotionstriggered
by race-related stressors rather than suppress these feelings,
leading to decreases in mental health symptoms [34].
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Although research to date supports the effectiveness of
mindfulness meditation in reducing mental health problems,
most studies haverelied on almost exclusively non-Latinx White
samples [35], which significantly differ from POC on critical
demographic variables, such aslevel of education, income, and
culture (ie, norms, language, beliefs, customs). For example,
even in ameta-analysis where the primary aim was to examine
mindfulness meditation’s effectiveness among underserved
populations, lessthan 30% of studiesincluded had POC samples
[30]. A morerecent systematic review surveying literature from
1990 to 2016 found only 24 studies examining the effectiveness
of mindfulness meditation in POC samples, and just 25% of
these studies were conducted with adults [36].

Improving Accessto MindfulnessM editation for POC
via Technology

Despite the significant mental health need among individuals
who experience race-related stress and the existence of
promising interventions such as mindfulness meditation, POC
face numerous barriers to care, including limited access to
providers [37], financial and transportation constraints [38],
and stigma[39]. Although no single approach will eliminate all
barriers driving mental health disparities, using technology to
provide care could reduce this treatment gap [40,41].

Among many technological resources available, smartphones
represent a promising vehicle for providing mental health
services. The feasibility of this approach is supported by
extensive ownership of mobile devicesin the United States. For
instance, approximately 85% of Americans have asmartphone,
with POC having similar ownership rates as non-Latinx White
individuals[42]. Compared with non-Latinx White people, POC
arealso morelikely to be smartphone-dependent, meaning they
rely on these devices to access the internet in the absence of a
broadband connection at home. As such, interventions using
smartphones may be well positioned to reach those affected by
the digital divide observed in low-income households, as these
interventions capitalize on technology already owned by POC
[40,43].

In addition to their feasibility, there is a growing body of
evidence supporting the efficacy of app-based mental health
interventions[44,45]. Although somewhat limited, existing data
with POC samples are promising [40]. In the case of app-based
mindfulness meditation, multiple meta-analyses show that these
interventions effectively reduce overall stress, anxiety, and
depression [46-48] and increase mindfulness and
self-compassion [47,48]. To our knowledge, experiential
avoidance, rumination, and emotion suppression have not been
examined as potential clinical targetsin app-based mindfulness
meditation. Furthermore, similar to face-to-face mindfulness
meditation research, there is a lack of POC representation in
app-based mindfulness meditation studies.

I ssues of Engagement in App-Based Mental Health

I nterventions

Despite their feasibility and empirical support, there are
significant concerns regarding treatment engagement in
app-based mental health interventions. Enrollment rates are
low, with a meta-analysis showing that 8% to 58% of
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participants never download the intervention app [49]. Even
when the app is downl oaded, studies show that some users never
useit, and those who engage with the app are unlikely to do so
more than a few times, showing a decrease in use over time
[49,50]. Similarly, attrition rates range from 24% to 53%, with
higher rates found in longer programs (ie, more than 8 weeks)
[49]. Importantly, programs without guidance (eg, via human
coach, automated reminders) seem to lead to even poorer
treatment engagement [51]. Thislimited treatment engagement
in app-based mental health interventionsis concerning as users
may not receive enough treatment dosage to promote behavioral
change.

Considering theimportance of promoting treatment engagement
for the success of app-based interventions, researchers and
clinicians have proposed multiple strategies to increase
acceptability, improve adherence, and reduce attrition. Among
numerous approaches to promote app user engagement,
cultivating a sense of guidance and support may be especially
effective. Onboarding procedures in which users interact with
providers before starting the intervention, asking questions about
the intervention, problem-solving potential barriers to
engagement, and building a relationship with the team have
shown to be associated with higher treatment engagement [52].
Similar procedures in app-based interventions for POC seem
to be effective as users can ask questions about the program and
request assistance with technology [53]. As a whole, studies
show that onboarding procedures decrease treatment attrition
in app-based mental health interventions [49].

Among POC who have more limited access to technology, the
use of text messaging notifications could be a especially
well-suited strategy to increase treatment engagement. Text
messages capitalize on the high phone ownership rates among
POC while minimizing costs, as most phone plans include
unlimited text messages. The feasibility of this approach is
supported by previous studies showing that receiving smple
text messaging reminders increases attendance to face-to-face
treatment sessions among POC [54,55]. Importantly, this
engagement strategy iswell tolerated by participants[56]. These
findings among POC are consistent with other studies showing
that receiving prompts (eg, text messages, app notifications)
leads to higher treatment engagement in digital interventions
[57]. In app-based interventions, the use of prompts has also
been found to be associated with lower attrition rates [49].
Therefore, exploring treatment acceptability, adherence, and
satisfaction in these programsis crucial to determining whether
mindfulness meditation programs are relevant for POC who
experience race-related stress.

This Study

Considering the lack of research examining the effectiveness
of mindfulness meditation among POC, especialy those who
experience elevated levels of race-related stress, this study will
use a randomized controlled trial (RCT) approach to examine
whether receiving an app-based mindfulness meditation
intervention leads to decreases in the adverse mental health
outcomes more often associated with exposure to race-related
stress (ie, stress, anxiety, depression) among POC. Similarly,
thisRCT will test whether the intervention engages hypothesized
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mechanisms of change (ie, mindfulness, self-compassion,
experiential avoidance, rumination, emotion suppression). As
an exploratory aim, this study will examine whether decreases
in the primary outcomes of interest (ie, stress, anxiety,
depression) occur via hypothesized mechanisms of change (ie,
mindfulness, self-compassion, experiential avoidance,
rumination, emotion suppression). Finally, acceptability,
adherence, and satisfaction will be analyzed descriptively.
Results from this trial will contribute to the nascent data on
mindfulness meditation’s acceptability and effectiveness with
POC. To our knowledge, this study will be the first to include
a sample of POC recruited based on elevated levels of
race-related stress, a high-risk population that is not commonly
targeted in mindfulness meditation research.

Methods

Participants

A power analysis using G* Power [58] indicated that, based on
2 groups (ie, control vs active treatment), 3 repeated
measurements (ie, baseline, midtreatment, posttreatment), a
conservative r=.60 correlation among repeated measures, and
asmall d=0.2 treatment effect size, a sample of n=54 provides
95% power to detect a treatment by time interaction using the
most conservative outcome in this study. Considering recent
meta-anal ytic work suggesting an approximately 24% attrition
rate in short-term (ie, 4 weeks or less) mindfulness meditation
app trials with at-risk samples[49], we plan to recruit 80 POC
individuals for this study.

Individualsinterested in participating in this study will complete
an online screening questionnaire using Qualtrics, a platform
that is smartphone compatible. For study inclusion, participants
are required to (1) self-identify as a member of a POC group
(eg, Black/African American, Asian/Asian American/Pacific
Islander, Latinx, Native American/Native Alaskan, multiracial,
other), (2) report experiencing elevated levels of race-related
stress (ie, a score of 55 or higher on the Index of Race-Related
StressBrief [IRRS-B] [4] or a score of 12 or higher on the
Multicultural Discrimination Module [MDM] [59]), (3) speak
and read English, (4) not receive psychological services
currently (ie, individual or group therapy, any type of
counseling), (5) not have practiced mindfulness meditation for
more than 2 hours in the month prior to study commencement,
(6) own asmartphone with accessto theinternet, (7) bewilling
to install the mindfulness meditation app and accept daily
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notifications and text reminders, and (8) be aged 18 years or
older.

Thoseindividualswho meet eligibility criteriawill be contacted
by a research team member to obtain verbal consent and
randomize them to either the intervention group (n=40) or a
wait-list control group (n=40) using block randomization.
During this onboarding procedure, participants in the
intervention group will be assisted in installing the mindfulness
meditation app, setting app notifications, understanding daily
text messaging reminders, and getting familiar with the
intervention content. Similar onboarding procedures have been
shown to improve treatment adherence in app-based mindfulness
meditation studies[49,51]. Participantsin the control condition
will be reminded of the scheduled assessments and when they
will receive access to the mindfulness meditation app (ie, 4
weeks after randomization). Individual swho endorse self-harm
or suicidal ideation during the onboarding procedure or in their
repliesto the text messageswill be further assessed and referred
to crisis support services.

Ethical Approval

All procedures have been approved by the University of
Cadlifornia, LosAngeles ingtitutional review board (21-001426).
Thisstudy wasregistered at Clinical Trials.gov [NCT05027113].

Procedures

Participants are being recruited through social media, sending
emails to relevant groups, and posting physical flyers in
communitieswith significant POC representation. Considering
the current COV1D-19 pandemic, dataare being collected using
anonline procedure (ie, Qualtrics) at baseline (ie, randomization
or week 0), midtreatment (ie, 2 weeks after randomization), and
posttreatment (ie, 4 weeks after randomization) via online
guestionnaires. These assessments were piloted among POC to
improve survey clarity and minimize participant fatigue before
starting recruitment. These remote assessment strategies have
shown to be effective in app-based intervention research with
low-income POC [53].

Participants in both conditions will receive a free subscription
to the mindfulness meditation app intervention as an incentive
to participate. Additionally, participants will be compensated
with US $10, $15 and $25 for completing baseline,
midtreatment, and posttreatment questionnaires, respectively.
There is evidence that monetary compensation significantly
reduces attrition in app-based mindfulness meditation studies
[49]. Figure 1 shows the study design flow.
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Figure 1. Study flow diagram.
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Mindfulness M editation | ntervention

This study will use the Ten Percent Happier app, a
consumer-based mindfulness meditation app that offersawide
range of meditation practices devel oped and guided by renowned
expertsin thefield. Among the many mindfulness appsavailable
in the market, we chose this app because it has been shown to
be an effective intervention to increase mindfulness and decrease
anxiety and depressive symptoms in previous studies [60-62].
It isimportant to note that samplesin these studies were almost
exclusively non-Latinx White.

Theintervention will consist of using the Ten Percent Happier
app to complete at least 1 meditati on daily—with the possibility
of exceeding thisgoal by choosing additional meditations—for
4 weeks. More specifically, participants will be asked to
complete The Basics and The Basics |1 courses to familiarize
themselveswith the principles of mindfulness meditation. Each
audiorecorded session begins with a short video providing
psychoeducation around mindfulness meditation and teaching
specific techniques (eg, using the breath as an anchor, redirecting
attention, noting thoughts and emotions). These 2 introductory
courses comprise 15 sessions, in which the meditation length
gradually increases from 5 to 17 minutes. For the last 2 weeks
of the program, participants will be invited to complete the
Essential Advice course, which dispels common myths around
mindfulness meditation (eg, “meditators empty their minds,”
“successful meditations are those without distractions’) and
teaches participants how to deal with common obstaclesin their
practice (eg, difficult emotions, strong physical sensations).
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This additional course comprises 14 sessions ranging in length
from 15 to 18 minutes. For any additional practice, participants
will be able to select any meditation from the Ten Percent
Happier library based on their preferences. This highly
structured 4-week introductory course may be more likely to
providethe foundation necessary for participantsto benefit from
mindfulness meditation compared with less structured programs
often seen in app-based mindfulness meditation research [46].
Moreover, short-term app-based mindfulness meditation
interventions (ie, 4 weeks or less) lead to lower attrition rates
compared with longer programs [49].

Given the evidence of low treatment adherence in self-directed
app-based mindfulness meditation [49-51], we will use a
combination of app and text messaging reminders. The Ten
Percent Happier app allows usersto set adaily notification that
can be personalized. Similarly, users will receive daily text
messages reminding them to complete their daily meditation.
Similar procedures have been hypothesized to foster a
therapeutic relationship that keeps the user engaged and
promotes a sense of accountability [50,52]. Text messaging
reminders have proven effective in increasing treatment
adherence among POC community samples [54-56,63],
including those in app-based mindfulness meditation studies
[49].
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M easures
Screening

Race-Related Stress

The 22-item IRRS-B [4] measures multiple sources of
race-related stress, including individual, institutional, and
cultural sources. Participantsrate itemson ascaleranging from
0 (this never happened to me) to 4 (this event happened and |
was extremely upset), with higher scores indicating more
race-related stress. Items include “You notice when POC are
killed by the police, the mediainformsthe public of thevictims
criminal record or negative information in their background,
suggesting they got what they deserve,” “ You have been subject
to racist jokes by non-POC people in positions of authority and
did not protest for fear they might have held it against you,”
and “You were refused an apartment or other housing; you
suspect it was because you are a POC.” The IRRS-B was
developed with a POC sample (ie, Black individuals), showing
adequate reliability (a=.78) for both cultural and individual
subscal es and acceptablereliability (a=.69) for theinstitutional
subscale. The wording of the IRRS-B will be slightly adapted
to capture the experience of multiple POC groups rather than
only Black individuals. For study inclusion, participants need
to obtain a score of 55 (range 0-88), which represents elevated
race-related stress.

Perceived Discrimination

The 8-item MDM [59] measures perceived discrimination across
different racial, ethnic, and cultural groups. Participants rate
itemson ascaleranging from 1 (never) to 4 (often), with higher
scoresindicating more level s of perceived discrimination. Items
include “How often have you been treated with less respect than
other people?’ “How often have people acted as if they think
you are not smart?’ and “How often have you been threatened
or harassed? The MDM was developed using a sample
representative of the US popul ation (approximately 40% POC)
and has shown good internal consistency (0=.81-.88) in a
previous study [59]. For study inclusion, participants need to
obtain ascore of 12, which represents the 75th percentile of the
population distribution.

Primary Outcomes

Stress

The 10-item Perceived Stress Scale (PSS) [64] is the most
widely used measure of perceived stress. Participantsrateitems
on ascale ranging from 0 (never) to 4 (very often), with higher
scores indicating more stress. The measure includesitems such
as"“How often have you felt that you were unabl e to control the
important things in your life?” “How often have you felt
confident about your ability to handle your personal problems?’
and “How often have you been ableto control irritationsin your
life?” The PSS has shown good reliability (a=.84-.86) and
vdidity [64], and it iscommonly used in mindful ness meditation
research [22]. The PSS will be administered at baseline,
midtreatment, and posttreatment.

Anxiety

The General Anxiety Disorder (GAD-7) scale[65] isone of the
most widely used measures of anxiety symptoms. Participants
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rate items on a scale ranging from O (not at al) to 3 (nearly
every day), with higher scores indicating more severe anxiety
symptoms. The scale includes items such as “ Feeling nervous,
anxious or on edge” “Not being able to stop or control
worrying,” and “Feeling afraid as if something awful might
happen.” The GAD-7 has shown good internal consistency
(0=.89-.90) and validity in POC samples[66]. The GAD-7 will
be administered at baseline, midtreatment, and posttreatment.

Depression

The 8-item Patient Health Questionnaire (PHQ-8) [67] is one
of the most widely used measures of depressive symptoms.
Participants rate items on a scale ranging from O (not at al) to
3 (nearly every day), with higher scoresindicating more severe
depressive symptoms. This measure includes items such as
“Little interest or pleasure in doing things,” “Feeling down,
depressed, or hopeless,” and “ Feeling bad about yourself or that
you are a failure or have let yourself or your family down.”
Although the PHQ-8 omits an item assessing suicidal ideation
and self-harm, meta-analytic work shows this version is
practically equivalent to the original PHQ-9 measure [68]. The
PHQ-8 has good reliability (a=.86-.89) and has shown validity
across different racial and ethnic groups [69]. The PHQ-8 will
be administered at baseline, midtreatment, and posttreatment.

Secondary Outcomes

Mindfulness

The 15-item Mindful Attention Awareness Scale (MAAS) [70]
measures mindfulness. Participants rate items using a scale
ranging from 1 (almost always) to 6 (almost never), with higher
scores indicating more mindfulness. Items include “I find it
difficult to stay focused on what’s happening in the present,”
“1 tend not to notice feelings of physical tension or discomfort
until they really grab my attention,” and “1 could be experiencing
some emotion and not be conscious of it until sometime later.”
The MAAS is one of the most used measures of mindfulness
[71], showing good internal consistency (a=.80-.87) during its
development [70]. The MAASwill be administered at baseline,
midtreatment, and posttreatment.

Self-compassion

The 12-item Self-Compassion Scale-Short Form (SCS-SF) [19]
measures self-compassion. Participantsrateitems using ascale
ranging from 1 (almost never) to 5 (almost always), with higher
scores indicating more self-compassion. Itemsin this measure
include “I try to be understanding and patient toward those
aspects of my personality | don't like,” “I try to see my failings
as part of the human condition,” and “When I’ m going through
avery hardtime, | give myself the caring and tenderness| need.”
In the development study of the SCS-SF, this scale showed
good internal consistency (0=.86) and validity in asamplewith
significant POC representation [19]. The SCS-SF will be
administered at baseline, midtreatment, and posttreatment.

Experiential Avoidance

The 15-item Brief Experiential Avoidance Questionnaire [25]
measures experiential avoidance. Participants rate their
responses on a scale ranging from 1 (strongly disagree) to 6
(strongly agree), with higher scoresindicating more experiential
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avoidance. Itemsinclude “1’m quick to leave any situation that
makes me feel uneasy,” “I would give up alot not to feel bad,”
and “I work hard to keep out upsetting feelings.” The BAEQ
has shown good internal consistency (0=.80-.86) and construct
validity [25]. The BAEQ will be administered at baseline,
midtreatment, and posttreatment.

Rumination

The 5-item brooding subscale of the short version of the
Ruminative Response Scale (RRS-SF) [27] measures
rumination. Participants rate their responses on ascale ranging
from 1 (almost never) to 4 (almost always), with higher scores
indicating more rumination. ltemsinclude “Why can't | handle
things better?’ “Why do | have problems other people don't
have?’ and “What am | doing to deserve this?’ The RRS-SF
brooding subscale has shown adequate internal consistency
(a=.79) and validity in studies with POC samples that
experience discrimination [72]. This subscale will be
administered at baseline, midtreatment, and posttreatment.

Emotion Suppression

The 4-item expressive suppression subscale of the Emotion
Regulation Questionnaire (ERQ) [28] measures emotion
suppression. Participantsrate their responseson ascaleranging
from 1 (strongly disagree) to 7 (strongly agree), with higher
scores indicating more emotion suppression. Items include “|
keep my emotions to myself,” “When | am feeling positive
emotions, | am careful not to express them,” and “1 control my
emotions by not expressing them.” The expressive suppression
subscal e of the ERQ has shown adequate reliability (0=.68-.76)
and validity in samples with significant POC representation
[28]. Furthermore, this subscale has been used in mindfulness
research with POC [29]. The ERQ will be administered at
baseline, midtreatment, and posttreatment.

Descriptive Outcomes

Acceptability and Appropriateness of the I ntervention

The Attitudes Toward Psychologica Online Interventions
(APQI) [73] is a 16-item measure of experiences with digital
interventions with 4 subscales (ie, skepticism and perception
of risks, confidence in effectiveness, technologization threat,
anonymity benefits). Participants rate items on a scale ranging
from 1 (totally agree) to 5 (totally disagree), with higher scores
indicating more perceived acceptability and appropriateness.
The skepticism and perception of risks subscaleincludesitems
such as “By using the app, | do not expect long-term
effectiveness’ and “It is difficult to implement the suggestions
of the app effectively in everyday life” The confidence in
effectiveness subscales containsitems such as*| havethefedling
that the app can help me” and “ I believe that the concept of app
interventions makes sense.” Thetechnol ogization threat subscale
includesitemssuch as“| am morelikely to stay motivated with
atherapist rather than when using an app” and “| learn skillsto
better manage my everyday life from a therapist rather than
from an app.” The anonymity benefits subscale has items such
as “An app is more confidential and discreet than visiting a
therapist” and “1 would be more likely to tell my friends than |
use an app than that | visit a therapist.” The APOI has shown
good reiability (a=.83) and validity in a previous study [74].
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The wording of the APOI will be slightly modified to refer to
app-based interventions rather than online interventions. The
APOI will be administered to participants in the intervention
group at baseline, midtreatment, and posttreatment.

Treatment Satisfaction

The 7-item satisfaction with therapy subscal e of the Satisfaction
with Therapy and Therapist Scale-Revised [75] assesses
treatment satisfaction with the app program. Participants rate
itemsonascaeranging from 1 (strongly disagree) to 5 (strongly
agree), with higher scores showing more treatment sati sfaction.
Examples of itemsinclude “1 am satisfied with the quality of
the therapy | received,” “My needs were met by the program,”
and “l would recommend this program to a friend.” The
satisfaction with therapy subscal e has shown excellent reliability
(0=.92) and vdidity inadigital intervention study with aracialy
and ethnically diverse sample [76]. The wording of the
satisfaction with therapy subscale will be adapted to suit the
app-based format of the intervention better. The satisfaction
with therapy subscale will be administered to participants in
the intervention group at baseline, midtreatment, and
posttreatment.

Treatment Adherence

Number of meditations completed, number of dayswith at |east
one meditation completed, and total time meditated in minutes
will be used as behaviora measures of treatment adherence.
Thisinformation istracked by the Ten Percent Happier app and
will be obtained by asking participantsin the intervention group
to share a screenshot of their app profile via text message.
Previous studies have shown that this methodology allows
researchersto obtain accurate behavioral indicators of treatment
adherence[60,77]. These behaviora indicatorswill be collected
at midtreatment and posttreatment.

Results

Recruitment began in October 2021. This study will use
multilevel modeling, a statistical methodology that allows
time-varying predictors and handling dependence among
repeated observations. We will examine changes in primary
outcomes (ie, stress, anxiety, depression), hypothesized
mediators (ie, mindfulness trait, self-compassion, experiential
avoidance, rumination, emotion suppression), and treatment
effects from baseline to midtreatment and posttreatment, and
from midtreatment to posttreatment within each group. Test of
mean differenceswill be cal cul ated by fitting modelswith group
condition (ie, intervention vs control) as the predictor, time as
awithin-group factor (ie, baseline, midtreatment, posttreatment),
and a group-by-time interaction. To explore whether changes
in primary outcomes are mediated by changes in the
hypothesized mechanism of change, wewill conduct mediation
analyses. Relevant demographic variables (eg, income, age,
gender) will be added to the models as covariates. These models
will include random intercepts to capture potential differences
in the starting points of each outcome and an autoregressive
error structure to account for dependence among repeated
measures. Given the relatively small sample size in this study,
random slopes will be fitted when possible. Although our
primary interest isin group-by-timeinteractions corresponding
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to differential treatment effects, should significant interactions
or main effects be found, follow-up contrasts can be used to
examine within-group changes over time and between-group
differences at each time point.

Considering issues of attrition and their potential effects on
statistical significance and treatment effect sizes in app-based
mindfulness meditation research [49], we will examine data
using both intention-to-treat and per-protocol analyses[78]. In
intention-to-treat analyses, group comparisons include all
patients originally allocated after randomization, regardless of
participant adherenceto the intervention or withdrawal . Missing
datawill be handled using the last-observation-carried-forward
method, which is considered a conservative approach. In
per-protocol analyses, group comparisons include only those
participantswho compl eted the treatment as planned originally.
Measures of treatment acceptability, satisfaction, and adherence
will be examined by calculating descriptive statistics.

Discussion

Principal Findings

Despite extensive evidence showing the negative mental health
effects of race-related stress in POC [6-11,14-17] and the
promise of mindfulness meditation to help these individuals
cope [20-24,26,30-32,79], this evidence-based treatment
continues to be understudied among this high-risk population
in both traditional [30,35,36] and digital formats [46-48]. As
such, this study seeks to address gaps in the literature by (1)
recruiting a sample exclusively composed of POC who report
elevated levels of racerelated stress and (2) testing the
acceptability and effectiveness of a self-guided app-based
mindful ness meditation intervention.

The main goal of this study is to determine whether POC who
receive this self-directed app-based mindfulness meditation
intervention experience reductions in mental health symptoms
often associated with experiencing race-related stress. Based
on previous meta-analyses[46,47,79], we hypothesize that POC
who receive the intervention will experience significant
decreases in overal stress, anxiety, and depression compared
with those in the control group.

An additional goal of this study is to examine whether this
sdlf-directed app-based mindful ness meditation program engages
potentially relevant clinical targets for POC exposed to
race-related stress. Based on previous meta-analyses [20-24],
we hypothesize that POC who receive the intervention will
experience significant increases in  mindfulness and
self-compassion compared with those in the control group.
Although increases in mindfulness are a well-established
mechanism of change in mindfulness meditation programs, the
role of self-compassion is less understood, warranting further
investigation [20,21,23,24]. Considering previous studies
showing the crucia role of experiential avoidance [80,81],
rumination [20,23,24,82,83], and emotion suppression
[29,83,84] as mediators in the development of mental health
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problems among individual s exposed to stressorsrelated to race,
we hypothesize that POC who receive the intervention will
experience significant decreases in these 3 variables compared
with those in the control group.

Although mediation analyses are exploratory in nature, given
the relatively small sample in this study, we hypothesize that
changes in the secondary outcomes (ie, mindfulness,
self-compassion, experiential avoidance, rumination, emotion
suppression) will mediate changesin the primary outcomes (ie,
stress, anxiety, depression). These analyses will provide novel
information regarding potentially meaningful mechanisms of
change in mindfulness meditation interventions among POC
exposed to race-related stressors.

Finaly, information regarding treatment acceptability,
satisfaction, and perceived appropriateness may be especially
important, given researcher and clinician concerns regarding
potential cultural mismatches between mindfulness meditation
and the needs of POC [32,85]. Similarly, data on treatment
adherence in self-directed app-based mindfulness meditation
are crucial to understanding whether this digital approach can
indeed reduce unmet mental health need among POC while
capitalizing on technology already availablein householdswith
more limited technological device ownership [40]. Issues of
treatment adherence are significant considering extensive
evidence of low enrollment, poor use, and high attrition rates
in self-directed app-based interventions [49-51]. As such,
descriptiveinformation regarding number of individualsenrolled
versus those eligible, number of meditations completed, total
time meditated in minutes, survey completion rate, and number
of dropoutsis essential to determine the feasibility of thistype
of program and the potential impact of the engagement strategies
used in this study (ie, short program length, onboarding
procedure, text messaging reminder system, app notifications,
financial incentives).

Conclusion

To our knowledge, thiswill bethefirst study to include asample
of exclusively POC presenting with elevated levels of
race-related stress, contributing to the nascent data on the
acceptability and effectiveness of self-directed app-based
mindfulness meditation among marginalized groups. This study
may help reduce disparities in mindfulness meditation among
POC by testing an innovative delivery method and identifying
relevant clinical targets for this at-risk population. Findings
from this study could also inform the design of future studies
using methodologies that provide more nuanced information
about contextual and cultural factorsinfluencing the success of
digital mindfulness meditation interventions among POC (eg,
qualitative, mixed methods). Similar approaches have provided
relevant data on factors facilitating the provision of traditional
face-to-face mental health services for communities of color
[86]. This line of research is necessary to guarantee that
app-based interventions for POC attend to issues of diversity,
equity, and inclusion, reducing inequities already present in
brick-and-mortar mental health services[43].
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Abstract

Background: Menta health has come to be understood as not merely the absence of mental illness but also the presence of
mental well-being, and recent interventions have sought to increase well-being in various populations. A population that deserves
particular attention is that of health care workers, whose occupations entail high levels of stress, especially given the ongoing
COVID-19 pandemic. A neuroscience-based web-based well-being program for health care workers—the Thrive program—has
been newly developed to promote habits and activities that contribute to brain health and overall menta well-being.

Objective: This paper describes the protocol for arandomized controlled trial whose objective isto evaluate the Thrive program
in comparison with an active control condition to measure whether the program is effective at increasing well-being and decreasing
symptoms of psychological distressin health care workers at a designated Australian hospital.

Methods: The trial will comprise two groups (intervention vs active control) and 4 measurement occasions over a 12-week
period. A survey will be administered in each of weeks 0, 4, 8, and 12, and the well-being program will be delivered in weeks
1-7 (viaweb-based video presentations or digital pamphlets). Each of the 4 surveys will comprise arange of questionnaires to
measure well-being, psychological distress, and other key variables. The planned analyses will estimate group-by-timeinteraction
effects to test the hypothesis that mental health will increase over time in the intervention condition relative to the active control
condition.

Results: The Thrive program was delivered to a small number of wards at the hospital between February 2021 and July 2021,
and it will be delivered to the remaining wards from October 2021 to December 2021. A power calculation has recommended a
sample size of at least 200 participantsin total. A linear mixed model will be used to estimate the interaction effects.
Conclusions: Thistria seeksto evaluate anew web-based well-being program for health care workers at amajor public hospital.
It will contribute to the growing body of research on mental well-being and ways to promote it.

Trial Registration: Australian New Zealand Clinical Trials Registry ACTRN12621000027819; https://tinyurl.com/58wwjut9
International Registered Report Identifier (IRRID): DERR1-10.2196/34005

(JMIR Res Protoc 2022;11(4):€34005) doi:10.2196/34005

KEYWORDS

well-being; Composure, Own-worth, Mastery, Positivity, Achievement, and Satisfaction for Wellbeing; COMPAS-W; mental
health; resilience; health care; hospital; brain; neuroscience; online; randomized controlled trial; RCT
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Introduction

Background

In recent decades, the medical and behaviora sciences have
recognized that mental health is not merely the absence of
mental illness but also the presence of mental well-being [1].
Thus, mental illness and well-being are distinct albeit related
constructs that need to be considered in research and clinical
practice. In aseminal study of the US adult population, Keyes
[2,3] delineated three categories of mental well-being:
flourishing, moderately healthy, and languishing. Those with
high well-being and no mental illness are described as
flourishing, whereas those with low well-being may be free of
illness (pure languishing) or not (eg, depressed and languishing
in the case of those with major depression). In the representative
sample of >3000 adults, less than one-fifth were flourishing,
and a comparable proportion were languishing. Of those with
low well-being, over haf did not meet criteria for a major
depressive episode, generalized anxiety disorder, panic disorder,
or alcohol dependence over the preceding 12 months. On
average, those who were purely languishing reported less than
one symptom of each of these disorders, suggesting that low
well-being is not a proxy for subclinical illness but rather a
distinct condition. This was supported by confirmatory factor
analysesthat indicated that a correlated 2-factor model wasthe
best way to account for the data on menta illness and
well-being. Furthermore, it was found that pure languishing
was not only as prevalent aspureillness(ie, illnesswithout low
well-being) but also associated with more savere psychosocial
outcomes (relative to pure illness) on 9 out of 11 measures.
Clearly, low mental well-being can place a substantial burden
on theindividual and on society that stands apart from the costs
of illnessalone and needsto betargeted initsown right in health
promotion strategies.

More recently, there have been important advances in the
measurement and understanding of mental well-being. Gatt et
a [4] developed a composite measure of well-being—the
Composure, Own-worth, Mastery, Positivity, Achievement, and
Satisfaction for Wellbeing (COMPAS-W) scale—that assesses
both hedonia (ie, positive affect and life satisfaction) and
eudaimonia(ie, fulfillment of one’'s potential and having asense
of life purpose) across six subcomponents. Composure (dealing
effectively with stress or adversity), Own-worth (a sense of
autonomy and self-respect), Mastery (self-confidence and
perceived control over one's environment), Positivity (happiness
and optimism), Achievement (setting and pursuing goals), and
Satisfaction (with one’s life, health, and relationships). This
factor structure was confirmed in a major twin study of
Australian adults, aswasthe scale’sreliability and validity. For
example, well-being was associated with lower levels of
depression, anxiety, and stress symptoms; higher work
productivity; and healthier diet, exercise, and sleep habits [4].
The COMPAS-W measure has allowed researchers to explore
the genetic and neural underpinnings of mental well-being [5-7]
and, crucialy, to determine the extent to which well-being might
be modifiable through interventions and other environmental
influences. From their twin study, Gatt et a [4] derived
heritability estimates between 24% and 48% across the 6
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subcomponents of well-being, with the remaining variance
attributed to the unique environment. This indicates that,
although well-being is significantly influenced by genetic
factors, it is certainly subject to externa influences as well,
which isencouraging for practitioners who would seek to raise
levels of well-being in a given popul ation.

As mental well-being has been recognized as a key construct
in its own right and one that is substantially determined by
nongenetic factors, it has become the focus of interventionsthat
aim to elevate it or at least prevent its decline. To date, there
have been 2 randomized controlled trials (RCTs) investigating
the effects of an intervention on COMPAS-W scores. In atrial
involving a subsample from the aforementioned twin study,
Routledge et a [8] evaluated a 30-day brain training (ie,
computerized cognitive training) program comprising games
and exercises related to cognitive and affective processing as
well asemotional regulation. Relativeto awaitlist control group,
training participants exhibited changes in explicit emotion
identification and implicit emotion bias for a number of facial
expressions, but these alterations did not lead to changes in
well-being or psychological distress. However, the brain training
program did not exclusively target mental health but rather
comprised a broader set of cognitive and emotional activities,
and many participants did not complete the minimum amount
of training recommended by the researchers. Furthermore, the
recruitment process excluded participants with current or
lifetime psychiatric disorders or substance abuse. Therefore,
there may have been a ceiling effect whereby many participants
werealready functioning well enough that they had littleto gain
from the intervention in that regard, especialy if they did not
complete the recommended amount of training.

In the second RCT study, Chilver and Gatt [9] evaluated a
6-week positive psychology intervention relative to an active
control condition in 326 university students. They found that
the intervention led to significant increases in subjective
well-being and—in those who had low resiliency resources at
the outset—increasesin composite well-being and decreasesin
psychological distress (ie, depression and anxiety symptoms).
Again, thisis consistent with the possibility that aceiling effect
exists to some degree whereby those who are more mentally
healthy at the outset have less to gain from an intervention.
However, acrossall the participants, theintervention by Chilver
and Gatt [9] resulted in significant increases in the well-being
subcomponent of Satisfaction, suggesting that certain aspects
of well-being may be more responsive to training even in those
with higher resilience at baseline. Together, these studies suggest
that it is possible to improve well-being outcomes via particul ar
intervention approaches and that they may be more efficacious
in populations that are less resilient or more exposed to stress
and other kinds of adversity.

One such population to target is hospital-based health care
workers, who work under demanding and stressful conditions.
There is extensive literature on nurses experiences in the
workplace, highlighting arange of demands and hardships that
can compromise staff well-being. For instance, in a survey of
>40,000 nurses from >700 hospitals across 5 countries, Aiken
et a [10] found that the proportion of nurses who reported job
dissati sfaction was >40% in the United States; >30% in Canada,

JMIR Res Protoc 2022 | vol. 11 | iss. 4 [€34005 | p.49
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

England, and Scotland; and approximately 20% in Germany.
For comparison, the researchers pointed out that job
dissatisfaction in the general population of American
professionalswas only 10%, indicating that dissatisfaction was
markedly higher among nurses. Furthermore, alarge proportion
(15%-40% depending on the country) of the surveyed nurses
reported that they were planning to leave their job in the
following year. In a more recent survey of >3000 Australian
health care workers, >70% stated that their workloads exceeded
what they were capable of doing well at least once or twice a
week, and >25% stated that they were thinking of leaving their
profession [11]. The typical sources of psychological distress
reported by health care workersinclude heavy workloads, time
pressures, role ambiguity, lack of control or flexibility, and lack
of participation in decision-making [12].

The COVID-19 pandemic has placed additional demands on
health care workers[13]. In Australia, asurvey of 637 primary
health care nurses [14] revealed that most respondents (nearly
75%) did not always have accessto sufficient personal protective
equipment, almost half had concerns about a lack of support
from their employers, and over one-third stated that the quality
of care at their workplace had diminished (at least dightly) since
the start of the pandemic. In addition, the government of New
South Wales (Australia’'s most populous state) published a
summary of worldwide research on the impact of the pandemic
on the mental health of health care workers [15], finding that
the pandemic had placed these workers at increased risk of
psychological distress, including anxiety about contracting the
virus. Of 433 Australian health care workers surveyed,
approximately 50% reported increased workloads, anxiety, and
tiredness, and >70% reported higher stress at work.

The mental well-being of nurses and other health care workers
isvitally important not only for the workersthemselvesbut also
for the health and safety of their patients. Structural equation
models have suggested that well-being mediatesthe relationship
between organizational factors and patient care. For example,
a study of 324 Hong Kong nurses [16] found that nurses
perceptions of support from their workplace, supervisor, and
colleagues predicted their psychological well-being, which in
turn predicted their safety performance. Similarly, a study of
345 lIranian nurses [17] found that organizational support
predicted psychological well-being, which in turn predicted
both job satisfaction and quality of care, and a study of 474
Taiwanese nurses [18] concluded that well-being predicted
safety attitudes. In addition, a study of 325 Pakistani nurses
found that those with higher levels of negative emotion were
judged by their peers to engage in higher levels of “deviant”
workplace behavior such as deliberately arriving late to work
or taking undeserved breaks to avoid doing work, which could
compromise patient care in numerous ways [19]. Furthermore,
in a study of 637 US nurses, Dyrbye et al [20] observed that
those who scored lower on awell-being index were morelikely
to have made a patient care error in the previous 3 months.
Although the relationship between well-being and patient care
may go in either direction (or be attributable to athird variable),
it is eminently plausible that low well-being (and the
psychosocial dysfunction that comes with it) can result in
suboptimal job performance and more frequent errors (cf Keyes

https://www.researchprotocol s.org/2022/4/€34005

Eganet a

[3], who found that lower well-being was related to higher
absenteeism and reduced workdays, and Gatt et a [4], who
found that lower well-being was associated with higher
absenteeism and lower productivity on the job). Clearly, there
are substantial benefits that may be gained by addressing
shortfallsin health care workers' well-being.

Fortunately, thereis someresearch to suggest that interventions
for health care workers can lead to reductions in stress and
improvementsin mental well-being [21], although the evidence
baseisrelatively limited at present. For instance, Orly et al [22]
administered a cognitive behavioral intervention for nursesthat
resulted in benefits related to stress and mood, but the sample
size was small (N=36), the participants were not randomly
allocated to the intervention and control conditions, and there
was no follow-up (ie, no testing beyond the end of the
intervention). Tveito and Eriksen [23] conducted an RCT of a
health and fitness program for nursing home staff, finding
benefits in terms of self-reported health and stress but, again,
the sample was small (N=29), and there was no follow-up.
Similarly, Daigle et a [24] conducted an RCT of a
mindfulness-based stress-reduction program for nurses, finding
improved mood in the intervention group but, yet again, the
sample was small (N=52), and there was no follow-up.
Similarly, Bolier et al [25] carried out an RCT of a web-based
mental health program for hedth care workers, but the
randomization was conducted at the ward level rather than the
individual level and, of the 178 participants allocated to the
intervention group, only 9 actually engaged in the web-based
activities. Hence, our study seeks to address some of the gaps
intheliterature on well-being programsfor health care workers.

This paper outlines the protocol for an RCT evauating the
effects of anew well-being program—the Thrive program—for
health care workers at a large public hospital in metropolitan
Sydney, New South Wales, Australia. Thrive is a web-based
psychoeducational program that provides information and
guidance within seven areas of liferelated to mental well-being:
deep, exercise, nutrition, stress management, socia connection,
cognitive challenge, and life purpose. The program isinnovative
in that it covers how these 7 aspects of life affect not only
well-being in general but also brain health in particular. With
advancesin neuroscience and neuroimaging in the 21st century,
there is now a sufficient knowledge base to underpin this
specidized intervention, whichisaimed at promoting well-being
viahealthy habits and lifestyle decisionsthat directly affect the
organ on which mental health ultimately depends—the brain.
Another key strength of this study is that the COMPAS-W
well-being scale [4] will be used as the primary outcome
measure, alowing for a comprehensive assessment of the
participants’ subjective and psychological well-being and an
opportunity to detect whether one or more of the 6
subcomponents of well-being is more or less responsive to the
intervention. To the authors' knowledge, this will be the first
intervention for health care workers to use an empirically
derived measure of well-being that has al so been validated with
regard to genetic [7,26-28] and neura [5,6,29] markers aswell
as psychological factors, including resilience, trauma, and
coping strategies [30,31].
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Objectives

This study has 2 main objectives. First, it aims to determine
whether the Thrive program results in significant gains in
well-being—as measured by the COMPAS-'W scale—in the
intervention group compared with an active control group and,
if so, which of the specific COMPAS-W subcomponentsis most
responsive to the program. Second, from the basgine
measurements, the study will inform researchers, hospital staff,
and other stakeholders of the current levels of overall mental
health and well-being among the health care workers at the
target hospital.

Methods

Design

The Thrive program will be evaluated in an RCT with 2
conditions and 4 measurement occasions. Thus, there will be
two main independent variables—one between-group factor
and one repeated-measure factor—as well as a selection of

Figure 1. Study timeline.
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covariates and dependent variables. The two conditions will be
the intervention (ie, the Thrive webinar program) and an active
control condition (only an abbreviated pamphlet version of the
educational components of the program). The study will take
place over a 12-week period, and a web-based survey will be
administered at each of the 4 measurement occasions. In week
0 (ie, 1 week before the program commences), the participants
will completethe baseline survey (beforetheintervention). The
Thrive program (and the parallel active control program) will
run for 7 weeks, from week 1 to week 7. The participants will
complete the second survey in week 4 (at the midpoint of the
program), thethird survey (after theintervention) inweek 8 (ie,
1 week after the conclusion of the program), and the fourth
survey (follow-up) in week 12 (ie, 4 weeks after the
intervention). Each survey will take approximately 20 to 30
minutesto complete. Onceall 4 surveys have been administered
and the study period has concluded, all the participants in the
active control condition will be given access to the full version
of the Thrive program. The study timelineisillustrated in Figure
1

https://www.researchprotocol s.org/2022/4/€34005
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Participants

The participants will be health care workers from the Prince of
WalesHospital (POWH), alarge public hospital in metropolitan
Sydney, New South Wales, Australia. The participants will be
recruited via flyers displayed around the hospital, emails sent
to hospital staff mailing lists, and announcements from
management (eg, Nursing Unit Managers). All health care
workers from the hospital (eg, nurses, physicians, and allied
health professionals) will be welcome to sign up for the study.

Eligibility Criteria

Prospective participants will be eligible to enroll in the study
provided that they are health care workers at POWH,
comfortable using written English to compl ete the program and
surveys, willing to take four 20-to-30—minute web-based surveys
acrossthe 12-week study period, willing to compl ete the 7-week

well-being program, and able to access the internet for the
surveys and program content.

Recruitment

Study advertisementswill invite POWH staff to sign up for the
12-week study and notify them that participants will be
randomly assigned to one of two conditions, labeled online
presentations and take-home readings. Those assigned to the
former condition will be the intervention group, and those
assigned to the latter condition will be the active control group.
Once assigned, the participants will know whether they arein
the online presentations or take-home readings condition, but
they will be blind to which condition is the true intervention
versus the active control. They will also be assured that all
participants in one version of the Thrive program will receive
all theresources of the other version after the end of the 12-week
study period. This assurance should reduce the incentive for
participants in one group to share any course content with a
participant from the other group (the participants will also be
explicitly instructed not to share anything with anyone else
throughout the program).

Potential participantswill beinformed that those who complete
the Thrive program will be €ligible to receive Continuing
Professional Development (CPD) points. At POWH, nursesand
other health care workers are expected to engage in ongoing
professional development by attending workshops, completing
courses, and participating in other such activities, with acertain
number of CPD points awarded for each activity. Each worker
has to earn at least 20 points per year, and each Thrive
participant will receive 10 points after completing the program.
As the control participants will gain access to the full Thrive
program at the end of the 12-week study period, al the
participants will receive 10 points regardless of the condition
to which they are assigned. There are numerous ways outside
the Thrive program in which a given health care worker can
earn their required CPD points, so the offer of 10 points for
completing the program is not an undue inducement to
participate but rather fair compensation for the participants
time and effort. Each participant will also receive a Certificate
of Completion from the research team.

https://www.researchprotocol s.org/2022/4/€34005
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Randomization and | nformed Consent

Hospital staff interested in participating will sign up for the
study by writing their details (ie, name, email address, and ward)
on registration sheets posted around the wards, by registering
on the web viathe hospital’s professional devel opment website,
or by emailing adesignated member of the research team (MM).
The final list of participants will be sorted according to ward
to allow for stratified randomization. For each ward, arandom
number generator will be used to allocate half the participating
staff to the intervention condition and half to the active control
condition. Next, the participants will be notified by email asto
the condition to which they have been assigned. Thisemail will
also provide the Participant Information Statement and Consent
Form and alink to thefirst survey. After reading the form, those
who are willing to participate will click on the link to access
the first survey. The first item of this survey provides a button
whereby the participant can digitally record their consent to
participate. For the remainder of the study period, the
participants will be sent the relevant survey links and program
resources by email at the appropriate times.

All participants will be free to withdraw at any time from the
surveys, the Thrive program, or both the surveys and the
program without penalty and without having to give a reason,
with the provision that only those who complete the Thrive
program will receive the 10 CPD points and Certificate of
Completion. However, completion of the surveys will not be
required to earn the points and certificate. In other words, if a
participant is enjoying the program and wishes to finish it but
does not want to continue providing data via the surveys, they
will be welcome to do so.

Sample Size

Power calculations suggest that at least 200 participants need
to be recruited (100 per condition) to detect a small
group-by-time interaction effect at 80% power. This sample
size was calculated using the statistical software package
G*Power (version 3.1.9.2) [32,33]. Assuming a small effect of

0.01 (partial n?), a conventional type-1 error rate of 0.05, and
acorrelation of 0.5 among the repeated outcome measures, the
study will be able to detect such an effect at 80% power with
69 participantsin each group. However, considering an attrition
rate of up to 30% by the final measurement occasion, it will be
necessary to recruit at least 99 people per group, sowewill aim
for atotal sample size of at least 200. The projected attrition
rate of 30% is based on the attrition rates reported in previous
RCTs[23-25] that examined interventionsto increase well-being
in hospital staff. Additional power calculations show that the

study will be able to detect effects as small as 0.04 (partial n?)
even under the strictest nonsphericity correction and possible
attrition of up to 65%.

Procedure and Materials

I ntervention

Theintervention participantswill receive thefull version of the
Thrive program, comprising a 1-hour web-based presentation
each week for 7 weeks. Each presentation will be a webinar
(web-based seminar) delivered via the Zoom platform (Zoom
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Video Communications Inc). Participantswill view thewebinars
as prerecorded videos on a dedicated webpage, which will
ensure uniform delivery of the intervention. Each webinar will
be copresented by 2 members of the research team. One
presenter (MM) is a Nurse Educator from the hospital with a
Master’'s degree in Adult Education and extensive experience
in providing professional development courses to health care
workers. The other presenter (LAE) is a researcher from the
Gatt Group at Neuroscience Research Australia (NeuRA) and
the University of New South Wales (UNSW) with a PhD in
Psychol ogy and extensive experiencein lecturing, tutoring, and
counseling.

Each webinar will follow a 3-step sequence named Inform,
Inspire, Improve. The Inform and Inspire sections will last
approximately 25 minutes each, and the Improve section will
last approximately 10 minutes. During the Inform section, the
presenters will share scientific findings from the fields of
neuroscience, medicine, and psychology to educate the
participants on the links among brain health, mental well-being,
and one of the 7 areas of life covered by the program. This
section will provide knowledge only, as a background to the
subsequent sections. During the Inspire section, the presenters

Eganet a

will provide advice, guidance, and recommendations on how
to improve one's brain health and mental well-being in the
relevant area of life. This section will build upon the preceding
knowledge by offering practical suggestions to implement in
one'sdaily life. Finally, during the Improve section, the webinar
viewers will have an opportunity to reflect on the knowledge
and suggestions shared in the preceding sections, and they will
beinvited to commit to enacting at least one of the suggestions
in their own lives.

The knowledge and recommendations provided in each webinar
are based on peer-reviewed empirical studies from the medical
and behavioral sciences, with a special emphasis on
neuroscientific findings. The webinars also draw upon other
authoritative sources such as the US Department of Health and
Human Services, the Australian Government National Health
and Medical Research Council, and the World Health
Organization. The full reference list for the Thrive program
contains >250 peer-reviewed publications, and the participants
will be provided with a reference list for each week of the
program in case they wish to check anything or explore the
literature themselves. Textbox 1 provides an overview of the
program content for each of the 7 webinars.

Textbox 1. Overview of the Thrive webinar content for the intervention group.

Webinar topicsand content

Week 1 (sleep): impact of sleep quantity and quality on well-being and the brain; tips for improving sleep quality in relation to light exposure,
exercise, meal timing, and nutrition; cognitive behavioral tips for sleeping better; and accessing treatment for a sleep-related disorder

Week 2 (exercise): impact of physical activity on well-being and the brain; tipsfor increasing motivation to exercisein relation to social connection,
natural environments, and novelty or variety; using the internet to find new ways to exercise; exercising in a way that suits one's personal
preferences, and how to access an exercise physiologist through the publicly funded health care system

Week 3 (nutrition): impact of nutrition on well-being and the brain; links among nutrition, human evolution, and chronic noncommunicable
diseases; tips for improving one'sdiet in relation to avoiding empty calories, practicing mindful eating, and accommodating dietary restrictions;
and how to get tested for micronutrient deficiencies

Week 4 (stress management): impact of stress on well-being and the brain; how the stress system works; tips for managing and reducing stress
using mindfulness, controlled breathing, and effective coping strategies; and how to access treatment for posttraumatic stress disorder or a
stress-related disorder

Week 5 (socia connection): impact of social connections on well-being and the brain; tips for improving connections using compassionate
communication, active listening, nonverbal communication, and acts of kindness; and how to use the internet to make new social connections

Week 6 (cognitive challenge): impact of cognitive challenge on well-being and the brain; tips on challenging oneself using new knowledge,
linguistic or mathematical puzzles, skill development, and novelty; and how to overcome anti-intellectual stigmaand follow one's curiosity

Week 7 (life purpose and meaning): impact of life purpose on well-being and the brain; the differences between hedonia and eudaimonia; the
state of flow and how to achieveit; and tipsfor achieving agreater sense of purpose and fulfillment by targeting character strengths and wesknesses,

setting meaningful goals, accepting unavoidable hardship, and identifying one's core values

Each week, in addition to the reference list, the intervention
participants will receive a 1-page reflective sheet and a 4-page
infographic summary. The reflective sheet will prompt
participants to write down their key learning from that week’s
webinar, what this learning means to them, and what they will
do next to act on it. After viewing each webinar, the participants
will be encouraged to fill in their reflective sheet and add it to
their CPD portfolio, although this is not a requirement to
complete the program. The infographic document will provide
asummary of the Inform section of that week’s webinar (ie, a
summary of the neuroscience and other background information
covered in the webinar).

https://www.researchprotocol s.org/2022/4/€34005

Active Control

Theactive control participantswill receive an extremely reduced
version of the Thrive program. In each of the 7 weeks, they will
be emailed the infographic summary on that week’s topic and
instructed to read it. Theinfographic documentswill beidentical
to those received by the intervention participants. In short, the
control participantswill be provided with only the Inform section
for each week’s topic, in the form of the infographic summary
only. They will not receive any tips and advice for promoting
well-being. Thus, the intervention participants will receive
knowledge plus practical advice and reflective opportunities (in
webinar and document forms), whereas the control participants
will receive knowledge only (in document form only). The
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control participants will receive a reference list to accompany
each infographic summary, but they will not receive the
reflective sheets. To summarize, each week, the intervention
participantswill receive awebinar, reflective sheet, infographic,
and reference list, whereas the active control participants will
receive the infographic and reference list only.

Table 1. Questionnaires delivered at each time point.

Eganet a

Survey Measures

Overview

A range of questionnaires will be administered via the
web-based surveys, but not all will be administered at each
measurement occasion (see Table 1 for an outline of the
guestionnaire timings).

Questionnaire Survey 1 (week 0) Survey 2 (week 4) Survey 3 (week 8) Survey 4 (week 12)
Demographics O

Medical history O

Health and lifestyle ] O O
COMPAS- WA o

RRC-ARMP n

DASS-21° o o o O
Abbreviated POMS? O O U O
Brief COPE® o O o O
Self-Compassion Scale O ad
Compassion Scale O ad
MAAS o a
HPQY (work performance items) U 0
UWES" n a
DLE (trauma items) U

DLE (COVID-19 items) O d O g
COVID-19 Exposure Survey O ad
Thrive attendance items O O O
Thrive satisfaction items O O

8COMPAS-W: Composure, Own-worth, Mastery, Positivity, Achievement, and Satisfaction for Wellbeing Scale.

PRRC-ARM: Resilience Research Centre Adult Resilience Measure.
°DASS-21: Depression, Anxiety, and Stress Scale-21-item version.
dPOMS: Profile of Mood States.

€COPE: Coping Orientation to Problems Experienced.

'MAAS: Mindful Attention Awareness Scale.

9HPQ: Health and Work Performance Questionnaire.

PUWES: Utrecht Work Engagement Scale.

DLE:; Daily Life Events.

Demographics

Thisquestionnaire will measure age, sex, education, occupation,
and other demographic characteristics.

Medical History

This questionnaire will ask whether the participant or anyone
in their immediate family has ever been diagnosed with a
learning or devel opmental disorder or diagnosed with and treated
for apsychological or psychiatric disorder.

https://www.researchprotocol s.org/2022/4/€34005

RenderX

Health and Lifestyle

Thisquestionnaire will ask about health-related habits, including
guestions on diet, exercise, sleep, and drug and alcohol use.

COMPAS-W Scale

The COMPAS-W scale [4] is a 26-item questionnaire that
measures overall mental well-being as well as the six
subcomponents of Composure, Own-worth, Mastery, Positivity,
Achievement, and Satisfaction. Each item presents a statement
with a 5-point response scale ranging from strongly disagree
to strongly agree. Therespondents are asked to answer theitems
in terms of how they feel most of the time but, in this study, the
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instructions will be modified for the second, third, and fourth
surveysto ask the respondents how they have felt over the past
month (ie, since taking the previous survey).

Resilience Research Centre Adult Resilience Measure

The Resilience Research Centre Adult Resilience Measure [ 34]
is a 28-item questionnaire that measures resiliency resources
(eg, | know where to get help in my community). Each item
presents astatement with a5-point response scal e ranging from
not at all to alot. This scale does not specify aperiod but simply
asks the respondents to what extent each statement describes
them.

Depression, Anxiety, and Stress Scale-21-I1tem Version

The Depression, Anxiety, and Stress Scale-21-item version
[35,36] isa21-item questionnaire that measures psychological
distress (ie, symptoms of depression, anxiety, and stress). Each
item presents a statement with a 4-point response scale ranging
from did not apply to me at all to applied to me very much or
most of the time. The respondents are asked to answer each
statement in terms of how much it has applied to them over the
past week.

Abbreviated Profile of Mood States (Revised Version)

The revised version of the Abbreviated Profile of Mood States
[37] is a 40-item list of adjectives describing positive and
negative mood states (eg, vigorous or unhappy), with a 5-point
response scale ranging from not at all to extremely. The
respondents are asked to what extent each adjective describes
how they feel right now.

Brief Coping Orientation to Problems Experienced

The Brief Coping Orientation to Problems Experienced scale
[38] isa28-item questionnaire that measures 14 specific coping
styles across the broader categories of approach coping (eg, I’ ve
been taking action to try to make the situation better) and
avoidant coping (eg, |I've been refusing to believe that it has
happened). The 14 subscales are named active coping, planning,
positive reframing, acceptance, humor, religion, using emotional
support, using instrumental support, self-distraction, denial,
venting, substance use, behavioral disengagement, and
self-blame. Eachitem presentsamethod of coping with a4-point
response scale ranging from | haven’t been doing this at all to
I’ ve been doing this a lot. The respondents are asked to answer
each statement in terms of how much they have been using that
coping style in the past month.

Self-Compassion Scale

The Self-Compassion Scale[39] isa 26-item questionnaire that
measures self-compassion across six subscales named
self-kindness, self-judgment, common humanity, isolation,
mindfulness, and overidentification. Each item presents a
statement with a 5-point response scale ranging from almost
never to almost always. The respondents are asked to answer
each statement in terms of how they typically act toward
themselves in difficult times.

Compassion Scale

The Compassion Scale [40] is a 16-item questionnaire that
measures compassion for others across four subscales named

https://www.researchprotocol s.org/2022/4/€34005
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kindness, common humanity, mindfulness, and indifference.
Each item presents a statement with a 5-point response scale
ranging from almost never to almost always. The respondents
are asked to answer each statement simply in terms of how often
they feel or behave in the stated manner.

Mindful Attention Awareness Scale

The Mindful Attention Awareness Scale [41,42] is a 15-item
guestionnaire that measures mindfulness (ie, nonjudgmental
consciousness of the present moment). Each item presents a
statement with a 6-point response scale ranging from almost
never to almost always. The respondents are asked to what
degree each statement pertains to their current experience.

Health and Work Performance Questionnaire Scales
(Employee Version)

Two sections from the employee version of the World Health
Organization Health and Work Performance Questionnaire
[43]—scale B9 and scale B12—will be used to measure work
performance. Scale B9 contains 5 items asking how many days
in the past 4 weeks the respondent missed an entire workday,
missed part of aworkday, or performed extrawork outsidetheir
usua working hours. Scale B12 contains 7 items about the
respondent’s work performance in the past 4 weeks (referring
to both overperformance and underperformance), with a5-point
response scale ranging from none of the time to all of the time.

Utrecht Work Engagement Scale

The Utrecht Work Engagement Scale [44] is a 17-item
guestionnaire that measures the respondent’s level of
engagement with their work (eg, | am enthusiastic about my
job). Each item presents a statement with a 7-point response
scale ranging from never to always/every day.

Daily Life Events

The Daily Life Events (DLE) scale [45] isalist of minor and
major positive and negative life events, and the respondents are
asked whether each event has happened to them and, if so,
whether it has had a positive, neutral, or negative impact on
them. For this study, we used thetraumaitemsfrom the original
DLE scale and adapted the other items to be answered in
reference to COVID-19. The trauma section lists 7 potentially
traumatic life events (eg, being physically or sexually assaulted)
and asksthe respondents whether each event has ever happened
to them and, if so, how many years ago it last occurred. The
COVID-19 section lists 15 life events (eg, separation from
family and working from home) and asks the respondents
whether each event has happened to them in thelast 12 months
(ie, during the COVID-19 pandemic) and, if so, how many
monthsago it last occurred and whether it had apositive, neutral,
or negative impact on them, with a 7-point response scale
ranging from -3 (extremely negative impact) to +3 (extremely
positive impact). The DLE scale is provided in Multimedia
Appendix 1.

COVID-19 Exposure Survey

The COVID-19 Exposure Survey is a compilation of items
regarding the impact of the COVID-19 pandemic on the
respondents and their workplace (ie, their ward at the hospital).
The survey includes questions on how many times the
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respondent has been tested for COVID-19, whether they have
contracted the virus, whether they have had to care for a patient
with the virus, whether the pandemic has affected their
workload, and whether they have considered leaving their job
during the pandemic. The COVID-19 Exposure Survey is
provided in Multimedia Appendix 1.

Thrive Program Attendance and Satisfaction Survey

This survey asks the respondents which of the 2 versions of the
Thrive program they received (this question will serve as a
manipulation check), how much of the program they have
completed (ig, their attendance), whether they enjoyed it, and
how helpful they felt it was for both themselves and their
patients. This survey will be administered only after the Thrive
program has concluded (ie, in weeks 8 and 12); however, items
7 and 8 of the survey (Multimedia Appendix 1) will be
administered in week 4 to measure attendance up to that point.
When item 8 is administered in week 4, it will ask about
attendance only for weeks 1 to 3. When administered in weeks
8 and 12, thisitem will ask about attendance across all 7 weeks
of the program.

Primary and Secondary Outcomes

The primary outcomes for this RCT will be the participants
levels of well-being (as measured by the COMPAS-W) and
their levels of psychological distress (as measured by the
Depression, Anxiety, and Stress Scale-21-item version). Thus,
the primary outcomeswill encompass both dimensions of mental
health: mental well-being and mental illness. The secondary
outcomes will be health and lifestyle habits, mood states,
compassion (for oneself and others), mindfulness, work
performance, and work engagement. Program attendance,
resiliency resources, medical history, trauma, coping styles, and
pandemic-related variables will serve as potential moderator
variables along with demographic variables such as age, sex,
ward, and occupation. The primary end point for the analysis
will be the third measurement occasion (week 8), and the
secondary end points will be the second and fourth occasions
(week 4 and week 12).

Anonymity and Confidentiality

Although each participant will provide their name, email
address, and ward to enroll in the Thrive program, their survey
responses will be completely anonymous and linked via a
participant code number. At each measurement occasion, the
participants will be emailed alink to the survey and, when they
click onthelink, they will be taken to the web-based Qualtrics
(Qualtrics International Inc) platform that will be hosting the
surveys. Theweb-based surveyswill not ask for any information
that could be used to identify any individual participant, and
Qualtrics will not record any metadata from the respondents
either. To match each participant’s responses on one
measurement occasion with their responses on the other
occasions, each survey will ask the respondent to provide a
self-generated code. The respondent will be instructed to take
the last 3 digits of their mobile phone number and the last 2
digits of their birth year to create their own 5-digit code. For
example, if a participant’s phone number ended in the digits
123 and they were born in 1970, their code would be 12370.
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Eganet a

One might argue that someone familiar with a given participant
could identify their survey responses from this code, but none
of the researchers who will have accessto the raw datawill be
personally acquainted with any of the participants. Furthermore,
once al the data have been collected and all the responses have
been matched, the 5-digit codes will be deleted from the data
set and replaced with generic, arbitrary ID numbers.

At each measurement occasion, the survey link sent to the
intervention participants will be different from the link sent to
the active control participants (even though the surveys
themselveswill beidentical). Thiswill allow the researchersto
keep track of which condition each participant is in without
relying on self-reports.

Data Storage and Security

Once the data have been collected via Qualtrics, they will be
downloaded directly from the Qualtrics servers onto the secure
internal server at NeuRA. Only the research team will have
accessto thedata. Therewill be no intermediaries (either human
or technological) between Qualtrics and the research team.
Analysis

Missing values in the data set will be estimated via multiple
imputation, and the initial analyses will be conducted on an
intention-to-treat basis followed by per-protocol analyses to
account for levels of treatment compliance (eg, program
attendance). The datawill be analyzed viaalinear mixed model
that will alow the group-by-time interaction effects to be
estimated. It is hypothesized that levels of well-being will
increase over time in the intervention condition relative to the
active control condition. Similarly, it ishypothesized that levels
of psychological distress (ie, symptoms of depression, anxiety,
and stress) will decrease over timein theintervention condition
relative to the active control condition. There may also be a
group-by-timeinteraction effect on one or more of the secondary
outcomes. For example, the intervention may promoteincreased
compassion, mindfulness, or work engagement. Furthermore,
any interaction effect may itself be moderated by a variable
such asresilience or coping style (cf [9,31]).

Publication Policy

The results of this study will be shared with the hospital, the
funding body, the overseeing organizations, and other relevant
stakeholders. Theresultswill also be published in peer-reviewed
scholarly journals, presented at academic conferences, and
publicized on the mediaplatforms used by NeuRA and UNSW.
In all publications and presentations of the findings, the data
will be presented in aggregate, and no individual participants
will be identifiable.

Ethics Approval

This study has received ethical approval from the Human
Research Ethics Committee of the South Eastern Sydney Local
Health District (approval granted on November 9, 2020; project
2020/ETH02090), and this approval was ratified by the UNSW
Human Research Ethics Committee on November 12, 2020.
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Results

Thetrial has been prospectively registered with the Australian
New Zealand Clinical Trials Registry (registration approved on
January 14, 2021; trial ID ACTRN12621000027819).

The Thrive program was developed between August 2020 and
January 2021. For logistical reasons, it was decided that the
program would be implemented incrementally throughout the
hospital. The hospital comprises >50 wards, of which 5 were
selected for the initial wave of recruitment, which occurred in
December 2020 and January 2021. For the resulting cohort of
participants, survey 1 wasadministered in February 2021, survey
2 was administered in March 2021, survey 3 was administered
in April 2021, and survey 4 wasadministeredin May 2021. The
participants in the active control condition were provided with
the full version of the program between May 2021 and July
2021. CPD pointsand certificateswere awarded in August 2021.
Since the successful administration of the Thrive program in
the initial selection of wards, the research team and hospital
management have decided to continue rolling out the program,
and the staff from the remaining wards will be invited to
participate in the trial from October 2021 to December 2021.

Discussion

This study contributes to the field of research on mental
well-being in a number of important ways. It addresses a
population—health care workers—whose occupations entail
relatively high levels of stress and burnout and who may

Acknowledgments
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therefore especially benefit from a staff well-being program
suchasThrive. Thisconsiderationisparticularly salientin light
of the COVID-19 pandemic, which has confronted health care
workers with additional demands and dangers. This study also
addresses the methodol ogical shortcomings of previous RCTs
of interventions for health care workers with arelatively large
sample, stratified random allocation, and an active control
condition.

This study will furnish an evidence base for the role of a
comprehensive, neurosci ence-based psychoeducational program
in preserving or enhancing mental well-being in health care
workers. The results of the trial will be used to evaluate and
refine the Thrive program so that it may be implemented
effectively not only at the target hospital but also at other
hospitals and potentially other settings such as corporate
workplaces or educational institutions.

This trial will aso contribute to the knowledge base on
well-being promotion more broadly. The 21st century has seen
an evolution in the understanding of mental health, revealing
that alack of illnessis not enough—one also needs sufficient
well-being to flourish. The Thrive program represents an attempt
at putting this understanding into practice, informed by a
measure of well-being—the COMPAS-W—that has been
validated in terms of not only behavioral outcomes but also
neural and genetic markers. It is hoped that thisline of research
will lead to substantial advancementsin our ability to promote
greater well-being—and, thus, greater mental health overall—in
health care workers and beyond.
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Abstract

Background: Postsecondary student suicide is one of Japan’s most severe public health problems. Gatekeeper training (GKT)
programs are agenerally recommended suicide prevention intervention in Japan. For suicide countermeasures, an online program
tailored to students may enhance self-efficacy as a gatekeeper.

Objective: This study aims to describe a research protocol to investigate the effect of a newly developed internet-delivered
online peer GKT program to improve postsecondary student self-efficacy as gatekeepers for suicide countermeasures in Japan.

Methods: Thisstudy isa2-arm, parallel, randomized controlled trial with a1:1 (intervention: waiting list) allocation. Participants
(n=320) will be recruited, and those who meet the inclusion criteriawill be randomly allocated to the intervention or waiting list
control group. An approximately 85-minute, 6-section, internet-based gatekeeper program for postsecondary students has been
devel oped that includes videosto hel p participants acquire skills as gatekeepers. Theintervention group will complete the program
within 10 days. The primary outcome, self-efficacy as a gatekeeper, is measured using the Gatekeeper Self-Efficacy Scale at
baseline, immediately after taking the program, and 2 months after the survey after completing the program follow-up. To compare
the primary outcomes, at test, where the significance level is 5% (2-sided), will be used to test the intervention effect on an
intention-to-treat basis.

Results. The study was at the stage of data collection at the time of submission. We recruited participants for this study during
August and September 2021, and data collection will continue until December 2021. The data analysis related to the primary
outcome will start in December 2021, and we hope to publish the results in 2022 or 2023.

Conclusions: Thisisthe first study to investigate the effectiveness of an online GKT program for postsecondary students to
improve self-efficacy as a gatekeeper using arandomized controlled trial design. The study will explore the potential of an online
peer gatekeeper program for postsecondary students that can be disseminated online to alarge number of students with minimal
cost.

Trial Registration: University Hospital Medical Information Network Clinical Triads Registry UMIN000045325;
https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi ?recptno=R000051685

International Registered Report Identifier (IRRID): DERR1-10.2196/34832
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Introduction

Background

According to the World Health Organization, every year about
700,000 people die by suicide [1]. Suicide is one of the most
severe public health problems in the world. The high number
of suicidesin Japan has been anational issue sinceit transcended
30,000 per year in 1998 [2]. The number of suicides in 2020
was 21,081, an increase of about 4.5% compared to 2019 [3].
Although the number of suicides and suicide rate are declining
compared to historic peak timesin Japan, the Japanese suicide
rate is the 5th highest among Organisation for Economic
Co-operation and Development countries, additionally, the
Japanese suicide rate is the highest among al Group of 7 (G7)
members [4].

Furthermore, suicide was the leading cause of death among
individuals aged 15 to 39 years in Japan [3]. This situation in
Japan is serious, and among al G7 members, itisonly in Japan
that the leading cause of death among youth aged 15to 34 years
issuicide [5]. Suicide is the leading cause of death for college
and university students in Japan [6]. Therefore, suicide
prevention measures for young people, especialy students, are
urgently needed.

Recently, COVID - 19 has spread throughout the world.
Problems associated with outbreaks of infections such as
COVID-19 have an undesirableimpact on learning and can also
lead to mental health problems [7]. The effects of COVID-19
on the aready-high suicide rate create an urgent need to dedl
with suicide among youth, especially students. A previous study
showed that about 80% of college studentswho died by suicide
had no prior contact with campus mental health professionals,
and 85% of college students with moderate to severe depression
did not get treatment [6,8]. Considering this fact, it is possible
that students who have mental health problems cannot take
measures by themselves (ie, help-seeking) or are not aware of
the severity of their own condition. Therefore, awareness by
other persons, such as gatekeepers who can detect and refer
at-risk individuals, is essentia for students experiencing
difficulties.

A gatekeeper is someone aware of the signs of suicide who can
take appropriate action (ie, be aware of people in need, speak
to them, listen closely to them, direct thosein need to resources
for support, and watch over them) [9]. Gatekeeper training
(GKT) is a program to foster the development of gatekeepers
and aimsto help nonprofessional sidentify and respond to those
at risk of suicidal behavior; it is the most general intervention
in suicide prevention [10]. GKT programs are a generally
recommended suicide prevention intervention in Japan, and the
Japanese government and all local governments in Japan
presently conduct GKT in various forms [11]. GKT builds the
self-efficacy of those acting as a gatekeeper, such as speaking

https://www.researchprotocol s.org/2022/4/e34832

to peopleat risk of suicide. A recent meta-analysisin the United
States reported the effectiveness of GKT in universities on
suicide prevention knowledge, skills, and self-efficacy [12].
Thus, increasing a student’s sel f-efficacy as a gatekeeper leads
to more gatekeeper actions and, as a result, suicide prevention.

Students, however, may encounter obstaclesin attending aGKT
program. The most significant hurdlefor students may be alack
of time and resources to participate in face-to-face training
sessions. In addition, GKT programs conducted at a school or
inaclassunit ofteninvolvefamiliar acquaintances, and asGKT
also includes private content such as sharing experiences and
opinionsin group work, some may not want to participate due
to privacy concerns. Assuch, on-demand online GKT programs
may be helpful in overcoming such hurdles for students.
On-demand online GKT provides easy, fast, instant, and
privileged access to needed knowledge about student suicide
prevention at any time and from any location.

Most university GKT programs focus on teachers and related
staff (eg, school counselors, nursing teachers) because of their
daily interaction with students [13]. However, students have
more opportunities to interact with other students than faculty
members. Students may feel it is more challenging to talk to
faculty staff than to other students (acquaintances). Suicidal
college studentstend to seek help from friends and family rather
than from a mental health professional [14]. Past studies have
shown that college students are most likely to talk to friends
about suicidal ideation or ask for treatment when recommended
by afriend [15,16]. Hence, students are especially advantageous
as gatekeepers. GKT tailored to students is needed to increase
the number of student gatekeepers.

Few programs have reported on the effectiveness of GKT
programs for decreasing the number of suicides. Most studies
have reported on suicide knowledge, attitudes, and skills of
traineesinstead of the number of suicides[17,18]. Itisdifficult
to evaluate the effectiveness of GKT programs based on a
decreasein suicide attempts or suicides. Therefore, inthis study,
we decided to use a surrogate outcome.

Behavior as gatekeeper has been conceptualized with the theory
of planned behavior (TPB) [19,20]. Accordingto TPB, “ attitudes
toward the behavior” may be our thoughts about the potency
of, and our emotional reaction against, conducting the behavior
[21]. TPB shows*“ perceived behavioral control” isthe perceived
controllability of a specific behavior, including a person’s
understanding and ability to perform the behavior [21]. These
affect “intention to intervene” and lead to actua actions [21].

We hypothesized that self-efficacy as a gatekeeper affects
attitudes toward the behavior and perceived behaviora control
from this theory, leading to actual behavior as a gatekeeper.
Past research has reported that GKT programs have improved
sel f-efficacy asagatekeeper [22-25]. Furthermore, self-efficacy
was chosen as the primary outcome in this study because we
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thought self-efficacy in attitudes has the most significant impact
on behavior among the commonly used surrogate items
(knowledge, attitudes, and skills).

Assuming that encouraging action for suicide countermeasures
as a gatekeeper lowers the suicide rate, a GKT program was
created aimed at increasing self-efficacy, which affects behavior
as a gatekeeper based on the attitude of TPB.

Objectives

To date, to the best of our knowledge, there has been no online
GKT program for studentsin Japan. Moreover, no randomized
controlled trials (RCTs) have been conducted to verify the
effectiveness of online GKT programsfor students. Accordingly,
the aims of this research are to (1) create an online peer GKT
program for students and (2) verify its effectiveness through
RCTs.

Figure 1. Participant flowchart.
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Methods

Trial Design

Figure 1 showsthe participant flow and study design. This study
will be a 2-arm parallel-group nonblinded RCT with a GKT
intervention group and a waitlist control group. Eligible
participants are required to complete the baseline survey (ty)
and are randomly allocated at a 1:1 ratio either to the
intervention group or the control group. All surveys will be
conducted via online questionnaires. Online follow-up surveys
will be implemented about 10 days after the t, survey (t;:
immediately after the intervention), and at 2 months after the
t; survey (t,). After the 2-month follow-up, the GKT program
will be provided to participants in the control group who wish
to attend. This manuscript has been written according to the
Standard Protocol Items; Recommendations for | nterventional
Trials (SPIRIT) guidelines [26].
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Participants and Setting

Thisstudy will target postsecondary school students (eg, college
and university students) in Japan. The inclusion criteria for
individuals will be students aged 18 to 29 years, in Japanese
postsecondary school, with access to the internet viatheir own
PC, smartphone, or tablet, and who acknowledge the program
offered is a suicide prevention program. The exclusion criteria
will be students who cannot read and write Japanese or who are
full-time workers. Theresearchers asked their acquaintancesto
publicizethis study through the mailing lists of their institutions.
We also used social networking sites, our websites, and flyers
to inform this study.

https://www.researchprotocol s.org/2022/4/e34832

RenderX

| Two months after t, (t,)

Procedure

Candidateswill click the URL provided in theinformation about
the invitation for GKT research and read a full explanation of
the purpose and procedures of the study on the website. Students
who are interested in participating will be asked to mark the
consent option and type their name and their email address to
give their consent. This consent information will be sent to the
research center and preserved. Students who are not interested
in participating will be asked to leave the website. Subsequently,
participants who submitted the consent information will
complete the baseline survey. After completing the baseline
questionnaire, participants will be randomly assigned either to
the intervention or the control group. Researchers will inform
participants of their group assignment and send an email
containing the GKT program’s homepage URL and password
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to participants in the intervention group. Participants in the
intervention group will click the URL, enter the password, and
receive the GKT program. They will be asked not to share this
URL, password, and the GKT program content with others.
Participants in the intervention group will be instructed to take
the program within 10 days of receiving notification of group
assignment. t; surveys will be administered to both the
intervention and control groups. Participantsin theintervention
group areinstructed to complete thet; survey immediately after
attending the program. Participants in the control group are
asked to respond to the t; survey 10 days after the t, survey.
Those in the control group will receive the GKT program after
thet, survey. Participants who answer all 3 surveyswill get the
chance to win a ¥1200 (US $10.14) gift card from Amazon as
a monetary incentive to promote retention and follow-up
completion by lottery.

I ntervention Program

We developed a new GKT program using the following steps.
First, we decided upon the composition of the program content
by referring to existing GKT programs and the role of the
gatekeeper advocated by the Ministry of Health, Labor, and
Welfare. Thefirst author then developed apreliminary program
in consultation with researchers specializing in psychiatric
nursing and psychiatry and in collaboration with experts in
suicide prevention from a Japanese nonprofit organization. Next,
the first author conducted a feedback session with 5 students
and modified the program according to their recommendations.
Last, apilot trial was performed with vocational school students
nested in one organization (n=18). Additionally, an opinion
exchange meeting was held at the workshop for peopleinvolved
in mental health and welfare to watch a part of the GKT and
give their impressions. Based on these opinions and the results
of the pilot trial, we modified the program and created the final
version of the GKT program. The final version of the
internet-based GKT program designed for postsecondary
students was devel oped (Figure 2). The home page of the GKT
program is the platform for participants to access the program.
The content of this homepage includes an explanation of how
to usethe GKT program, videos of the GKT program (sections
1-6) via YouTube, acomment section (online discussion board),
atext download page, and a contact form to the administrator.

Nozawa et al

The videos of the GKT program consist of the following 6
sections for atotal of approximately 85 minutes (Table 1). The
GKT program covers mental health basics (section 1), current
status of suicide problems (section 2), danger sign features of
suicide (section 3), how to appropriately respond (section 4),
demo video (section 5), and referral information for appropriate
resources (section 6). Each section takes 10-20 minutesto view
and contains a voiceover, cases, personal work, and quizzes
(except for section 5). We made videos of the GKT program
for uploading to YouTube. Sections 1-4 and 6 were created by
us in PowerPoint with lecture-style videos. Section 5 was shot
with a video camera and edited with video editing software.
The GKT program introduced a demo video (section 5) instead
of role-playing. The demo video shows how to respond in
situations students are likely to experience, and participants can
learn how to respond concretely by imagining the characters
appearing in the examples and replacing them with themsel ves.
These are online videos but are unlisted and restricted to people
who have the link to the video so only participants in the
intervention group and researchers can view them. Because they
are played on YouTube, the modules were designed so the
participant controlled every aspect of the module, such as
skipping or replaying a movie, adjusting playback speed, and
switching the voi ceover or subtitles on or off. Of course, during
the intervention period, participants could watch the video at
any time and place. Participants areinstructed to watch sections
1 to 6 in order. Furthermore, participants have access to an
online discussion board on the website, which gives them the
opportunity to exchange thoughts with each other. Onthisonline
discussion board, participants can browse other participants
ideas and write their own opinions, but cannot reply to other
participants’ comments.

This GKT program does not have homework and is fully
self-guided. However, participants are encouraged to voluntarily
comment on their personal work responses and section
impressions and read the opinions of other participants.
Participants can download the text used in the videos of the
GKT program on this homepage. In each section, an
announcement is made to stop watching the video if they feel
uncomfortable. The pages in each section provide a list of
contacts available if they feel unwell.

Figure 2. Screenshots of the internet-based gatekeeper training program designed for postsecondary students.
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Table 1. Contents of the online peer gatekeeper training program.

Section Theme Video viewing time Contents

1 Mental health basics 09:59 «  Concepts of the gatekeeper
«  Psychology of people who are mentaly ill
«  Basic knowledge about depression

2 Current states of the suicide problem 12:56 .  Statisticsof suicide
. Socia isolation
«  Theimportance of consulting

3 Recognizing suicide risk 09:54 o Warning signs of suicide
« Risk factorsfor suicide

4 Questioning 10:10 « Howtocal out
« How tolistening

5 Role play (demo video) 19:52 a

6 Referral to care 21:11 «  Concepts of referral to care
o  Casestudy
« Resources available for suicide countermeasures

3N ot applicable.

All data are collected using web-based self-report
questionnaires. At the t; and t, surveys, the researcher (KN)

will send at least 2 emailsreminding nonrespondentsto compl ete
the questionnaires.

Outcomes

Table 2 summarizesthe outcome measures. Only the participants
in the intervention group are assessed regarding the process
evaluation outcomes (eg, usability, satisfaction) at thet; survey.
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Table 2. Assessment schedule of the outcome measures for the randomized controlled trial for the students' online peer gatekeeper training program.

Measurement Aim tq to ts
Primary outcome
GKSES? Self-efficacy as gatekeeper O ad ad
Secondary outcomes
Short form of the LOSSP Literacy of suicide o o 4O
SOC3-UTHS® Sense of coherence o 0 o
Mipusd Stigma O ad ad
Scale for measuring help-seeking styles Help-seeking O ad ad
K6e Psychological distress O d g
Rosenberg Self-Esteem Scal e-Japanese version Self-esteem g d g
Tachikawa Resilience Scale Resilience O O O
ACT Behavior as gatekeepers _f g
Process evaluation
iOSDMHY Acceptability, appropriateness, feasibility, satisfaction, adverse d
effect
Subgroup analysis
FCV-195" Level of fear of COVID-19 O
clus Tendency toward internet dependence O

3GK SES: Gatekeeper Self-Efficacy Scale.
b oss: Literacy of Suicide Scale.

®SOC3-UTHS: University of Tokyo Health Sociology version of the Sense of Coherence-3 scale.

dMIDUS: Mental Iliness and Disorder Understanding Scale.

€K 6: Kessler Psychological Distress Scale.

Not applicable.

% OSDMH: Implementation Outcome Scales for Digital Mental Health.
PECV-19S: Fear of COVID-19 Scale.

iclus: Compulsive Internet Use Scale.

Primary Outcome

The primary outcome is confidence in students gatekeeper
skills, assessed using the Gatekeeper Self-Efficacy Scale
(GKSES) [27]. The GKSES was developed to measure
confidence in a person’s own gatekeeper skills and consists of
9 items measured on a 7-point Likert scale. The GKSES is a
1-factor structure model. All items ask about confidencein their
own gatekeeper skills. An example is, “I can understand the
mental states of people who intend to die by suicide.” Higher
average scores for total items indicate a higher confidence in
one’s own gatekeeper skill. Reliability and validity have been
confirmed among Japanese. Reliability of GKSESisvery good
with Cronbach a=.95 [27].

Secondary Outcomes

Literacy of Suicide Scale

The Japanese version of short forms of the Literacy of Suicide
Scale (LOSS) will be used to assess suicide literacy; a 12-item
short form of LOSS[28] will be used in this study. We obtained
alicense for the use of the LOSS by its creator, who also gave

https://www.researchprotocol s.org/2022/4/e34832

us a Japanese tranglation of the short form. We have revised the
Japanese version o that students can answer it more clearly.
The scale provides a total literacy score (percentage correct)
and can be broken down into the 4 literacy themes of risk
factors, signs/symptoms, cause/nature, and treatment/prevention.
Correct responses are scored 1, while incorrect or | don’'t know
responses are scored 0. Literacy scores are the sum of correct
items, with higher scoresindicating higher suicide literacy.

Sense of Coherence

A sense of coherence (SOC) will be assessed using the
University of Tokyo Health Sociology version of the SOC3
scale (SOC3-UTHS) [29]. SOC is defined as “individuals
perceptions of life and resources to help them overcome
hardshipsin life” that relate to stress management ability [29].
The scade consists of 3 dimensions: manageability,
meaningfulness, and comprehensibility. All items are rated on
a7-point Likert-type scale ranging from 1 (never) to 7 (always).
The Japanese version of the SOC scale'sreliability and validity
was verified in a previous study. Cronbach alpha for
SOC3-UTHS ranges from .80 to .98, indicating acceptable to
high internal consistency [29]. The score is the average of the

JMIR Res Protoc 2022 | vol. 11 | iss. 4 |e34832 | p.66
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

3items, whichisthen used for analyses. A higher scoreindicates
ahigher SOC.

Stigma

To assess community understanding of mental health and the
stigma associated with mental illness and disorder, we will use
the Mental llInessand Disorder Understanding Scale (MIDUS),
consisting of 15 items measured on a 5-point Likert scale [30].
MIDUS has 3 factors. treatability of illness, efficacy of
medication, and social recognition of illness. Lower total scores
indicate better understanding. MIDUS sreliability and validity
were verified in aprevious study. Reliability of MIDUSisvery
good with Cronbach a=.78 [30].

Help-Seeking

To measure help-seeking, we will use a scale for measuring
help-seeking styles[31]. The degree of help-seeking behaviors
will be assessed by the Scale for Measuring Help-Seeking
Styles, which consists of 15 items measured on a 7-point Likert
scale. The scale consists of 3 dimensions. self-directed
hel p-seeking, excessive hel p-seeking, and avoidant help-seeking.
The Scale for Measuring Help-Seeking Styles' reliability and
validity wasverified in apreviousstudy [31]. A hightotal score
for each factor indicates ahigh possihility of taking help-seeking
behaviors. In this study, we used the dimensions of self-directed
help-seeking consisting of 4 items. Reliability of thedimensions
of self-directed help-seeking isvery good with Cronbach a=.79
[31]. A total score of this dimension (4 to 28) was calculated
and used for analyses.

Psychological Distress

Psychological distress will be measured with the Japanese
version of the Kessler Psychological Distress Scale (K6), which
asks respondents how frequently they experienced symptoms
of psychological distress during the previous 30 days using 6
items (0=.85) [32]. Responses are rated on a 5-point Likert
scale ranging from O (none of thetime) to 4 (all of thetime). A
total score of these items (0 to 24) will be calculated and used
for analyses.

Self-Esteem

Self-esteem will be measured with the Japanese version of the
Rosenberg Self-esteem Scale, which consists of 10 items
measured on a 4-point Likert scale. This scale is a 2-factor
structure. The reliability and validity of the Japanese version
of the Rosenberg Self-esteem Scale were verified in aprevious
study. Reliability of the Rosenberg Self-esteem Scale is very
good with Cronbach a=.89 [33].

Resilience

Wewill usethe TachikawaResilience Scale [ 34], which consists
of 10 items measured on a 7-point Likert scale. This scale
measures an individual'sresilience, or reactionsto stressful life
events. Higher scores reflect higher resilience. Reliability of
the Tachikawa Resilience Scale is very good with Cronbach
0=.82[34].

ACT as Gatekeeper

We asked participants 2 months after the t; survey about their
behavior as gatekeepers for the last 2 months (see Multimedia
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Appendix 1 for questionnaire). We asked the frequency of the
following: asking acquaintances (friends) about suicidal
thoughts, distress, or depressed mood; listening to an
acquaintance (friends); providing appropriate information; taking
acquaintance (friends) to the right resource; and noticing suicide
danger signs.

Demogr aphic Char acteristics

Demographic data such as sex, age, grade, school type, school
location, living status, international student status, part-timejob
situation, whether one goes to school, online class status, state
of emergency or preemergency measures for COVID-19, and
experience in contact with people who have suicidal ideation
will aso be collected.

Process Evaluation

Since the number of sections each participant follows could
influence the scores on the questionnaires, participants in the
intervention group are asked to answer for the section they
watched in the questionnaire survey after the intervention
program.

For process evaluation, we use the Implementation Outcome
Scalesfor Digital Mental Health (iOSDMH) [35]. We will use
the 19 items of implementation outcomes for digital health
interventions. This measurement is based on 3 important
concepts: acceptability (a=.67), appropriateness (a=.78), and
feasibility (0=.83). Adverse effects (ie, harms [0=.78]) of
eHealth interventions, such as physical symptoms (eg, tired
eyes, stiff shoulders), menta symptoms (eg, insomnia), and
dangerous experiences (eg, bumping into people while looking
at a smartphone), will be covered in 5 items.

Subgroup Analysis

Impact of COVID-19

The researchers collected data about fears of COVID-19 to
capturetheimpact of COVID-19 on daily life using the Japanese
version of the Fear of COVID-19 Scale (FCV-19S), asthetarget
population was recruited during the pandemic. The scale, which
consists of 7 items measured on a5-point Likert scale, consists
of 2 dimensions. emotional fear reactions and symptomatic
expressions of fear. The higher the score, the stronger the fear
of COVID-19. The validity of the Japanese-language version
of FCV-19S was verified in a previous study. Reliability of
FCV-19Sisvery good with Cronbach a=.87 [36].

Internet Use

To assess levels of internet addiction, we will use the Japanese
version of the Compulsive Internet Use Scale (CIUS), which
consists of 14 items measured on a 5-point Likert scale [37].
CIUS has 3 factors: excessive absorption, difficulty in setting
priorities, and mood regulation. The higher the total score, the
stronger the dependence on internet use. Reliability and validity
of the CIUS were verified in a previous study. Reliability of
ClUS s very good with Cronbach a=.93[37].

Sample Size Calculation

The sample size calculation is based on the difference between
means of change in the primary outcome (self-efficacy as the
gatekeeper) from baseline (preintervention) to postintervention
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(t, survey) in both arms (complete case analyses). Based on
previous studies on GKT, mean effect sizes of around d=0.5
are expected in per-protocol analysesfor improving self-efficacy
[12,22-25]. In order to detect suchintervention effectsin 2-tailed
significancetesting (a=.05) with apower of 80%, asamplesize
of 64 per group (total 128) participantsis required. We assume
the study dropout rate will be higher in web-based intervention
and assessments compared to face-to-face research. The
expected study dropout was about 60% (dropouts occur at
random within each group), and this meant that 320 participants
(160 per group) must be included in the study.

Randomization and Blinding

After baseline assessment, participants will be randomly
assigned to either group using the permuted block method with
a random block size of 2, and they will be informed of their
assigned group by the first author (KN). Randomization will
be stratified by sex. The computer-generated allocation list was
made by an independent researcher (YM). The enrollment is
conducted by the first author (KN), and the intervention starts
immediately. The means for blinding in this study are limited.
Anindependent researcher (Y M) who will not analyze datawill
download datafrom the GKT database. Anindependent research
staff person will mask the group variable before analysis, and
then researchers (KN) will analyze data that is blinded to the
group variable.

Statistical Analysis

The primary analysisfor the GK SES scorewill be onamodified
intention-to-treat principle, inwhich al available measurements
are compared according to assigned groups. Baseline variables
will be summarized by the groups using frequencies and
proportions (for categorical variables) or mean and standard
deviation (for continuous variables). The primary end points
(difference of GKSES total score between presurvey and
postsurvey) between the intervention group and the control
group will be compared based on at test. We will set the 2-sided
significance level at 5%, and the 95% confidence interval of
the average difference in differences of the scores will be
estimated. Secondary end points will be compared similarly.
Assubgroup analysisfor primary and secondary end points, we
will stratify by highly dependent and lesser dependent groups
for internet use, a group with high fear of COVID-19 and a
group withlow fear of COVID-19. To help interpretation, Cohen
d and its 95% confidence intervals will be calculated at each
assessment point; the values of 0.2, 0.5, and 0.8 are considered
assmall, medium, and large effects, respectively [38]. Statistical
analysiswill be performed using SPSS (version 27, IBM Corp)
statistical software.

Data Monitoring

This study does not have an external datamonitoring committee.
The first author (KN) will manage participants progress and
completion of the intervention and the follow-up assessments.

Resear ch Ethics and Approval

The Ethics Committee of the Faculty of Medicine and Graduate
School of Medicine of the University of Tokyo approved this
study (2020234N1). Before the baseline survey, candidates will
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be fully informed that their participation is totally voluntary
and they can withdraw consent if they want (they can send a
withdrawal email to researchers). Informed consent by an
explanation in the document will be conducted, and the marked
consent option and full name will be obtained from all
participants. Even if participants withdraw consent, they will
not receive any disadvantage. In addition, they will beinformed
that the findings of this study will be disseminated without
participants’ personal information via publication and website.
The participants will be told that the web-based program does
not provide emergency support on the website and will be
provided with corresponding contact information that can be
used in case of emergency during the program. All data collected
in this study are securely stored without the participants
personal information. Accessto thedataisencrypted and limited
to research staff named on the ethics protocol. This study
protocol was registered with the University Hospital Medical
Information Network Clinical Trial Registry [UMIN000045325].
If there are important modifications of the protocol, we will
obtain approval for the modifications from the Ethics Committee
of the Faculty of Medicine and Graduate School of Medicine
of the University of Tokyo and will revise the protocol on the
trial registry website.

Data Confidentiality

Collected datawill be stored as linkable anonymized data. The
principal investigator will retain accessto thefinal dataset after
thetrial and assume responsibility for dataintegrity and accuracy
of the analysis.

Patient and Public I nvolvement

Thefirst author conducted informal discussionswith 5 students
and nonprofit organization representatives that implement youth
suicide countermeasures. Based on these conversations, adding
2 researchers to those mentioned, we modified the contents to
reflect areal situation. One patient and public involvement (PPI)
partner, a college student, reviewed the program’s draft and
noted some points that might be difficult for general students
to understand. These PPI partnerswill participatein adiscussion
of the study results and in making the implementation strategy
after finishing the RCT. We described the PPl process based
on the PPl handbook and reporting checklists.

Results

At thetime this paper was submitted, the study was at the stage
of datacollection. Werecruited participantsfor this study during
August and September 2021, and data collection will continue
until December 2021. Data analysis will begin in December
2021 for the outcome variables. We expect to publish theresults
in 2022 or 2023.

Discussion

Strengths of the Study

We hypothesized that theonline GKT program for studentswill
increase self-efficacy as a gatekeeper. Moreover, we
hypothesized that self-efficacy as a gatekeeper affects attitudes
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toward the behavior and perceived behavioral control from TPB,
leading to actual behavior as a gatekeeper.

The effects of an online gatekeeper program on self-efficacy
will be examined for gatekeepers among postsecondary students
in Japan. To the best of our knowledge, this study is the first
RCT to examine the effectiveness of online GKT programs
without face-to-face sessionstargeting students rather than staff
or faculty for their self-efficacy as gatekeepers. This online
program will allow individualsto participate without worrying
about their privacy anytime, from anywhere.

Dissemination of the Findings

An online GKT program requires less involvement by mental
health specialists such as public health nurses. It can be provided
a a low cost in a low-resource setting in which trained
practitioners are seldom available. Thus, this online GKT
program has much potential for dissemination as a practical
tool for the prevention of suicidein schools such asuniversities.
Once we find the online GKT program sufficiently effective, it
will contribute to the dissemination of gatekeeper onlinetraining
to alarge number of students to prevent suicide at a low cost

Nozawa et al

and, as in the COVID-19 era, where close socia contact is
limited.

The main findings of this study will be disseminated via
publications in peer-reviewed international journals. Study
findings will also be presented at scientific conferences.

Limitations

Due to the intervention’s nature, it is not possible for both the
intervention implementer and participantsto be blinded to group
assignments. Because all the outcomes in this study will be
obtained by the self-reported questionnaire, information bias
could be introduced. Generalizability will be limited because
snowball sampling will be used instead of random sampling.

Conclusion

Thisisthefirst study to investigate the effectiveness of an online
GKT program for students to improve self-efficacy as a
gatekeeper using an RCT design. The study explored the
potential of an online peer gatekeeper program for students that
can be disseminated online to alarge number of students with
minimal cost.
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Abstract

Background: In breast cancer survivors, chemotherapy-induced muscle loss has been shown to be attenuated with structured
resistance exercise. Creatine supplementation can increase bioenergetics in skeletal muscle, which helps to improve overall
strength and endurance and reduce muscul ar fatigue. Therefore, we hypothesize that adding creatinine suppl ementation to exercise
training will accelerate improvements in strength, endurance, and bioenergetics in breast cancer survivors.

Objective: The primary objectiveisto determine the effects of combining creatine supplementation with exercise on modulating
strength and physical function in breast cancer survivors by comparing these effects to those of exercise alone. The secondary
objectivesareto determineif creatine supplementation and exercise can increase the intramuscul ar storage of creatine and improve
body composition by comparing this intervention to exercise alone.

Methods: We aim to test our hypothesis by conducting an open-label randomized controlled trial of 30 breast cancer survivors
who have compl eted chemotherapy within 6 months of enrollment. Eligible participantswill be equally randomized (1:1) to either
acreatine and exercise group or an exercise-only group for this 12-week intervention. Individuals who are randomized to receive
creatine will be initially dosed at 20 g per day for 7 days to boost the availability of creatine systemically. Thereafter, the dose
will be reduced to 5 g per day for maintenance throughout the duration of the 12-week protocol. All participants will engage in
3 center-based exercise sessions, which will involve completing 3 sets of 8 to 12 repetitions on chest press, leg press, seated row,
shoulder press, leg extension, and leg curl machines. The primary outcomes will include changesin strength, body composition,
and physical function in breast cancer survivors. The secondary outcomes will be intramuscular concentrations of creatine and
adenosine triphosphate in the vastus lateralis, midthigh cross-sectiona area, and quality of life.

Results: Asof October 2021, atotal of 9 patients have been enrolled into the study. No unexpected adverse events have been
reported.
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Conclusions: Creatineisbeing studied as apotential agent for improving strength, endurance, and bioenergeticsin breast cancer
survivorsfollowing chemotherapy. The findingsfrom our trial may have future implicationsfor supporting breast cancer survivors
in reversing the muscle loss experienced during chemotherapy and improving their physical function and quality of life.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(4):€26827) doi:10.2196/26827

Clinical Trials.gov NCT042073509; https://clinicaltrials.gov/ct2/show/NCT04207359
PRR1-10.2196/26827

KEYWORDS

rehabilitation; supplements; resistant exercise; oncology; quality of life; doxorubicin

Introduction

Background

Survivorship after a breast cancer diagnosis is multifocal; it
includes long-term care planning that is coordinated with a
survivor's oncologist, primacy care provider, and social work
support and should include an active lifestyle that is inclusive
of exercise. Yet, individuals with breast cancer are at high risk
for skeletal muscle wasting, which may be exacerbated by
cancer treatment or tumor-related factors [1,2] and can
negatively impact the ability to complete activities of daily
living. Lower extremity muscle weakness is also associated
with long-term fatigue in breast cancer survivors [3]. Studies
on resistance exercise interventions have reported notable
improvementsin strength, endurance, and body compositionin
breast cancer survivors [4,5]; however, identifying strategies
for enhancing adaptations to exercise among cancer survivors
is of importance.

In the context of cancer survivorship, a large percentage of
cancer survivorsexhibit aloss of muscle massthat impactstheir
ability to perform activities of daily living [6]. The root causes
of this loss of muscle mass are cancer treatment and tumor
proteins [6,7]. Muscle wasting in patients with cancer, in
combination with normal aging processes, dramatically increases
the risk of disability and accelerates the aging process [8].
Certain cancer therapies can exacerbate this declinein physical
function and result in disabilities that patients cannot
independently manage [9]. Resistance training has been
demonstrated to improve physical function, muscular strength,
and endurance in breast cancer survivors. However, the
relationship among body mass, treatment toxicity, and cancer
recurrence requires those in the field of exercise oncology to
identify modalities for promoting such exercise adaptations.
Therefore, we hypothesi ze that adding creatine supplementation
to astructured resistancetraining intervention can lead to better
improvements than those resulting from exercise alone.

Creatine is a naturally occurring substance in the human body
that is synthesized endogenously in the kidneys, pancreas, and
liver from amino acids (ie, arginine, glycine, and methionine)
at arate of approximately 1 to 2 g per day [10]. An additional
1 g per day of creatine istypically consumed through the diet
of those who eat meat and fish [11]. In total, the creatine pool
in skeletal muscle averages at about 120 g for a 70-kg individual
with a proposed creatine capacity of up to 160 g (via
supplementation) [12].

https://www.researchprotocol s.org/2022/4/e26827

Approximately 2 g of creatine arelost per day through urination.
However, aging is associated with an incrementa loss of
intramuscular creatine stores [13,14]. Notably, creatine
supplementation has been shown to reverse this loss [15].
Studies have demonstrated the efficacy of creatine
supplementation in augmenting training adaptations and have
reported positive outcomes, such as improved strength and
physical functionin avariety of healthy and clinical populations
[11,12]. Although some publications suggest that creatine
supplementation al one can increase strength and work capacity
and delay the onset of fatiguein older men and women [16-19],
the majority of studies suggest that the benefit of creatine
supplementation is greatest when it is combined with
hypertrophic stimuli, such as resistance exercise training [20].

Creatine supplementation has gained attention in the medical
field because of the numerous health and quality of life benefits
it hasfor people with muscular and neurological diseases, such
as McArdle disease, Duchene dystrophy, myasthenia gravis,
amyotrophic lateral sclerosis, and Parkinson disease, and its
limited side effects [21]. Creatine is crucial to maintaining
muscle energetics because of its role in rephosphorylating
adenosine diphosphate to adenosine triphosphate (ATP). To
date, few studies have examined the use of creatine
supplementation to augment cancer treatment—associated
declinesin muscle mass and function [22-25]. Those that exist
have generally failed to demonstrate its benefits for strength
and function. A limitation to these studies is that most have
investigated creatine supplementation alone. Only 1 study of
cancer survivors has been published on combining creatine
supplementation with resistance training, which resulted in
improvements in lean body mass [22]. No such studies to date
have been conducted on patients with breast cancer—a
population that is particularly vulnerable to theloss of lean mass
and function. Despite the benefits of exercise on reversing the
anthracycline-related effects on muscle wasting, breast cancer
survivors remain fatigued and deconditioned long into
survivorship [26]. Therefore, there is a significant need to
identify alternative strategiesfor reversing the known del eterious
effects of chemotherapy in this population. The paucity of
research in this area stems from the lack of awareness of the
potential role that creatine supplementation plays in cancer
SUrvivors.

Safety and Toxicity of Creatine

Creatine has not been evaluated by the Food and Drug
Administration for safety; however, it is a widely used
over-the-counter supplement. Creatineis one of the most highly
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studied supplements, and numerous studies have demonstrated
its safety and tolerability [12,27]. In the four papers published
to date on creatine supplementation in patients with cancer
[22-25], only 2 of the 333 patients who were taking creatine
reported any adverse effects (muscle cramping and mucus
production) [22]. Other commonly identified side effects of
creatine supplementation include nausea, diarrhea, dizziness,
and gastrointestinal pain, but their severity isoften mild [12,27].
Study Objectives

The primary objective is to determine the effects of creatine
supplementation, in combination with exercise, on modulating
strength, body composition, and physical function in breast
cancer survivors by comparing these effectsto those of exercise
alone. The primary hypothesisisthat creatine supplementation
will result in significantly greater gainsin strength and physical
function and improved body composition in breast cancer
survivors compared to those resulting from exercise alone.

Patel et &l

The secondary objectives are to determine if supplemental
creatine can be used to increase intramuscular storages of
creatine, alter energy storage, and improve quality of life. The
hypothesisfor these objectivesisthat creatine supplementation
will significantly increase intramuscular concentrations of
creatine and ATP in the vastus lateralis when compared to
exercise-only controls. We also hypothesize that the creatine
group will have significantly greater muscle cross-sectional
areas and significantly lower levels of intramuscular fat
compared to those of the exercise-only controls. Finaly, we
hypothesize that both groups will have a significantly better
quality of life following the 12-week program.

Trial Design

Our prospective study isasingle-center, open-label randomized
controlled trial. Figure 1 shows the study design, and Table 1
presentsthe schedule of events. Thisstudy protocol followsthe

SPIRIT (Standard Protocol Items. Recommendations for
Interventional Trials) Statement recommendations [28].

Figure 1. Individuals randomized to the creatine group will exercise 3 times per week for 12 weeks and take creatine in powder form as indicated.
Individuals in the control group will exercise 3 times per week for 12 weeks without creatine dosing.
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Table 1. Study schedule of events.
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Event Screen day
(-28to -7

days)

(=7 to -2 days)

Visit A Visit B

Baseline assessments  Study week

12-week end-of-study assessments
(>2 days and <7 days after the last
exercise session)

Week 2 Week5 Week9 VisitA Visit B

Phone screen
Physical exam
Medica history
Medication history
Clinical labs
Electrocardiography
Vital signs

Height

Weight

Body circumference

O oo ooooo oo -g

Waist to hip ratio

Mood disorder questionnaire
Pregnancy test

Handgrip dynamometry
Isometric leg strength

Dua x-ray absorptiometry
6-minute walk test

O O o o o O

Survey completion

Magnetic resonance imaging and
magnetic resonance spectroscopy

1-repetition and 10-repetition maxi-
mum testing

Exercise familiarization
Dispense creatine (20 g/day)
Dispense Creatine (5 g/day)

O 0o o o
O oo o

O

O o oo o o

Methods

Ethical Approval

This trial has been approved by the institutional review board
at the University of Texas Health Science Center at San Antonio
and the protocol review committee at the National Cancer Center
Institute Mays Cancer Center at the University of Texas Health
Science Center at San Antonio (2019-610H). All participants
who meet theinclusion criteriawill be eligible for participation.
Any deviations from the protocol, breaches of confidentiality,
and reportable adverse eventswill bereported to theinstitutional
review board and Data Safety Monitoring Board at the Mays
Cancer Center. The study is registered with Clinical Trials.gov
(trial number: NCT04207359).

Study Setting
The study will enroll breast cancer survivorsfrom San Antonio,

Texas, and the surrounding community. The majority of the
patients who will be enrolled in this study will be patients of

https://www.researchprotocol s.org/2022/4/e26827

the Mays Cancer Center at the University of Texas Hedlth
Science Center a San Antonio—a National Cancer
Institute—designated cancer center. An interprofessional team
of exercise physiologists, medical oncologists, nutritionists,
mental health professionals, personal trainers, research
coordinators, and research assistantswill implement the various
aspects of this study.

Study Population

The study will enroll 30 patients with breast cancer who have
completed chemotherapy within 6 months prior to consenting
to this study. The recruitment methods include media
advertisements, community events, and queries of institutional
medical records for potentially eligible subjects. Theinclusion
criteria are the following: (1) an age of 18 to 75 years; (2) a
diagnosis of breast cancer and the recent (within 6 months)
completion of chemotherapy; (3) the willingness to attend 3
exercise sessions per week; (4) the ability to take oral
medications; (5) the willingness and ability to provide consent
for participating in the study; and (6) a serum creatinine level
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of <1.5 times the upper limit of normal or an estimated

glomerular filtration rate of 230 mL/min/1.73 m?, as determined
by the Chronic Kidney Disease Epidemiology Collaboration
equation. The exclusion criteria are as follows. (1) physical
indications that performing exercise may be limited or
contraindicated; (2) poorly controlled hypertension (resting
systolic blood pressure: >160 mm Hg; resting diastolic blood
pressure: >95 mm Hg); (3) current tobacco use (within 6
months); (4) anabolic steroid use; (5) a pitting edema grade of
2+; (6) patientswho are currently undergoing medical treatment
for cancer (ie, currently undergoing chemotherapy; radiation
therapy is allowed); (7) a history of moderate-severe heart
disease (New York Heart Classification of >grade I1) or
pulmonary disease (dyspneaon exertion upon climbing <1 flight
of stairs and abnormal breath sounds on auscultation); (8)
pregnant patients or patients who are planning to become
pregnant during the study; (9) recent (within 1 month) or
anticipated treatment with corticosteroids (except those for
short-term use during the time of chemotherapy) or other
appetite stimulants; (10) bipolar disorder; (11) creatine
supplementation within the past 30 days; and (12) achangein
supplement use within the past 14 days.

Allocation

Patients who are €eligible to participate in the study will be
allocated to either the creatine and exercise group or the exercise
alone control group (1:1). Randomization will be performed
through the study’s REDCap (Research Electronic Data Capture;
Vanderhilt University) database. We will use randomized blocks
to conceal the group alocation results from the patients,
recruitment staff, and assessment staff, and concealment will
be maintained until the patients complete the basdine
assessments. The research pharmacy at the Mays Cancer Center
will conceal the randomization and will direct the research team
to assign study participants to specific groups. A sample of 15
breast cancer survivors will be enrolled in each group with the
goal of having 12 completersin each group. Due to the nature
of the study, the principal investigator and study participants
will not be blinded. However, to alleviate any issues with
assessment  fidelity, the research assistant who will be
performing the outcome assessments will not be aware of the
groups to which participants are randomized. Further, the
statistician who will be supporting the analysesin the study will
be blinded as well.

Exercise I ntervention

All participants will engagein 3 center-based exercise sessions
each week for 12 weeks. Each session will last roughly 1 hour
and include a 10-minute warm-up and a 50-minute stimulus
phase. Exercise sessions will be held on nonconsecutive days
to allow for adequate rest and recovery. The prescription will
include 2 or 3 sets of 6 exercises, which will be performed at a
10-repetition maximum intensity (ie, participants will be able
to perform only 8 to 12 repetitions per set), as per the American
College of Sports Medicine's guidelines for exercise testing
and prescription [29] and the consensus statement on exercise
guidelines for cancer survivors [30]. Each session will consist
of the following exercises, which will be donein the following
order: chest press, leg press, seated row, shoulder press, leg

https://www.researchprotocol s.org/2022/4/e26827
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extension, and leg curl. The resistance load will be set at 70%
of the measured or estimated 1-repetition maximum. If
participants cannot perform an exercise with this resistance
load, the load will be reduced to alow them to complete the
prescribed repetitions for each set. Participants will complete
2 sets of each exercise in week 1. Thiswill allow participants
to familiarize themselves with the resistance load and will
minimize the risk of injury for novice participants. Starting in
week 2, participantswill transition to performing 3 sets of each
exercise. The load will be increased when a participant is able
to perform 12 repetitions in 2 of 3 sets for an exercise.
Participants heart rates will be monitored continuously during
exercise sessions. Self-reported perceived exertion will also be
recorded periodically during exercise sessions [31], and this
information will be used to track the subjective experiences of
participants and interpret adherence data.

Creatine Dosing Protocol

Participants who are randomized to receive creatine
(experimental group) will beinitially dosed at 20 g per day for
7 days to boost the availability of creatine systemically [32].
Thereafter, the dose will be reduced to 5 g per day for
maintenance throughout the duration of the 12-week protocol.
Thisdosing protocol isbased on the traditional dosing protocol
for healthy individuals, which includes aloading phase (5 g of
creatine taken 4 times per day) that is followed by alow-dose
maintenance period (5 g of creatine per day) for maintaining
creatine stores [12]. The individuals in this group will receive
creatine in powder form at 4 different schedules based on their
progress throughout the protocol. Each bottle of creatine will
contain a 5-mg dosing spoon. Bottle 1 will be provided at the
start of the study, and an equivalent dose for the loading phase
will be assigned in week 1 of the study. In week 2, participants
will return to the clinic and be provided with 21 days’ worth of
creatine doses (5 g/day). At weeks 5 and 9, participants will
again return to the clinic and be given 28 days’ worth of creatine
doses (5 g/day). Bottles will be exchanged at these scheduled
intervals, and dosing adherence will be determined by measuring
the amount of creatine that remains in the bottles. For weeks 2
to 12, participants will also be asked to take the creatine at
approximately the same time of the day and enter the time of
dosinginadosing diary. Theindividualsin thisgroup will have
safety labs drawn after the loading phase to ensure normal
kidney function, and electrocardiography will be performed to
rule out any abnormalities. Participants will be removed from
the creatine group if thelab results show serum creatinine levels
of >2 times the upper limit of normal or estimated glomerular

filtration rates of <30 mL/min/1.73 m?. These participants will
complete the remaining exercise interventions.

Study Procedures

Telephone Screening

Potential participants will undergo telephone screening to rule
out clear, excluding medica conditions prior to in-person
screening. Individuals who are known to meet no clear
exclusionary criteriawill beinvited to aninitial screening visit.
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Screening Visit

At the screening visit, participants will read and sign the
informed consent form. Once consent is provided, a complete
medical history and physical exam will be performed to ensure
that the participants meet the inclusion criteria for the study.
Thiswill include measurements of vital signs, height, and body
weight. Blood will be collected following an overnight fast for
clinical lab tests, which will include rena function testing,
comprehensive metabolic panels, and lipid and compl ete blood
count tests. Resting electrocardiograms will be acquired and

Table 2. Study assessments and methods.

Patel et &l

evaluated by a clinician to confirm a healthy heart rate and
rhythm. Questions regarding theintent to become pregnant will
be asked. A mood disorder questionnaire will be completed by
participants and evaluated by study staff to assess for bipolar
mood disorder. Subjects who meet the study eligibility criteria
will be scheduled for study assessments.

Outcome Assessments

Assessmentswill be performed at baseline and at the end of the
study (Table 2).

Assessment Method

Renal function testing, metabolic panels, and lipid and completeblood ~ Lab test

count tests

Muscle strength (power and torque) Dynamometry

Muscle strength

Body composition and bone density

Muscle cross-sectional area

Muscle creatine, phosphocreatine, and adenosine triphosphate
Physical function

Quality of life

1-repetition maximum and 10-repetition maximum training
Dual x-ray absorptiometry

M agnetic resonance imaging

Magnetic resonance spectroscopy

6-minute walk test

European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-C30 and European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-BR23

Body Composition

Body composition (fat mass, muscle mass, and bone) will be
measured via dual x-ray absorptiometry. By using dua x-ray
absorptiometry scans, wewill measure whole-body and regional
adipose and lean mass [33] aswell as bone mineral density.

Strength and Physical Function

A 1-repetition maximum test will be performed to evaluate the
maximum amount of force that can be generated through afull
range of motion for a particular body region [34]. Thiswill be
directly tested for chest presses and leg presses and estimated
(via 10-repetition maximum testing) for shoulder presses, leg
extensions, and leg curls. |sometric knee extensor strength will
be assessed in the right leg of each participant (unless
contraindicated) by using a Biodex dynamometer (Biodex
Medica Systems). The isometric maximum voluntary
contraction force will be measured at approximately 60° knee
flexion [35]. The average values from 3 attempts and percent
variance will be recorded. Dominant isometric handgrip strength
will also be tested by using a handgrip dynamometer (Jamar
Plust Digitd Hand Dynamometer; Jamar Plust+) [36].
Participants 6-minute walk distances will be assessed to
measure endurance function by using a standardized protocol

[37].
Patient-Reported Outcomes

Study participantswill complete the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire
(EORTC QLQ)-C30 (version 3) quality of life survey and
EORTC QLQ-BR23 survey for breast cancer survivors[38,39].
The EORTC QLQ-C30 is a 30-item measure of health-related

https://www.researchprotocol s.org/2022/4/e26827

quality of life. It includes 6 functional scales (physical, role,
emotional, social, cognitive, and global quality of life scales),
3 symptom scales (fatigue, pain, and nausea and vomiting
scales), and 6 singleitems (dyspnea, dleep disturbance, appetite,
diarrhea, congtipation, and financia difficulties). The
EORTC-QLQ-BR23isa23-item measure of the symptoms and
problems experienced by breast cancer survivors.

Muscle Cross-sectional Area and In Vivo Assessments

Magnetic resonance imaging will be used to measure the right
midthigh muscle cross-sectional area (unless contraindicated)
by using a whole body 3.0 T magnetic resonance imaging
scanner (TIM Trio; Siemens AG). At the same time,
intramuscular creatine, phosphocreatine, and ATP content will
be assessed in vivo by conducting magnetic resonance
spectroscopy (MRS), as previously described [40,41]. A
phosphorus-31/hydrogen-1 dual-tuned, rigid, arc-shaped surface
coil (RAPID Biomedical GmbH) will be positioned under the
vastus lateralis. The vastus lateralis muscle was chosen for in
vivo analysisbecause of the superficial positioning of the muscle
and because it is the largest muscle in the quadriceps muscle
group, which is the largest and strongest muscle group in the
body. L ower extremity muscleweaknessisal so associated with
long-term fatigue in breast cancer survivors [3]; thus, in vivo
measurements are warranted for this muscle. An externa
reference 6-mL plastic vial with an 850mM concentration of
methylenediphosphonic acid will be fixed to the center of the
coil. Methylenediphosphonic acid was chosen due to its
resonance frequency of around 22 parts per million downfield
from phosphocreatine; this does not overlap with any relevant
metabolite peaks. After asubject isscanned, a15-cm—diameter,
4-L, plastic, cylindrical leg phantom containing 35mM
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phosphoric acid will be placed on the coil and scanned by using
the same MRS parameters and dlab positions, so that the data
can be collected from the same areawithin the radio frequency
excitation field of the coil. A dlice-selective phosphorus-31
MRS dab sequence (excitation pul se repetition time=10 seconds,
timeto echo=2.3 seconds; number of signalsaveraged=16; slice
thickness=25 mm,; receiver bandwidth=3000 Hz) will be
performed for the quadriceps muscles of subjects and for the
previously described leg phantom. Raw spectral data will be
analyzed with Java M agnetic Resonance User I nterface software
[42], and the processing steps will include apodizationto 5 Hz
and Fourier transformation and phase correction. For spectrum
guantification, the AMARES (Advanced Method for Accurate,
Robust, and Efficient Spectral Fitting) algorithm [43] will be
used.

Capturing and Monitoring Adherence

Adherence to creatine supplementation will be assessed by
measuring the quantity of creatine that is left in the returned
bottles, as described in the Creatine Dosing Protocol section.
Individuals will not be withdrawn from the study for
noncompliance with the creatine dosing regimen. The dosing
quantity (number of scoops) and the dosing time will be
documented in a dosing diary. Each exercise session will be
documented, and information regarding session duration time
as well as exercise mode and intensity during each training
session will be documented. Participants will be encouraged to
adhere to the protocol to the best of their ability. Participants
will bewithdrawn if morethan 33% (12/36) of exercise sessions
are missed.

Monitoring Adver se Events

Adverse events will be assessed during each interaction with a
participant (ie, 3 times per week). Before and after each exercise
session, participants will be asked about how they are feeling.
If the answer isanything other than “fegling fine,” the participant
will be queried about the date and time of the onset of an adverse
event, self-perceived severity, and any self-administered
treatments. Upon the conclusion of the intervention, each
adverse event will be graded by medical professionals based on
severity, the event’s relationship to the study intervention, the
actions taken by the study personnel and participants, adverse
event outcomes, whether the event was expected, and whether
the event was serious. We will use the Common Terminology
Criteriafor Adverse Eventsversion 5.0 [44] to grade the adverse
events.

Data M anagement

Each participant will be assigned aunique study code. Datawill
be saved and stored by using the REDCap electronic data
management system. Surveys will be completed electronically
and linked to the participants' electronic data files to limit the
incidence of transcription errors. Patients' charts will be kept
inside alocked cabinet that islocated inside the clinical research
space, which is directed by DIP.

Statistical Analysis

The proposed analysis of 30 participantsisbased on afeasibility
assessment [45]. Based on a preponderance of published
feasibility and pilot studies, a minimum sample size of 15
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participants per group was chosen to complete the study and
estimate parameters for future studies [46,47].

Data on recruitment, adherence, and attrition rates will also be
collected. Participants that withdraw from the study or are
withdrawn for safety reasons will not be replaced.

Statistical analyseswill be performed by using IBM SPSS 19.0
software (IBM Corporation). Descriptive statisticswill be used
to summarize the data. The primary analysis will be an
intent-to-treat analysis, which will be conducted by using a
2-sided, stratified log-rank test. Cox proportional hazard
regression models will be used to estimate hazard ratios with
95% Clsto quantify the effect of theintervention after adjusting
for stratification, age, and BMI. We will also conduct secondary
analyses for nonadherence, the rate of perceived exertion, and
the number of exercise sessions completed. Pearson product
moment correlation analyses will be used to measure
associations among biomarkers of body composition, physical
function, and quality of life measures. A P value of <.05 will
be considered statistically significant, and all statistical tests
will be 2-tailed. Theresultsof our study will be used to calculate
power and determine sample sizes for future research in this
field.

Results

As of October 2021, atotal of 19 patients have been screened,
12 have consented, and 9 have enrolled into the study. No
adverse events have been reported in the creatine arm of the
study. Muscle soreness and tingling associated with
chemotherapy-related periphera neuropathy have been reported
as adverse events. No unexpected adverse events have been
reported. Enrollment is planned to be completed by summer
2022.

Discussion

Our project will determine if creatine—a naturally occurring
substance in the body—that is consumed as a supplement can
be used to improve the adaptation of exercise training and
accelerate the gain of muscle mass, strength, and lean body
mass. | ndividual swith cancer are exposed to avariety of factors
that impact their ability to live active lifestyles. Some of these
factorsaretumor related [48], while others are rel ated to cancer
treatment [49]. The loss of muscle mass and function greatly
impacts a breast cancer survivor's quality of life [50]. The
prevalence of muscle lossin individuals with cancer can range
from 11% to 74% [51-56]. Exercise has been shown to combat
thisdeclinein muscle mass[56]. Exercise programs are capable
of attenuating many of the deleterious effects of muscle loss
[56]. Commercially available agents, such as creatine, have the
potential to accel erate exercise adaptations and increase muscle
mass, strength, and lean body mass [57,58].

Only 4 studies have been published to date on the effects of
creatine supplementation in cancer survivors[22-25], and only
1 of the 4 studiesinvolves creatine dosing in combination with
an exercise program. In the combination study, which was
conducted by Lanbro et al [22] in 2013, atotal of 30 patients
with head and neck cancer who were treated with radi otherapy
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were supplemented with 5 g of creatine per day. The
investigators reported greater improvements in lean body mass
for creatine-supplemented participants compared to those
reported for participants who took placebos [22]. A limitation
to the study by Lenbro and colleages [22] was that they did not
use the suggested dosing regimen (20 g of creatine per day) at
the start of the study to load intramuscular creatine
concentrations. Research has demonstrated that this loading
protocol can result in increased intramuscular creatine stores
(ie, a 10% to 40% increase in muscular creatine and
phosphocreatine stores). Using a lower dose will result in a
gradual increase. Our study will be the first to investigate the
effects of creatine supplementation in combination with exercise
by using the recommended dosing protocol.

Patel et &l

There is strong evidence that suggests that creatine
supplementation can promote the overexpression of genes and
proteins related to muscle hypertrophy [59] and satellite cell
activation [60] in healthy subjectswho participatein an exercise
program. The growth-promoting potential of creatine may be
useful in situations where anabolic activity is suppressed, asis
the case with patients with prostate cancer on androgen
deprivation therapy [61]. Therefore, we hypothesize that a
positive impact of our study will be a significant improvement
in intramuscular stores of creatine that will result in greater
improvements in muscle strength, physical performance, and
lean body mass compared to those improvementsin the control

group.
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Abstract

Background: Shared decision-making (SDM) is particularly important in oncology as many treatments involve serious side
effects, and treatment decisionsinvolve atrade-off between benefits and risks. However, theimplementation of SDM in oncology
careis challenging, and clinicians state that it is difficult to apply SDM in their actual workplace. Training clinicians is known
to be an effective means of improving SDM but is considered time consuming.

Objective: This study aims to address the effectiveness of an individual SDM training program using the concept of deliberate
practice.

Methods: Thismulticenter, single-blinded randomized clinical trial will be performed at 12 Dutch hospitals. Cliniciansinvolved
in decisions with oncology patients will be invited to participate in the study and allocated to the control or intervention group.
All clinicians will record 3 decision-making processes with 3 different oncology patients. Clinicians in the intervention group
will receivethefollowing SDM intervention: completing e-learning, reflecting on feedback reports, performing a self-assessment
and defining 1 to 3 personal learning questions, and participating in face-to-face coaching. Clinicians in the control group will
not receive the SDM intervention until the end of the study. The primary outcome will be the extent to which clinicians involve
their patients in the decision-making process, as scored using the Observing Patient Involvement-5 instrument. As secondary
outcomes, patientswill rate their perceived involvement in decision-making, and the duration of the consultationswill be registered.
All participating clinicians and their patients will receive information about the study and complete an informed consent form
beforehand.

Results. Thistrial was retrospectively registered on August 03, 2021. Approval for the study was obtained from the ethical
review board (medical research ethics committee Delft and Leiden, the Netherlands [N20.170]). Recruitment and data collection
procedures are ongoing and are expected to be completed by July 2022; we plan to complete data analyses by December 2022.
As of February 2022, atotal of 12 hospitals have been recruited to participate in the study, and 30 clinicians have started the
SDM training program.
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Conclusions: This theory-based and blended approach will increase our knowledge of effective and feasible training methods
for clinicians in the field of SDM. The intervention will be tailored to the context of individual clinicians and will target the

knowledge, attitude, and skills of clinicians. The patients will aso be involved in the design and implementation of the study.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(4):€35543) doi:10.2196/35543

Netherlands Trial Registry NL9647; https.//www.trialregister.nl/trial /9647
DERR1-10.2196/35543

KEYWORDS

decision-making; shared; education; professional; feedback learning; coaching; medical consultation; medical oncology; palliative

care

Introduction

Background

Shared decision-making (SDM) has been promoted to support
patientsin making informed decisionsthat best fit their personal
preferences, circumstances, and concerns [1,2]. This is
particularly important in oncology as many treatments involve
serious side effects, and treatment decisions involve a trade-off
between benefitsand risks[3,4]. Approximately 110,000 Dutch
patients are diagnosed with cancer each year [5]. Surgery,
radiation, and systemic treatment optionsare avail able for most
patients with cancer. The made treatment decisions determine
crucial aspects of the lives of all patients and their families.
Being diagnosed with cancer brings emotional stress, which
affects patients’ information recall and the decision-making
process [6-8].

However, SDM implementation in oncology is challenging
[9-12]. Thereis arelatively high level of uncertainty in cancer
care regarding the treatment benefits and risks [10,12,13].
Fighting cancer is paramount in the focus of both cliniciansand
patients, which may impede the process of considering multiple
treatment options and weighing their short- and long-term
consequences [14-16]. Moreover, different clinicians within a
team must coordinate the decision-making process over an
extended period and for several decisions, which makes it
difficult to guarantee continuity in the decision-making process
[4]. Interventions tailored to specific local contexts have been
proposed to stimulate the integration of SDM in usua care
[17-21].

In addition, clinicians underline the importance of
communication with their patients but feel that it is difficult to
apply SDM intheir actual workplace and believe that applying
SDM does not differ much from their current practice [22-24].
Training clinicians as part of the implementation of SDM is
generally seen as vita to overcome these hurdles [22,25-29].
Training involves theory and skills but is more effective when
it also accounts for peer pressure, individual attitudes, and
learning objectives [30]. It has been suggested that elements
such as reflection and real time feedback be added to a
clinician's actual SDM performance [31]. Recent efforts that
incorporate feedback from observations of consultations to
improve SDM competencies are promising [23,29,32].

SDM behavior is complex as it comprises interacting elements
that are also influenced by contextual factors[32-34]. Medical
professionals are expected to continuously improve their

https://www.researchprotocol s.org/2022/4/€35543

knowledge, skills, and behaviors, which requires the
development and use of reflective practice skills [35,36].
Regarding medical performance, it has been stated that
additional experience will not improve onceit reachesthe level
of automaticity and effortless execution [37]. Deliberate practice
involves the provision of immediate feedback, time for
problem-solving and evaluation, and opportunitiesfor repeated
performance to refine behavior [37,38]. As deliberate practice
supports teaching that is more focused on the motivation and
self-directed learning of the clinician, coaching is being
increasingly recognized asamethod of enhancing technical and
nontechnical clinical performance [39-42]. Effective coaching
on complex communication skills, including those involved in
SDM, requires direct observation or review of audio- or
video-recorded health care encounters, followed by constructive
feedback from the coach and the processing of this feedback
into developmental actions by the coachee [43,44]. Astraining
clinicians—face to face, individualy, or in a team—is time
consuming and challenging for abusy health care team [26,45],
training approaches that improve SDM behaviors should be
both effective and feasible. The effects of deliberate practice
have not been evaluated in the design of effective SDM
education but coincide with clinicians’ own viewsthat feedback
and reflection, tailored to their own learning needs and firmly
embedded in the daily working context, are considered vital to
effectively learn communication skills [46].

Objective

The aim of thisrandomized clinical trial isto examine whether
an individual SDM training program for oncology clinicians
grounded in the theory of deliberate practice[37], as compared
with their standard clinical practice, improves SDM behavior.
The program comprises audiotaping the consultation or
consultations of a single patient and conducting an SDM
e-learning program containing both theory and a role-play
example, followed by self-assessments, individual feedback
reports, and coaching facilitated by anindividual action-planning
template.

Methods

Trial Design

This multicenter, single-blinded randomized clinical trial was
designed and will be reported in accordance with the CONSORT
(Consolidated Standards of Reporting Trials) guidelines [47].
The trial addresses the effect of SDM interventions in real-life
clinician-patient consultations on the extent to which clinicians

JMIR Res Protoc 2022 | vol. 11 | iss. 4 |e35543 | p.85
(page number not for citation purposes)


http://dx.doi.org/10.2196/35543
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

involvetheir patientsin the decision-making process. Thedesign
is unpaired, meaning that patients are only audiotaped once,
either before or after the intervention. In the control group, the
clinicians will not receive the SDM intervention until the trial
period has finished. The trial will include different oncology
clinicians, diagnoses, hospitals, and decisions to investigate
applications in a range of oncological diagnoses, including
patientsin palliative care.

Study Conduct

When joining the study, clinicians will complete a short
guestionnaire asking about their number of years of experience,
former participation in SDM skills training (yes or no) during
medical school or as part of continuous medical education,
residency, profession, age, and gender. The diagnosis, gender,
and age of the patientswill be recorded by the clinician to gather
the basic demographic data of the study sample.

A measurement involves recording =1 consultation relevant to
adecision-making process of 1 patient only, with aquestionnaire
that measures patients perceived involvement in the
decision-making process. The physicians and patients will be
awarethat consultations are being recorded. Each clinician will
record the decision-making process for 3 different patients. By
recording 2 consultations after the SDM intervention, with a
time interval of 3 to 4 weeks between the recordings, the
effectiveness of the SDM intervention for clinicians can be
measured over time. The duration of the consultations and
coaching sessionswill be noted by the researcher (HvV) directly
from the recordings. Clinicians will be instructed not to
participate in educational activities related to patient-centered
communication during the study. In addition, clinicians in the
intervention group will be asked not to discuss the training
contents or study-related information with participants in the
control group. Oncethefina consultationisrecorded, clinicians
in the control group will receive the equivalent communication
training. The period between each measurement will be 3to 4
weeks, summing up to atotal participation of approximately 8
weeks per clinician.

Participants

A total of 12 hospitals in the Netherlands will be included in
this study (n=3, 25% universities; n=5, 42% genera teaching;
and n=4, 33% district hospitals). The recruitment of consecutive
clinicians, who will discuss treatment decisions with their
patients, will take place from April 2021 to July 2022.

All clinicians from the 12 hospitals involved in the
decision-making process with patients of oncology regarding
treatments will be invited to participate in the study. Clinicians
intraining (residents) are also eligible as, in the Dutch situation,
they work under supervision but communicate with patients
independently. Clinicianswho have already received individual
feedback on consultations or participated in SDM training within
the past 3 yearswill be excluded. Theinclusion criterion isthat
clinicians should be conducting consultations in which a
decisionisto be madewith apatient who is capable and willing
to participate. In addition, choices may relate not only directly
to the final treatment decisions but also to other aspects of the
care process. Consultations with patients who are palliatively
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treated with no prospect of cure, for whom decisions are to be
made regarding the quality of life, are also eligible.

Intervention

Overview

To clarify what SDM entailswhen applied in daily practice, we
will invite clinicians to reflect on their own communication
behavior during =1 consultation in which atreatment decision
ismadein relation to thefollowing four stepsfor applying SDM:
(1) creating option awareness, (2) discussing the options and
their pros and cons, (3) exploring patients' values, and (4)
agreeing on a decision that fits best with the patients’ personal
preferences [48]. All participants receive a crib sheet, a
pocket-sized card to be used during or in between consultations
that shows the 4 SDM steps with example phrases. These 4
steps are also key elements in the educational components of
our intervention.

To support the adoption of SDM behavior by cliniciansin daily
practice, we will use the following four implementation levels
of the Mestinstrument Determinanten van Innovaties model
and their change determinants for our implementation approach
[21]: (1) innovation (the implementation of SDM), (2) users of
the innovation (clinicians and patients), (3) organizational
context, and (4) sociopalitical context. Totakethesocial context
into account, oncology clinicians will be asked to participate
as teams to enhance implementation success. By asking for a
fee for participation in the training, we also ensure financial
commitment from the hospitals to increase legitimacy and
adherence to the trial.

Next, we will use the principles of deliberate practice as the
basis for the educational approach. The best training situations
focus on activities of short duration with opportunities for
immediate feedback, reflection, and corrections[37]. In addition,
additional reinforcing principles of medical coaching and action
learning have been added [49-55].

The full SDM intervention takes <2.5 hours and comprises 4
parts, as described in the following sections.

e-Learning (45 Minutes)

An e-learning program was developed to comprehensively
explain the principles and theoretical background of SDM. It
addresses knowledge (ie, definition, rationale, effect, and the 4
steps for applying SDM); attitude (ie, reported barriers, own
beliefs, and providing evidence on frequent misconceptions
about SDM) [52]; and, to alesser extent, self-efficacy illustrated
with avideo example of a consultation following the 4 steps of
SDM. In e-learning, information is given about patients
perspectives on SDM based on internet polls among (former)
patients. A total of 7 questions will be asked during the
45-minute e-learning program to stimulate reflection and
memory. e-Learning was used and evaluated in a former
implementation project on breast cancer [23,32]. The completion
of basic SDM elearning will be mandatory. Additional
e-learning may be completed on a voluntary basis.

JMIR Res Protoc 2022 | vol. 11 | iss. 4 |e35543 | p.86
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Reflection on Feedback Report (15 Minutes)

Participants will receive a persona feedback report from a
communication researcher based on the Observing Patient
Involvement-5 (OPTION-5) scores of their own consultation
or consultations recording of a decision process with a patient
[30]. This individual report will contain a score (0-4) per
OPTION-5 item, as well as illustrative quotes and behaviors
during the encounter that contributed most to a score and
comprises 1 to 2 pages of =1 consultation per patient. The report
was tested in 11 teams comprising patients with breast cancer
during former implementation projects [23,32]. The direct
observation of clinical encounters followed by structured
feedback and coaching iseducationally valuable [30] and seems
promising for improving SDM behaviors [29,56,57]. By
recording an actual clinical consultation in which a decision
with a patient is made, feedback can be provided, and the
recording can be stopped at critical points to reflect on and
discuss appropriate goals with the coach. We put emphasis on
guotes and nonjudgmental feedback rather than using a
summative assessment form, as clinicians might feel this may
reduce communi cation skillsto behavioral componentsand may
perceive this as impeding the improvement of their
communication skills [46].

Self-assessment and Defining 1 to 3 Personal Learning
Questions (30 to 45 Minutes)

This feedback will be aligned with the learner’s ambition by
giving clinicians a short version of the OPTION-5 checklist to
complete a self-assessment of their recording. Next, we strive
to provide feedback as individualized as possible and as close
to their clinical reality by using quotes and linking the quotes
to a practical 4-step model that can be used in the consultation.
In addition, clinicians will then be asked to write down 1 to 3
learning questions, which will help reflect on their own
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performance. In addition, defining a personal ambition
stimulates intrinsic behavioral changes. Participants will use
e-learning, self-assessment, and personal feedback reports to
reflect on what would help them improve the adoption of SDM
intheir daily practice the most. Writing down learning questions
is the first part of the action-planning template, which is
provided to serve as a checklist for the coaching session,
self-reflection, and follow-up of planned actions.

Face-to-face Coaching: 15 to 30 Minutes

Clinicians will discuss the feedback with an experienced
communication coach (HvV, Maaike Schuurman, or Esther van
Weele) using both the participants' learning question or
questions and the feedback report. To support reflexive and
action learning, al participants will be provided with an
action-planning template [50]. A model for effective coaching
[40] will be used that involves four steps. (1) establishing
principlesof therelationship, (2) conducting an assessment, (3)
developing and implementing an action plan, and (4) assessing
the results of action plans and revising them accordingly. After
the coaching session, each clinician will complete the
action-planning template to force them to reflect on their SDM
behavior, consider goals, and decide which strategies and skills
will help them attain those goals. The coaching mode is
explained in Table 1, and the study designispresented in Figure
1. A professor of clinical medical education (PB) was consulted
to finalize the form of coaching. In addition, an evaluation of
the coaching will take place after 3 and 10 coaching sessions.
After the coaching, the following characteristics of the coaching
session will be noted: the content of the session; action planning;
duration of the session; whether the clinicians prepared the
learning objectives, relistened their own consultation, and read
the feedback report beforehand; and the number of e-learnings
completed.
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Table 1. Elements and working constructs of effective coaching.
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Element for effective
coaching [40]

Working construct

Trandlation to our coaching approach [39,43,53,54]

Establishing principles of
the relationship

Conducting an assessment:
self-assessment and assess
ment by a communication
coach

Developing and implement-
ing an action plan

Assessing the results of ac-
tion plans and revising ac-
cordingly

Establish goals and parame-
ters of the relationship, as
well asethical considerations,
including confidentiality and
boundary issues

To facilitate a feedback pro-
cess to begin self-monitoring
and encouragelearnerstogain
reflective skillsto help them
set goals for their program
through personal (to foster
discovering the students’
learning or interpersonal
management style) and sys-
temic assessments (assess-
ments provided by the learn-
er's program)

This step determines new and
revised actions that will lead
to goal attainment; thelearner
reflects on what is working
and what is not working, re-
late these to their learning
style, and identifies learning
opportunities that build
knowledge and skills or initi-
ates actions that demonstrate
the learner’s progress toward
competence

The coach and the learner re-
view and evaluate the learn-
ers’ progression according to
the action plan and whether
features of the plan should be
revised

Expressroles: the learner sets goals and designs the actions that help to apply

SDM? the coach makes suggestions and encourages the learner to define actions
to realize ambitions

Downplay the coaches' role: position the coach as alearner, not an expert, to es-
tablish anonhierarchical relationship that contributes to creating a safe space, as
well asto coconstruct meaning and knowledge rather than to dictate it; emphasize
that interdependence is the basis of valuable interaction

Facilitate honest discussion about strengths and challenges regarding SDM; help
clinicians shift their focus from performance to learning

Make room for discussing areas for improvement of applying SDM in daily practice
Ask about the positive consequences the learner expectsto accomplish with applying
new SDM behavior

In general, active and appreciative listening and asking questions; stimul ate reflec-
tion: capable of being introspective and learning from yourself

Ask about the importance of SDM for the learners’ professional role and devel op-
ment

Provide written feedback, after permission, of audio-recorded consultation or
consultations of the learner with a patient in which adecision is made

A self-assessment is performed by listening back to their own consultation and

using a shortened OPTION-5P measurement tool

Ask the learner to draw up 1 to 3 personal learning questions for the coaching
session based on personal ambition and feedback

Review the written feedback that was provided together and whether it was recog-
nizableto promote self-reflection and goal setting asthe foundation of self-regulated
learning [43]

Discussthetheory of SDM: what doesit intend? What insights and questions come
from the e-learning?

Use the 4-step model as amirror for reflection on feedback and the goals

Use practical examples from best practices, including prompts, of potential areas
of struggle to help learnersidentify challenges

Focus discussion to areas of dilemmas and best cases to create action ideas; ask
thelearner what they need to accomplish their expressed ambitionsregarding SDM
If clinicians express the wish to gain knowledge about SDM (ie, evidence for the
use of teach-back, decision aids, background information about SDM measurement
tools, or theory about elicitation values and preferences), we will provide handy
cards, decision tools, support (ie, decision tools and tips to apply SDM as ateam),
or written information to read

Facilitate the transition from self-assessment and feedback to intervention: collab-
oratively crafting an action plan to implement appropriate intervention strategies
[50,51]

Encourage the learner set 1 to 3 goalsto be attempted in the next consultation and
establish a short action-planning template

Ask questions to make goals ISMART®

Ask the learner about possible barriersto or facilitators of achieving their expressed
goals and discuss possible ways of coping with them to increase clinicians' level
of confidence in achieving the planned actions and coping with the feelings of
failure

The action-planning template ends with identifying at least two goals for their
clinical practice over the ensuing weeks

After the coaching session, clinicians will receive feedback on their aspired goals,
integrated as part of the feedback on their consultation

Evaluate the session and ask if there are any issues |eft to discuss

If anext meeting is desired, plan the date and agenda for the next meeting
Finally, residents will complete a brief evaluation, with Likert scale response op-
tions, that addresses the acceptability and usefulness of coaching

8SDM: shared decision-making.
POPTION-5: Observi ng Patient Involvement-5.
CISMART: important, specific, measurable, accountable, realistic, and timeline.
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Figure 1. Design of the study.
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The time schedule for participants randomized to the control
group isshown in Figure 1. They will first be asked to complete
the recording of the decision-making process of 2 different
patients before they are offered the intervention (including
recording athird decision-making process). Thiswill enable a
comparison of their SDM behavior with participants who are
exposed to the intervention. By offering the intervention to
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participants in the control group after the trial period, we will
ensure that al participants in thistrial have the opportunity to
develop themselves in the field of SDM. To keep similar tria
circumstances, the interval between these 3 recordings (3-4
weeks) will be similar to that of the intervention group.

Outcomes

The primary outcome is the OPTION-5 instrument to rate the
clinicians behavior in the decision-making process objectively,
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which will be performed by 2 of the 3 researchers (HvV and
Maai ke Schuurman and Esther van Weel€) independently [30].
Each of the 5 items will be rated on a scale ranging from O (no
effort made) to 4 (exemplary effort made).

As secondary outcomes, we will use subjective measures of
SDM scored by the patients: the iISHARE, Control Preferences
Scale (CPS), and the SDM Questionnaire-9 (SDM-Q-9)
guestionnaires.

The 15-item iISHARE questionnaire measures the perceived
level of SDM during medical consultation or consultations; it
was recently devel oped and has shown adequate content validity
and comprehensibility [55]. It covers the entire SDM process
rather than asingle consultation and involves both clinician and
patient behaviors. It isespecially meant for the oncology setting,
as definitions of SDM differ between health care settings [58].
The CPS has proven to be a clinically relevant, easily
administered, valid, and reliable measure of preferred or
experienced roles in decision-making among people with
life-threatening illnesses [59]. The CPS comprises 1 question
with 5 possible statements indicating the role of the clinician
and patient in the decision-making process. The SDM-Q-9
comprises 9 statements. For each statement, patients rate the
extent to which they completely disagree (0) to completely agree
(5) on a 6-point Likert-type scale. The scores are added,
multiplied by 20, and divided by 9 to provide a percentage of
the maximum score, ranging from 0 (ho SDM) to 100 (maximum
level of SDM). If needed, a maximum of 2 missing items will
be imputed with the mean of theitemsthat are scored [60]. The
duration and number of consultations are registered for each
physician directly from the audiotaped consultation or
consultations.

Sample Size

The primary outcome of this trial will be the extent to which
cliniciansinvolvetheir patientsin the decision-making process,
as scored using the OPTION-5 instrument [30,61]. A =10-point
improvement in the OPTION-5 score is considered clinically
relevant and significant, given the relatively limited time
investment of the participants. For instance, a >10-point
OPTION-5 score indicates 2 out of 5 items improving from
moderate effort (2 points) to skilled effort (3 points) or 1 item
improving from minimal effort (1 point) to skilled effort (3
points).

A preintervention mean score of 38 is assumed for our sample,
which was measured in a former implementation project
involving 6 outpatient breast cancer teams [32]. Thisisahigh
baseline score compared with other studiesin general [56] and
for oncology [9,11,57]. A total sample sizein a 2-sided Z test
for 2 means of 72 patients will be calculated based on an
increasein the OPTION-5 score from 38 beforeimplementation
to 48 after implementation, with an SD of 13 in both groups,
achieving a 90.38% power at the 5% significance level
[13,32,56]. We will expand the sample sizeto 100 cliniciansto
account for possiblefailed recordings and dropouts of clinicians.
A subanalysiswill be performed to evaluate whether the results
for paliative decisions, that is, patients who are palliatively
treated (both tumor targeted and non—tumor targeted), are similar
to those for the group with curative treatment intentions.
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Randomization and Blinding

Randomization (Figure 1) will be conducted by allocating each
clinician agreeing to participate in the study to either the
intervention arm or the control arm (1:1) based on randomly
mixed block sizes (2, 4, or 6) using Castor EDC (Castor
Company) [62]. This type of randomization is common in
multicenter studiesthat include approximately 100 participants
to reduce the predictability of alocation [63]. All patients and
raters will be blinded, whereas clinicians cannot be blinded to
their allocation. The alocation sequence, enrollment, and
assignment of participants to interventions will be conducted
by a coordinator (LP) not involved in rating consultations and
coaching of the participants.

Statistical M ethods

All raters will use the OPTION-5 coding scheme, which has
been refined for patients of oncology and vascular surgery
[61,64]. The manua will be adjusted to be relevant to the
oncology setting to increase raters' agreement in scoring the
audio recordings. All audio recordings will be scored
independently by 2 raters blinded to the intervention using the
OPTION-5instrument. After thefirst 10 audio recordings, these
scoreswill be compared, and the coding ruleswill be discussed
to reach an agreement over the final score. Moreover, the
personal feedback and coaching sessions with the first 10
clinicianswill be discussed by the project team in which patients
are involved, and the unweighted Cohen k values will be
calculated as a measure of the interrater agreement [65]. The
OPTION-5 score will be converted from a 0- to 20-point scale
into a 0% to 100% scale.

Descriptive statistics will be presented as percentages or means
with SDs. Differences will be expressed as mean differences
with 95% Cls. The Pearson chi-sguare statistic will be used to
analyze the differences between categorical variables at P<.05.
We will check whether previous training in communication
skills, professional background, disease, duration of the
consultation or consultations, hospital, age, and number of
consultations are equally distributed between the study arms.
If they are not equally distributed, they will be included in the
regression model for the OPTION-5 score. We will also perform
a subanalysis for paliative decisions to evaluate whether the
effectiveness of the SDM intervention for these consultations
iscomparablewith that for the entire group. Statistical analyses
will be performed using SPSS Statistics (version 25; IBM
Corporation).

Patient | nvolvement

To guarantee that the patient’s perspective is sufficiently
included in the design of the SDM intervention, 2 patient
representatives (Maaike Schuurman and Ella Visserman) and
1 (former) patient with breast cancer (Lisanne de Groot) have
been involved in the study. The 2 patient representatives have
been involved from the start of setting up the research project
(including determining research questions and outcome
measures) as part of the research team in recruiting clinicians
for the study and are al so committed to disseminating the study
results and methodology in oncology care. A patient
representative (Maaike Schuurman) isinvolved as a researcher
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in rating consultations with the OPTION-5 instrument and
providing coaching to clinicians (Maaike Schuurman), and all
three (Maaike Schuurman, Ella Visserman, and Lisanne de
Groot) will give feedback on specific parts of the training
program, such as the content of the coaching sessions and
feedback reports.

Ethics Approval and Informed Consent

All participating clinicians will receive information about the
study and will be asked to give verbal consent for participation
in the study: providing contact details, selecting a patient, and
recording a consultation will be considered as their verbal
consent. Their patientswill complete awritten consent form as
consultationswill be audio recorded, and patient characteristics
will be collected. Non—-Dutch-speaking patientswill be excluded
unless they are accompanied by a person who speaks Dutch
sufficiently. Approval for the study has been obtained from the
medical ethicsreview board of Leiden Den Haag Délft, located
at Leiden University Medical Center, the Netherlands (reference
N20.170/ML/ml). Each participating hospital provided local
approval for this study.

Data M anagement

All sensitive datawill be stored in encrypted password-protected
databases (EUR Document Vault and Codific Document Vault
[to save audio recordings during the study period]). Data will
be entered by the study coordinator (LJP).

Results

Ethical approval for the study was obtained in December 2020,
and thereafter, until December 2021, each of the 12 participating
hospitals obtained local approval for this study. The first
clinician started with the individual SDM training program in
May 2021. As of February 2022, we enrolled 30 clinicians, of
whom 5 (17%) have completed the training program. The pace
of participant inclusion in the study is increasing; therefore,
study recruitment is planned to be finalized around July 2022.
We plan to complete data analyses by December 2022.

A mixed cofunding was obtained from the participating
clinicians themselves (voluntary contribution), from the Dutch
Oncozon-Citrienfonds (a professional oncology network), CZ
Health Care Insurer, and DSW-Phoenix Health Care Insurer.

The study results will be disseminated to partnering
organizations, study participants, and organizations involved
in the development of clinician education. The findings will be
submitted to a peer-reviewed journal and presented at academic
conferences.

Discussion

Principal Findings

We hypothesize that clinicians exposed to this intervention are
more likely to adopt SDM behavior than clinicianswho do not,
resulting in decisions that better match the preferences and
values of oncology patients. We expect that clinicians in the
intervention group will increase their observed level of SDM
after each part of theintervention. We also believe that the effect
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of the training program will be at least as large as the average
increase that other interventions have shown [56]. Another
possible effect isthat patients may perceive greater involvement
in the decision-making process and thereby experience ahigher
level of autonomy.

Comparison With Prior Work

We have previoudly worked on designing effectiveinterventions,
including training, to help cliniciansadopt SDM indaily practice
[23,31,32]. The theory-based and blended approach builds on
previous research and includes different types of clinicians,
diagnoses, hospitals, and oncology decisions to stimulate
generalizability [29]. This approach is grounded in the theory
of deliberate practice [37]. Moreover, patient involvement is
guaranteed in the design and implementation of this study.
Therefore, the study is perceived to have global value and should
engender considerable interest in the academic and clinical
education fields.

Strengthsand Limitations

A strength of our approach is that it will be tailored to the
context of individual clinicians and that it targets attitudes,
knowledge, and skills of clinicians. The possible limitation of
this protocol could be that participating clinicians may already
have an inclination toward SDM, which can lead to selection
bias. Therefore, we will try to invite clinical teams rather than
individuals to participate in this study to include a group of
clinicianswith awiderange of SDM interestsand skills. Another
limitation is that the clinicians cannot be blinded to the
intervention. This might encourage them to practice SDM apart
from the intervention itself.

Future Directions

This trial takes the next step in the pursuit of developing
effective training methods for cliniciansin thefield of SDM. It
will increase our knowledge about how effective and feasible
thedirect observation of audio-recorded health care encounters,
followed by constructive feedback from a coach, can be.
Principles of deliberate practice are used as the basis for the
educational approach, which enables effective learning [37],
and the intervention is substantiated by implementation theory
(Meetinstrument Determinanten van Innovaties model) and a
4-step model for applying SDM during clinical consultations
[21,49].

Our intervention incorporates important elements from the
theory of deliberate practice, such ashaving awell-defined godl,
motivation to improve, and providing feedback on real-life
situations [37]. Nevertheless, in our delineated intervention, it
is difficult to meet the hallmark of providing opportunities for
repetition and gradua refinement of performance over time.
Therefore, future studies should address this challenge.

Conclusions

For most patients with cancer, multiple treatment options exist,
and SDM s crucia to support them in making informed
decisionsthat best fit their personal preferences. Clinicians play
animportant rolein enhancing SDM implementation; however,
SDM implementation remains challenging. This study will
examine the effectiveness of an individual SDM training
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program for physicians. The results of this study will be
disseminated through publication in an open-access journal to
enablethe uptake of this deliberate practice study in other fields
of interest and through presentations. In the Netherlands, patient
organizations, professional bodies, and health care insurers are
involved in the project and are committed to using valuable

van Veenendaal et al

is a mixed set of interventions with several elements over a
10-week period, it is relatively short and labor intensive, with
one-on-one feedback and coaching. For implementation, it is
important to take this into account and continue to look for
interventions that are applicable in daily (oncological) care as
well as support a continuous learning process for clinicians.

resultsfor daily practice. Although our educational intervention
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Abstract

Background: Musculoskeletal and mental health complaints are the dominant diagnostic categoriesin long-term sick leave and
disability pensions in Norway. Continuing to work despite health complaints is often beneficial, and a good work environment
can improve work inclusion for people affected. In 2001, the Norwegian Labour and Welfare Administration began to offer
inclusive work measures to improve the psychosocial work environment and work inclusion of people with health complaints.
In 2018, the Norwegian Labour and Welfare Administration and specialist health services started offering the new collaborative
Health in work program. Itsworkplace intervention presents health and welfare information that may improve employees’ coping
ability regarding common health complaints. It encourages understanding of coworkers” health complaints and appropriate work
adjustments to increase work participation.

Objective: This protocol presents an ongoing, 2-arm, pragmatic cluster-randomized trial. Its aim is to compare the effect of
monodi sciplinary inclusive work measures (treatment asusual) and interdisciplinary Health in work in terms of changesin overall
sickness absence, health care use, health-related quality of life, and costs. The secondary objectives are to compare changesin
individual sickness absence, psychosocial work environment, job and life satisfaction, health, and health anxiety at both the
individual and group levels.

Methods: Datawill be collected from national registers, trial-specific registrations, and questionnaires. Effectswill be explored
using difference-in-difference analysis and regression modeling. Multilevel analysis will visualize any cluster effects using
intraclass correlation coefficients.

Results: Inclusion was completed in July 2021 with 97 workplaces and 1383 individual consents. Data collection will be
completed with the last questionnaires to be sent out in July 2023.

Conclusions. Thistrial will contributeto filling knowledge gaps regarding the eff ectiveness and costs of workplace interventions,
thereby benefiting health and welfare services, political decision makers, and the public and business sectors. The findings will
be disseminated in reports, peer-reviewed journals, and conferences.

Trial Registration: Clinical Trials.gov NCT04000035; https://clinicaltrials.gov/ct2/show/NCT04000035
International Registered Report Identifier (IRRID): DERR1-10.2196/36166

(JMIR Res Protoc 2022;11(4):€36166) doi:10.2196/36166
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Introduction

Sickness Absencein Norway

Muscul oskel etal and mental health complaints are the dominant
diagnostic categories in long-term sickness absence and
disability pensionsin Norway [1-4]. Many of these complaints
can be described as subjective health complaints with high
prevalencein the general population [5-7]. Preventing subjective
health complaints is difficult, but improving the person’s
perception of the complaints as well as related coping
mechanisms seemsto have a positiveimpact in terms of sickness
absence[8]. Infact, work-focused cognitive behavioral therapy
and brief workplace interventions have been shown to reduce
sickness absence[9-11]. Workplaceinterventionsthat presented
reassuring information about low back pain based on the
“non-injury-model” introduced by Aage Indahl [12] were shown
to increase work participation [9,13], improve self-rated work
ability, and reduce experienced complaints without changing
the prevalence of low back pain [13].

For peoplewith common health complaints, especialy regarding
mental health, work options often seem more beneficia than
being on sick leave [14]. A Norwegian report showed that the
general work environment seemsto play akey rolein deciding
whether to go on sick leave or master one's back pain at work
[15]. Thus, workplace interventions that include both health
information and workplace processes that can create aflexible
and inclusive work environment seem beneficial.

To address the comparatively high rate of sickness absencein
Norway [16], the government, employer-organizations, and
employee-organizations signed the first Inclusive Work
Agreement (I ntensjonsavtale om et mer inkluderende arbeiddliv;
|A-avtalen) in 2001, with the latest update in 2018 [17].

Measuresfor Work Inclusion and Participation

To support workplaces in achieving the Inclusive Work
Agreement goals of more inclusive work environments and
reduced sickness absence, the Norwegian Labour and Welfare
Administration (NAV) established NAV work centers (NWCs
NAV Arbeidslivsenter) in every county [17,18]. Although
NWCs offer a variety of monodisciplinary inclusive work
measure (IWM) interventions both standardized and customized,
the goal of the Inclusive Work Agreement of reducing sickness
absence by 20% was not reached in the public sector [19-21],
revealing a need for more effect-focused studies of WM
interventions [15].

Background of the Health in Work Program

In 2018, the collaboration between NAV and speciaist health
services began to offer a new interdisciplinary program called
Helsel Arbeid, or Health in work (HIW) [22]. The program is
one of the policy instruments in the latest Inclusive Work
Agreement [17] and has elements of both IWM and “raskere
tilbake,” a quick-access outpatient service intended to reduce
sick leave by cutting wait times, which was in effect during

https://www.researchprotocol s.org/2022/4/€36166

2007-2018. Thus, the HIW program has 2 main parts. The
individual measure is an outpatient service where individuals
can obtain quick access to an interdisciplinary assessment of
common musculoskeletal, mental health complaints, or both,
with a focus on how to better cope with these complaints to
continue to engage in work and leisure activities. The second
part is caled the company measure, an interdisciplinary
workplace intervention consisting of workplace processes
regarding work environment as well as structured
evidence-based health information about muscul oskeletal and
mental health complaintsin general work contexts and related
to the specific workplace [22]. Personndl from NWCs and
specialist health services work in collaboration to deliver the
intervention. This trial investigates the company measure,
hereafter referred to as the HIW intervention. This trial is
registered in Clinical Trials.gov (NCT04000035).

The intersectoral and interdisciplinary collaboration between
NAV and specialist health services, which is the core of the
HIW intervention, is based on experiences from an earlier
program called iBedrift, or atWbrk. The origina at\Wbork program
started in some of Norway's southern counties[8]. Itsworkplace
interventions focused mainly on health information provided
by health personnel. The atWork program further evolved in
Troms County, where it was adapted into the interdisciplinary
atWork Troms program, which wasin effect during 2009-2017.
The at\Wbrk Troms workplace interventions consisted of health
information about muscul oskeletal and common mental health
complaints provided by health personnel combined with work
processes outlined in the Inclusive Work Agreement guided
and facilitated by NWC personnel. The recommendation for
national implementation of the HIW intervention studied in this
trial is closely related to the at\Work Troms program [22].

Rationale of the Trial

An evauation of the Inclusive Work Agreement for the
2014-2018 period concluded that there was alack of studieson
workplace processes [15], including those presented in IWM
interventions. Participants gave good feedback regarding the
collaboration between health and NAV personnel in atWork
Troms interventions, but no scientific evaluation of these
interventions had been done. We know that certain parts of such
interventions, such as providing heath information at the
workplace, can reduce sickness absence, increase self-rated
work ability, and reduce physical and mental health complaints
[8,23]. However, knowledge is still lacking about the effects
and economic aspects of interventions integrating health
information with workplace process assignments from NAV.

IWM interventions are customized according to the company’s
needs and requests; thus, they can range from comprehensive
interventions to simple ones that require little or no time or
resources. In contrast, owing to their interdisciplinary nature
and the required participation of al employees, HIW
interventions are resource-demanding. It is unknown whether
the costs of HIW interventions outweigh those related to sick
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leaveand lost quality of life. Cost-effectiveness and cost-benefit
analyses will provide an indication as to whether HIW is
reasonable from a heath and socioeconomic standpoint.
Analysesof changesin outcomesrelated to health and the work
environment will provide further information about the effect
of HIW interventions.

Data on how the HIW intervention is perceived by both
participants and intervention personnel will be gathered in the
qualitative part of the overall mixed methods project, which is
not described in this paper. The combination of qualitative and
guantitative research methods will provide a more
comprehensive picture of HIW interventions and may provide
evidence of potential improvementsto these interventions. The
Norwegian Directorate of Health and NAV highlighted the need
for knowledge about the effect of measures that combine the
perspective of health and work [24] and encouraged quantitative
and qualitative research to optimize the implementation and
content of the Health in work program [22]. Therefore, thistrial
isanimportant contribution in thefield and relevant for political
decision makers, NAV, health services, and public and private
workplaces.

Specific Objectives

The main objective of this trial is to compare the effects of
monodisciplinary IWM (treatment as usual) and interdisciplinary
HIW interventions in terms of changes in overall sickness
absence, health care use, health-related quality of life, and costs.
The secondary objectives are to compare changesin individual
sickness absence, psychosocial work environment, job and life
satisfaction, health, and health anxiety at both the individual
and group levels. Comparisons will be conducted both within
and between trial arms.

Methods

Trial Design and Setting

This protocol presents a pragmatic, cluster-randomized,
multicenter superiority trial with 2 parallel arms and a 1:1
allocation ratio. HIW and IWM interventions are to be carried
out at workplaces throughout the county of Troms and
Finnmark, Norway’s northernmost county, which covers an

area of approximately 750,000 km? and has a population of
approximately 243,000 people. Workplaces in both urban and
rural areas are included.

Asboth IWM and HIW interventions are aimed at all employees
within a workplace, randomization must be conducted at the
workplace level rather than at thelevel of individual employees.

Eligibility and Exclusion Criteriafor Clusters
(Workplaces) and Individual Participants

To be dligible for inclusion, workplaces must have aminimum
of 8 employees and have accessible data on sickness absence
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(both self- and physician-certified) for the 2 years before
alocation. Individual participants must speak Norwegian, be
aged 18-70 years, and be employed >20% in the participating
workplaces to be included in the trial. Workplaces that are
experiencing profound reorganization (ie, >20% change in
workplace staff during the research period) are excluded.

Interventions

HIW | ntervention

Personnel from the NWCs and specialist health services work
in collaboration to provide HIW interventions according to a
standardized protocol. An initial meeting is held to define the
workplace's goals and plan the course of the intervention,
followed by three 1.5-hour sessions over a 12-month period.
During these sessions, health personnel present structured health
information about musculoskeletal, pain, and mental disorders,
and NAV personnel put thisinformation in the context of work
and the specific workplace. Between sessions, group-based
workplace process exercises are carried out. During these
exercises, challengesrelated to session content aswell astopics
around the work environment and work inclusion should be
addressed.

In more detail, the first session aims to use health information
on common neck and back complaints to increase workers
ability to cope with them asindividuals and collectively. It a'so
presents tasks that foster reflection and dial ogue on factors that
promote the headth and inclusion of workers with
musculoskeletal complaints in the workplace. The second
session aimsto communicate health information regarding pain
to increase workers' ability to cope with it individualy and
collectively. The third session is similar to the first but with
content related to common mental health complaints.

Both the sessions and the group exercises between the sessions
should involveall workplace staff (management and employees).
The group exercises should be active meetings that take place
without the involvement of intervention personnel. Finaly, at
the end of the 3 sessions, an evaluation meeting isheld to discuss
possible further follow-up.

IWM Intervention (Treatment as Usual)

IWM consists of conventional welfare interventions given over
a 12-month period by NWC personnel only. The interventions
focus mainly on work inclusion and psychosocial work
environment. There are several types of interventionsavailable,
some of which are presented in Figure 1. The choice of delivery
is customized to the individual workplace; thus, treatment as
usual varies according to the workplace's demands. An
evaluation meeting discussing possible further follow-up is
optional.

A flowchart of intervention content and the study process is
shown in Figure 1.
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Figurel. Schematic overview of activitiesin the Health in work (HIW) and inclusive work measure (treatment as usual) interventions. IWM: inclusive

work measure; NAV: Norwegian Labour and Welfare Administration.
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I nter vention Per sonnel

Health personnel comprise employees from specialist health
servicesfrom the University Hospital of North Norway (UNN),
Finnmark Hospital in Kirkenes, or the Rehabilitation Center
Finnmark in Alta. They work in the field of rehabilitation
medicine; for example, as physiotherapists, medical doctors, or
occupationa therapists. NAV personnel arefrom NWCslocated
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at multiple sites in the county of Troms and Finnmark. They
are experienced in Inclusive Work Agreement processes and
have different backgrounds (eg, teaching, management, human
resources, and nursing). Many have previously delivered atWork
Troms interventions. NWC personnel deliver both HIW and
IWM interventions according to their portfolio. All intervention
personnel undergo in-house training according to protocol,
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including observation of experienced personnel, literature, and
COUrSEesS.

Adherenceto the Trial Protocol and Concomitant
Activities

Participating NWC personnel, health personnel, and workplaces
are to register and report on activity and time spent on either
HIW or IWM each quarter. The research team sends reminders
about these reports as a means of improving adherence.

Participating workplaces in both groups are alowed to
implement other workplace measures (eg, measures from
occupational health services or from NAV). The pragmatic
design does not restrict the type or number of other workplace
measures except for the HIW intervention, which isexclusively
reserved for the HIW group. The content and extent of the
applied measures have to be reported to the research group.
Individual employees have no study-specific restrictions.

Recruitment

The main role of NWCsis to support workplaces that wish to
address the development and maintenance of a good work
environment independent of their level of sickness absence.
Workplaces can contact NWCs, but NWCs also reach out to
workplaces. NWC personnel have good knowledge of and
contact with workplaces in the region. Through this contact,
workplaces from the county of Troms and Finnmark were
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recruited for the trial. They were informed about the ongoing
trial and the fact that they may be allocated to either the HIW
or IWM intervention in an introductory meeting with employers
and union representatives. After initial sSlow recruitment, an
additional meeting with detailed information solely on the trial
and itsimplications given by one of the research group members
(mainly CLT, occasionally NF or ACH) was added to increase
participation.

Timeline

Upon agreement to participate in the trial, all employees and
management at the workplaces received the following by email
from their employer: information about thetrial, aPDF filewith
theindividual informed consent form, and alink to questionnaire
1. Completed paper forms with individual informed consent
were collected for 2 weeks, and then the random all ocation was
executed. Intervention periods were scheduled to be 12 months
for both trial arms. Questionnaires 2 and 3 wereto be completed
12 months and 24 months after allocation, respectively. Owing
totheglobal pandemic, thetrial was halted between mid-March
2020 and September 2020, and activitieswere reduced at several
time points. Therefore, the intervention period and time points
for questionnaires 2 and 3 were adjusted for workplacesincluded
before April 2020 and in fall 2020, whereasworkplacesincluded
in 2021 were expected to follow the usual timeline. A flowchart
of the study process is shown in Figure 1, and the timeline is
shown in Figure 2.
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Figure 2. Timeline for enrollment, intervention, and assessment. GJS: Global Job Satisfaction; HIW: Health in work; IWM: inclusive work measure;
KUHR: Norway Control and Payment of Health Reimbursement; NDSS-16: Nondirective and Directive Support Survey; NPR: Norwegian Patient
Register; SHC: subjective health complaints; SWLS: Satisfaction With Life Scale.

Prestudy
Period

Enrollment

Study Period

Allocation After allocation

Time point -T2
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Prior

ENROLLMENT

-T1
2 weeks
Prior

T1 T2
0 12 months 24 months

{later depending
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development of
the pandemic)

(later depending
an the
development of
the pandemic)

Eligibility screen

Informed consent

INTERVENTIONS

HIW
IWM

ASSESSMENTS:

Questionnaire

- Health-related quality of
life (EQ-5D)

- Work environment
(Demand-Control-Support,
NDSS-16, GJS)

- Health (SHC, Whiteley-7
index)

- Satisfaction with life
(SWLS)

- Demographics (age,
height, weight, education,
income, marital status,
social networks, alcohol
consumption, smoking,
physical activity, and
medication)

- Use of health services in
the past 12 months

- Adaption measures at
participant's workplace

Self-reported sickness
absence in the past 3
months

Sick leave data: workplace

Working hours and direct
costs: intervention staff

Working hours and direct
costs: workplaces

Sick leave data: individual
register

Healthcare utilization
individual register (KUHR,
NPR)

Assignment of I ntervention

The randomization sequence was created using a
computer-generated random number list [25] with a 1.1
allocation using random block sizes of 16 to 20. On the basis
of this allocation, a sheet of paper was marked with either
HELSEIARBEID (HIW) or KTRIAARBEID (IWM). The paper
was then folded and placed in a sequentially numbered opague
envelope, and the envelope was sealed (allocation envelope).
In this manner, a total of 104 allocation envelopes were
produced. In November 2020, owing to an unexpectedly high
number of retractions after initia recruitment but before
inclusion in the trial, another 50 allocation envelopes were
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produced. Sequence generation and allocation concealment
were performed independently by co—principal investigator (PI)
ACH, who was not involved in the recruitment or allocation of
workplaces. A list of the envelope numbers and theintervention
they contained was locked away in afile cabinet at UNN, to
which none of the personnel (research, NAV, or HIW personnel)
has access. The workplaces were consecutively numbered as
they agreed to participate in the trial during recruitment. Final
inclusion was not completed until informed consent formswere
received from the respective workplaces. The corresponding
numbered allocation envel ope was then opened by the PI, NF,
together with aresearch assistant. The workplace was notified
of the intervention to which it had been allocated, as was the
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supervisor of the relevant NWC. The workplace identifier was
noted on the alocation envelope and locked away in a file
cabinet. Blinding beyond all ocation was not relevant for obvious
reasons.

Data Collection and M anagement

Tria questionnaires are el ectronic and administered by REDCap
(Research Electronic Data Capture; Vanderbilt University) tools.
Completed questionnaires are double-checked manually with
informed consent formsto guarantee that only the data of those
who have provided consent are used. Informed consent forms
contain three sections to obtain separate consent for each of the
following: use of questionnaire data, linkage to register data,
and linkage to data from Tromsg 7, if applicable (Multimedia
Appendix 1).

When answering questionnaire 1 at enrollment, participants
registered their email address, to which links for later
guestionnaires will be mailed. Questionnaires 2 and 3 are
completed at 12 and 24 months after allocation, respectively,
or as appropriate owing to pandemic-related delays.

Questionnaires 1-3 all have the same questions on health-related
quality of life, symptoms, work environment, and individual
self-certified sickness absence. Validated questions were used
when possible (see Evaluation Outcomes and Figure 2).
Individual physician-certified sickness absence and health care
use data are collected through register data for the period from
24 months before allocation to 24 months after allocation.

During theintervention period, workplacesreport the time used
for intervention activities on a quarterly basis. The sickness
absence rate at the unit level is reported for the periods 24
months before allocation to allocation, the intervention period,
and 12-24 months after alocation. Intervention staff registers
the time spent on the preparation and execution of the
intervention.

Workplaces that withdraw from the interventions before
completing the intervention period are asked to continue to
report their sickness absence data, and theindividual participants
are encouraged to answer all questionnaires, enabling
intention-to-treat (ITT) analysis.

Data are stored on a secure research server at UNN with
restricted access, which will also be used for dataanalysis. The
personal national identification number will be used to collect
register data according to consent. Data access is restricted to
the project research group.

Study-specific persona identifiers will be used for all data
storage, linkage, and analysis. The key list of identifiersis kept
separate from the remaining data; accessisrestricted to Pl NF
and co-Pl ACH.

Ethics Approval

Thisresearch will be carried out in compliance with the Hel sinki
Declaration of 1975 as revised in 2000 [26]. Persona
confidentiality is guaranteed. Written informed consent forms
will be collected from each participant. The consent forms
emphasize the right to withdraw from the trial at any time
without explanation according to the consent form template
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created by the Norwegian Regional Committeefor Medical and
Health Research Ethics (REC). Information about the trial is
given orally in an information meeting as well as in written
form, with the opportunity to ask questions via telephone or
email.

This trial protocol has been approved by the REC (1D 15680)
and isregistered at Clinical Trials.gov (NCT04000035). Possible
substantial protocol modifications must be approved by the
steering committee and the REC and will be registered in
ClinicalTrials.gov. The participant-level data set will not be
available for public access owing to General Data Protection
Regulations. Metadata and statistical codes beyond those
reported in publications will be available upon reasonable
request.

Statistical Analysis

Power Calculation

The calculation of the sample sizefor the number of workplaces
ispragmatic and based on Odeen et a [8]. ITT sickness absence
will be collected at the unit level, and a 10% reduction from
6.6% (mean certified sickness absence in Troms) to 5.9% (SD
2.5%) will be considered significant in both a clinical and
societal context. Odeen et a [8] demonstrated a statistically
significant 11% difference in rate ratios at the unit level, with
42 and 48 units in the 2 arms. We consider actual units for
inclusion as comparable and, therefore, plan to include 50
workplaces in each arm in line with the study by Johnsen [23]
on workplace interventions in kindergartens.

At the individual level, the necessary sample size to detect a
clinically significant difference within the arms was cal culated
according to the hypothetical use of the patient activation
measure. A clinically significant differencein patient activation
measure between the arms can be set at D=5 [27]. On the basis
of this, and using a quantitative method where f(a=0.05,
b=0.20)=10.5, we can calculate the necessary sample size for
the trial arms: 182 (n = 2[SD/D]? x f[a,b]) individuals in each
arm if the SD is 17, strength (b) is 80%, and significance level
(a) is5%. Therefore, we need to include a total of 364
participants in the trial. To take into account the lack of
independence between workers in clusters, this number should
be corrected by the varianceinflation factor 1+ (n— 1)p, where
nisthe average cluster size and p istheintracluster correlation
coefficient for the particular outcome [28]. With the value of n
being 4, theinflation factor equals 1.3 when P equals .10; thus,
each trial arm should include 240 individuals. This indicates
that, with a 50% response rate and a mean workplace size of 20
employees, wewill havethe power to perform gender-stratified
analyses with 50 workplacesin each study arm.

Analysis of Data

Difference-in-difference analyses will be used to address any
differences in sickness absence, hedth care refunds, and
health-related quality of life between the trial arms at the unit
level. Cost-effectiveness and cost-benefit analyseswill compare
thetrial armsin terms of incremental costs based on direct and
indirect costs rel ated to interventions throughout theintervention
period.
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At the individual level, outcomes will be analyzed based on
changes from enrollment. Moreover, 2-tailed t tests or
Mann-Whitney U tests and chi-square tests will be used when
appropriate. A generalized linear mixed effects Poisson model
will be used to investigate possible differences in percentage
of sick leave between the 2 triad arms. A multivariable,
multilevel logistic, ordered logistic, and linear regression
allowing for clustering at the unit level will be used according
to the outcome measure (OM) analyzed. To consider changes
owing to the pandemic-related temporary halt of the study, other
statistical methods such as stratification will be relevant.

We will use 2-sided P values with a<.05 level of significance
for all tests.

The analysis will be according to ITT regardless of protocol
adherence.

Resultswill be reported in line with CONSORT (Consolidated
Standards of Reporting Trials) guidelines.

Evaluation Outcomes

TheHealth in work program and the Inclusive Work Agreement
have severa complex, nongraded aims, which focus on
improved work environment, sustainable job participation, and
prevention and reduction of sickness absence. The Health in
work program especialy pinpoints work participation as an
aspect that contributesto better health. However, it isnot known
to what extent the systematic intersectoral collaboration between
NAV and specialist health services in HIW interventionsis an
effective use of resources. Therefore, it isimpossible to define
asingle primary OM for this trial and, thus, the four primary
OMsareasfollows: (1) changein overall sickness absencerates
(self- and physician-certified) at the workplace (unit level) in
percentage of planned workdaysfor the period 24 months before
alocation compared with the period 12-24 months after
alocation (OM 1); (2) changein health care use, assessed using
data from the National Register of Control and Health Service
Refunds (The Norwegian Directorate of Health) and the
Norwegian Patient Register (The Norwegian Directorate of
Health), for the period 24 months before allocation compared
with the period 12-24 months after alocation (OM 2); (3)
change in health-related quality of life, measured using the
EQ-5D-5L and EQ VAS for the period from enrollment to 24
months after alocation (OM 3); for OMs 1-3, changes within
and between trial arms will be analyzed); and (4) hedth
economic analyses comprising cost-effectiveness analyses based
on OM 3 and cost-benefit analyses based on OMs 1 and 2
comparing thetrial armsin terms of incremental costs based on
direct and indirect costs related to the interventions throughout
the intervention period (OM 4).

Secondary OMs focus on heath complaints, anxiety, and
different aspects of work and work environment and comprise
the following: change in physician-certified mean sickness
absence rates (individual level) based on data from the
Norwegian National Register of Sickness Absence (NAV
sykefravaarsregister) for the period 24 months before allocation
compared with the period 12-24 months after allocation (OM
5); change in self-certified sickness absence rates (individual
level; OM 6); change in psychosocial work environment,
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assessed using the Demand—Control-Support Questionnaire
score (OM 7); change in social support from colleagues,
assessed using the Nondirective and Directive Support Survey
score (OM 8); change in job satisfaction, assessed using the
Global Job Satisfaction score (OM 9); change in subjective
health complaints, assessed using the subjective health
complaints score (OM 10); change in health anxiety, assessed
using the Whiteley index score (OM 11); and change in
satisfaction with life, assessed using the Satisfaction With Life
Scale score (OM 12).

OMs 6-12 are based on data from the trial questionnaires.
Changes within and between trial armswill be analyzed for the
following periods: enrollment to 12 months after all ocation and
enrollment to 24 months after allocation for each OM and 12
to 24 months when relevant.

For in-depth details regarding OMs, see Clinical Trial s.gov.

The trial questionnaire collects information on background
variables (ie, type of employment, height, weight, education,
income, smoking habits, alcohol consumption, and physical
activity) as well as self-reported sickness absence and health
careuse. Several sectionsof thetrial questionnaire arethe same
as those in the seventh and latest survey of the Tromsg Study
(Tromsg 7), which took placein 2015-2016. For trial participants
who also participated in Tromsg 7 and provided explicit consent,
trial datawill belinked to Tromsg 7 datato obtain animpression
of natural intraindividual variation over time.

For all analyses, the possibleimpact of the COVID-19 pandemic
will be addressed.

Patient and Public I nvolvement

Patients and the public have been involved in the design of and
recruitment for the study by representatives of employer and
employee organizations both in the preparation phase and in
the steering committee. They will be further involved in
dissemination activities to ensure that information is clearly
given and easy to understand for our different audiences.

Steering Committee and Reference Group

The overarching mixed methods project has a steering
committee with members from a Labour Union
(Landsorganisasionen i Norge [LO]) and an employer union
(The Confederation of Norwegian Enterprises [NHQ]) as well
as funders and sponsors NAV research and development fund,
UNN, UiT The Arctic University of Norway, and NWCs). The
committee is chaired by NAV Troms and Finnmark, which is
guiding the practical execution of theinterventions. A reference
group comprising representatives from the research group, NAV
research and development fund, and intervention participants
aswell as researchers from Stiftelsen for industriell og teknisk
forskning (SINTEF) and the University of South-Eastern
Norway advises on scientific questions.

Results

Inclusion began in June 2019 and was completed in July 2021,
resulting in 97 included workplaces and 1383 individual
consents. Recruitment of workplaces was difficult. Of the 146
recruited workplaces that had initially agreed to participate,
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only 97 (66.4%) finally consented to inclusion, whereof 46%
(45/97) were alocated to HIW and 54% (52/97) were allocated
to IWM. Reasons given for retraction were both
pandemic-related and organizational challengesthat would have
made it difficult for the workplaces to satisfy the study
reguirements.

Questionnaire 1 was answered by 962 participants, yielding a
response rate of 69.6% (962/1383). Although the time point for
guestionnaire 2 has been reached for only a part of the
participants, none have received questionnaire 3 as of February
20, 2022. Data collection will be completed with the last
guestionnaires to be sent out in July 2023. Results on
intervention-rel ated difference-in-difference regarding self-rated
health measures, sickness absence, and health care use are
expected to be published from autumn 2023 onward.

Discussion

Preliminary Principal Findings

This trial will examine different aspects of workplace
interventions and specifically compare the new interdisciplinary
HIW program with usual monodisciplinary IWM in terms of
health care use, hedth-related quality of life, and costs. As
secondary objectives, it will also compare changesin individual
sickness absence, psychosocial work environment, job and life
satisfaction, health, and health anxiety at both the individual
and group levels.

Although the number of finally enrolled workplaceswas slightly
below our desired target of 100 workplaces, individual
participant numbers were well above the anticipated goal of
1000 enrolled participants. Despite computer-generated
randomization, the distribution to the 2 intervention groupswas
dightly skewed toward the IWM group but not significantly
different.

To date, the response rate for our questionnaire can be
considered good, being 69.6% (962/1383), but response rates
for questionnaires 2 and 3 will likely be lower. Incentives have
proven to increase participation ratein follow-up questionnaires
in randomized controlled trials [29]. We are aready applying
incentives in the form of gift certificates for 750 Norwegian
kroners (US $84.31), which are randomly drawn from every 50
guestionnairesreceived sincethe start of the study. Information
about this was provided in the original email before
guestionnaire 1 and is included in emails for follow-up
guestionnaires 2 and 3.
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Strengthsand Limitations

Our tria isthefirst large-scal e scientific eval uation of the Health
in work program, which has thus far not been scientifically
evaluated. The pragmatic design will reflect the effectsthat can
be achieved by the 2 interventions in rea life. The combined
use of questionnaires and register data is a strength that could
ameliorate the negative impact that apossiblelow responserate
to follow-up questionnaires would have on representativeness.

A magjor strength is the trial design, with random allocation to
one of the 2 intervention groups. As allocation was conducted
by persons not involved in the production of allocation
envelopesand only after individual consent formswerereceived,
we have ameliorated the chances of selection bias (ie, the
selective enrollment into the trial based on likelihood of the
next treatment allocation). In addition, during the recruitment
period, NWCs offered HIW only to workplaces participating
in the trial (with a 50% chance of receiving HIW or IWM).
IWM support was administered independent of tria
participation. However, this could also have introduced a bias
in that workplaces that wanted to receive HIW but were
allocated to IWM will be less motivated for IWM activities or
answering questionnaires. Attention will have to be given to
possible differences in response rates of follow-up
guestionnairesin the HIW and IWM groups.

A potential limitation is that there might occur
cross-contamination between trial arms, between nearby
workplaces, and because of personnel serving both HIW and
IWM interventions. In addition, generaizability could be
influenced by regional workplace culture and characteristics,
such as the experience of executing staff from NAV and
specialist health care services.

Dissemination Plan

Trial results will be disseminated to participants, researchers,
health personnel, authorities, and others interested through
scientific conferences, publications, reports, and public
dissemination measures. There are no publication restrictions,
and the resultswill be disseminated regardless of the magnitude
or direction of the effect. Authorship eligibility is determined
according to the International Committee of Medical Journal
Editorscriteriafor manuscripts submitted for publication. There
is no intended use of professional writers.

Data presentation will be performed in a way that ensures
confidentiality for individual or workplace-specific data.

The project is funded by the research and development fund of the Norwegian Labour and Welfare Administration (2018
announcement), contributions from the Helse Nord Health Trust, and UiT The Arctic University of Norway. These funds cover
material and personnel costs related to the research. The studied interventions are offered as ordinary health and welfare services

and thus are not an issue of project funding.
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Abstract

Background: Acute treatment for distal radius fractures, the most frequent fractures in the pediatric population, represents a
challenge to the orthopedic surgeon. Deciding on surgical restoration of the alignment or cast immoabilization without reducing
the fracture is a complex concern given the remodeling potential of bones in children. In addition, the lack of evidence-based
safe boundaries of shortening and angulation, that will not jeopardize upper-extremity functionality in the future, further complicates
this decision.

Objective: The authors aim to measure functional outcomes, assessed using the Patient-Reported Outcomes M easurement
Information System (PROMIS) Pediatric Physical Function v2.0 instrument. The authors hypothesize that outcomes will not be
worse in children treated with cast immobilization in situ compared with those treated with closed reduction with or without
percutaneousfixation. The authors also aim to compare the following as secondary outcomes: ulnar variance and fracture alignment
inthe sagittal and corona planes, range of motion, pressure ulcers, pain control, radius osteotomy due to deformity, pseudoarthrosis
cure, and remanipul ation.

Methods: Thisisthe protocol of arandomized noninferiority trial comparing upper-extremity functionality in children aged 5
to 10 years, after sustaining a distal radius fracture, treated with either cast immobilization in situ or closed reduction with or
without fixation in a single orthopedic hospital. Functional follow-up is projected at 6 months, while clinical and radiographic
follow-up will occur at 2 weeks, 3 months, and 9 months.

Results: Recruitment commenced in July 2021. As of January 2022, 23 children have been randomized. Authors expect an
average of 5 patients to be recruited monthly; therefore, recruitment and analysis should be complete by October 2024.
Conclusions: Thisexperimental design that addresses upper-extremity functionality after cast immobilization in situin children
who have sustained a distal fracture of the radius may yield compelling information that could aid the clinician in deciding on
the most suitable orthopedic treatment.

Trial Registration: Clinical Trials.gov NCT05008029; https://clinicaltrial s.gov/ct2/show/NCT05008029

International Registered Report Identifier (IRRID): DERR1-10.2196/34576

(JMIR Res Protoc 2022;11(4):€34576) doi:10.2196/34576
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Introduction

Fractures are prevalent in the pediatric population, with rough
estimates of at least onein every threeindividuals experiencing
a fracture before adulthood [1]. Upper-limb fractures,
specifically distal metaphyseal radius fractures, are the most
frequent, with up to 35% of the fractures occurring during
childhood and a significantly increasing trend during the past
decades [2-5]. Unimodal age distribution and seasonal
association linked to physical activity have been hypothesized
[6]. Treatment options include in situ cast immobilization or
fracture reduction with or without fixation with Kirschner wires
(K-wires); however, deciding on either procedure haslong been
controversial [7]. As stated by Ploegmakers and Verheyen [8],
the decision to accept, reduce, or operate on these kinds of
fractures relies on the physician’s experience and gut feelings.
Hence, tolerated age-dependent angulation limits were
systematically reviewed and presented asthe sole criterion used
to determinetreatment. Alas, the authors declared methodol ogy
limitations due to the lack of adequately designed trials.
Consequently, even between experienced pediatric orthopedic
surgeons, treatment agreement has merely been considered as
fair [9].

Digtal radius fractures have aremarkable remodeling potential.
It hasbeen along time since Friberg [ 10] described theintrinsic
ability of epiphyseal platesto change inclination in relation to
theforearm axis. Remodeling rate isrelated to angul ation: higher
rates occur with more severe deformities, and they progressively
decrease as the alignment approaches to normality [11].
Observational designs have shown that fractures up to 29° of
angulation and 19 mm of shortening immobilized in situ regain
complete alignment after a year of follow-up [12]. In another
series of children whose fractures were immobilized without
restoring the length of the radius, neutral ulnar variance at final
follow-up for the whole sample was reported [13].

Furthermore, usual radius morphology ispresent within 3 years
when alignment is lost, even when the fracture is immobilized
without any attempt to regain alignment [14]. In contrast, the
effect of age on remodeling potential is doubtful. Shorter times
to complete alignment have been reported in younger children,
whileit is believed that remodeling potential decreases toward
skeletal maturity [12,15]. Remodeling potential has been
recognized in children up to 14 years of age [16].

Percutaneous K-wire fixation has been recommended, but
indications vary [17,18]. Classically, wiring should be
considered when perfect reduction is not achievable or in the
presence of instability or anintact ulna[19,20]. Recent research
suggeststhat operative interventions are the treatment of choice
when some angulation and shortening criteria are not met.
Nonetheless, more research is needed to identify those who
would benefit the most from fixation [21]. Some specialized
centers reserve distal radius corrective osteotomy solely for
fracture malunion in children approaching the end of growth or

https://www.researchprotocol s.org/2022/4/€34576

associated physeal arrest. It is also the treatment of choice for
children with congenital dysplastic conditions of the bone [22].

Upper-extremity functionality isthe ability to reach, grasp, and
manipulate objects to perform daily life activities [23].
Functionality is amajor concern in these fractures, as residual
angular deformities of the distal forearm decreases the range
for pronation and supination [24,25]. Most of the instruments
that assess upper-extremity functionality in the pediatric
population are specifically designed for children with
longitudinal deficiencies, amputations, or neurodevel opmental
delay. Nonspecific instruments and questionnaires have been
used as functional outcomes in clinical trials comparing
interventions for wrist fractures in children [26-28]. Specific
instruments for the adult population have also been published;
however, several items refer to tasks that a 5-year-old might
not properly execute [29,30].

The physical functioning domain of the Patient-Reported
Outcomes Measurement Information System (PROMIS) has
been available since 2011 for assessing children’s functionality
among those without any disability. It is a precise and
easy-to-administer outcome measurement instrument suitable
for children with orthopedic conditions. Children who are 8
years of age or older are able to effortlessly answer the
guestionnaire unaided. A parent-proxy versionisalso available
for younger children. Upper-extremity functionality is a
subdomain of the physical functioning domain. It comprises 29
Likert-type questions that inquire about the difficulty of
performing activities during the past week [31].

We propose a noninferiority clinical trial where children who
sustained a distal fracture of the radius will be randomly
alocated, in the acute setting, to either in situ cast
immobilization or closed reduction and cast immobilization,
with or without K-wire fixation. The trial’s primary goal is to
establish whether upper-extremity functionality at 6 months
follow-up, measured using the PROMIS physical functioning
domain, has not become worse for the former group compared
with the latter. Secondarily, range of motion (ROM), alignment,
complications, and additional needed treatments will be
contrasted.

Methods

Study Design and Procedures

A randomized noninferiority single-ingtitution design is
proposed. The trial will take place at a children’s hospital that
focuses on providing treatment for children with orthopedic and
neuromuscular conditions. Following two accepted orthopedic
treatmentsfor distal radiusfractures, namely cast immobilization
in situ or closed reduction and immobilization with or without
fixation, functional outcomes, as measured using the PROMIS
physical functioning domain, will be compared [14,17,31].
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Patient Selection

Children 5 to 10 years of age with a proven acute (ie, within 14
daysafter injury) metaphyseal fracture of the distal radius (23-M
2-3 or 23r-M 2-3 AO pediatric classification) will be regarded
as eligible. Children will be included, granted that the fracture
has either shortening from 0 mm to 10 mm or angulation from
10° to 20° in the oblique plane. Children will be excluded when
a simultaneous fracture in the same limb (eg, fracture of the
ulna) or a pathologic or open fracture is present, or in the
scenario of polytrauma (Injury Severity Score =16),
neuromuscular or metabolic bone diseases, associated neurologic
or vascular lesions, or previous infection or fracture of the
fractured radius. Children with longitudinal limb deficiencies
will aso be excluded.

Randomization

Randomization will be performed centrally by the institution’s
medical research department; therefore, allocation will be
concealed to the orthopedic surgeons. The big stick design
(BSD) method, with a maximum tolerated imbalance of 2, will
be the methodology used for randomization. The BSD method
has a very low probability of correctly guessing where the
following individual will be allocated compared to other designs
[32]. TherandomizeR packagefor R statistical software (version
4.1.0; The R Foundation) will be used [33].

Interventions

Children will beroutindly provided with conventional analgesics
in the acute setting prior to orthopedic treatment. Afterward,
the principal researcher will invite children and parentsto enter
thetrial upon confirming admission criteria. Informed consent,
along with informed assent, will be given. Children will be

https://www.researchprotocol s.org/2022/4/€34576
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allocated in a 1:1 ratio to either the experimental or control
group. In the former group, the fracture will be immobilized
without reduction. In the latter group, the fracture will be
reduced and immobilized. In the case of instability, K-wires
will be used. Instability is considered when, after reduction,
alignment is lost: a new displacement greater than 50% or
angulation greater than 10°. General anesthesia will be
mandatory for the control group. Discharge within 2 hours is
the standard practice for both procedures. Casts and K-wires
will be removed after 6 weeks.

Endpoints and Follow-Up

Children will be evaluated at about 2 and 6 weeks and 3, 6, and
9 months after randomization. The primary endpoint will be
upper-extremity functional assessment using the PROMIS
Pediatric Physical Function v2.0 instrument at 6 months [31].
Parents will serve as proxies of children younger than 8 years
of age. Children 8 years of age or older will answer the
guestionnaire by themselves.

Secondary outcomes will be ulnar variance and fracture
alignment in the sagittal and coronal planes measured in wrist
radiographs with a conventional goniometer and ROM. Plain
radiographs will be obtained immediately after orthopedic
treatment and during follow-up at 2 weeks, 3 months, and 9
months. Additionally, anesthesia-related adverse effects,
pressure ulcers according to the National Pressure Ulcer
Advisory Panel, the number of days with oral analgesics, and
Dahl classification of pintract infectionswill aso be registered
[34]. Additional treatments, such as radius osteotomy due to
deformity, pseudoarthrosis cure, and remanipulation, will also
be registered. Figure 1 depicts the flow of the study.
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Figure 1. Study design flowchart. ISS: Injury Severity Score; mo: month; PROMIS: Patient-Reported Outcomes Measurement Information System;

ROM: range of motion; wk: week.
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Power Analysisand Sample Calculation

For sample calculations, PROMIS data from children with an
upper-extremity fracture were obtained from arecent publication
[35]. Assuming a noninferiority threshold of 5 in the physical
function domain, a sample of 126 children (63 per group) is
required to demonstrate no significant difference between the
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groups (1-tailed a=.05, f=.2). The sample will be inflated by
about 20% to 152, expecting loss to follow-up.

Data M anagement

Participants' information will be entered into REDCap (Research
Electronic Data Capture) software. Registrieswill be password
protected, with access granted to the principal researcher and
the study coordinator. Data will be kept at the institution’s
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medical research department. After completing the study,
nonanonymized documents will be preserved for 2 years.

Statistical Analysis

Customary descriptive statistics will be used whether the
variables are continuous or categorical. The intention-to-treat
principlewill befollowed. Authors of the scale at Northwestern
University will standardize PROM IS scores once data gathering
iscomplete. Afterward, the primary outcome will be evaluated
with at test. The noninferiority threshold will be compared to
the lower bound of the 95% CI of the mean difference.
Continuous outcomes, namely ROM, ulnar variance, fracture
alignment, and dayswith oral analgesics, will be compared with
either at test or a Mann-Whitney U test conforming to the
distribution of the variables. Categorical outcomes, namely
anesthesia-related adverse effects, pressure ulcers, pin tract
infections, osteotomies, pseudoarthrosis, and remanipulations,
will be compared with the Fisher exact test. Early termination
of the tria is unlikely, so interim analyses are not being
considered; given the proposed design, neither superiority nor
futility of the experimental treatment is expected.

Ethics Approval

The ethics committees from Instituto Roosevelt and Pontificia
Universidad Javeriana evaluated and approved the trial’s
protocol, research manual, consent and assent forms, and
information brochures (approval Nos. 2021012101-002 and
FM-CIE-0416-21) in April 2021.

Results

The authors' institution will fully fund the trial and all related
expenses. No external sources of funding are associated with
this trial. The trial was registered at ClinicaTrials.gov
(NCT05008029). Recruitment commenced in July 2021. As of
January 2022, 23 children have been randomized. At the time
of enrollment, the principal researcher personally interviews
parents and children, and the trial’s general characteristics are
explained fully. Benefits, such as a closer follow-up (eg,

Authors Contributions
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radiographs, pain, and functiondlity), are also presented. Authors
expect an average of 5 patients to be recruited monthly;
therefore, recruitment and analysis should be complete by
October 2024.

Discussion

Thisisthe protocol for the first randomized trial that compares
functional outcomes of nonreduced versusreduced distal radius
fractures in children. To the authors knowledge, medical
literature lacks experimental designsthat account for shortening
and angulation of this type of fracture in this age group.
Cadaveric studies have documented the effects on the motion
of the distal radioulnar joint caused by angular deformities
related to distal fractures of the radius [25,36]. Necessary
pronation and supination ROMsfor functional tasksin children
and adolescents have also been ascertained with 3D-motion
analysis systems [37]. A randomized clinical design would
strengthen the evidence of secure shortening and angulation
boundaries in terms of functional outcomes and would aid
cliniciansin the decision-making process in everyday practice.

A strength of this trial is the objective evaluation of the
functional outcomes. The PROMIS scale was envisioned with
modern measurement theory, which guarantees meaningful
statistical resultsfrom aLikert-type scale. Further, the PROMIS
was explicitly designed for the pediatric population, including
previously healthy children who have sustained awrist fracture
[29].

The limitations of thistrial are the lack of blinding for evident
reasons and generalizability. Children will be recruited and
treated in aspecialized center. In most ingtitutionsin the authors
country that deal with fractures in children, a pediatric
orthopedic surgeon is not accessible. The allocation will be
open-labeled for patients, parents, and medical staff. This
scenario may affect participants feelings of well-being.
However, analyses will be blinded. Finally, cost analyses were
never an objective for this trial. The expected results may be
relevant in terms of costs to health systems.
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Abstract

Background: Attention-deficit/hyperactivity disorder (ADHD) is a common neurodevelopmental disorder associated with
numerous functional deficits and poor long-term outcomes. Internationally, behavioral interventions are recommended as part of
amultimodal treatment approach for children with ADHD. Currently, in Japan, there are limited interventions available to target
ADHD. Well Parent Japan (WPJ), a new hybrid parent-training program, provides a culturally acceptable and effective way to
help support Japanese children with ADHD and their parents.

Objective: This pragmatic multicenter randomized controlled trial aimsto provide preliminary evidence about the effectiveness
and cost-effectiveness of WPJ evaluated against treatment as usual (TAU) within routine Japanese mental health services.

Methods: Mothersof children (aged 6-12 years) diagnosed with ADHD were recruited from child and adolescent mental health
care services at three hospital sites across Japan (Fukui, Fukuoka, and Okinawa). The mothers were randomized to receive
immediate treatment or TAU. The effectiveness and cost-effectiveness of WPJ over TAU at the end of the intervention and at
3-month follow-up will be evaluated. The primary outcomeis maternal parent domain stress in the parenting role. The following
secondary outcomes will be explored: child behavior, including severity of ADHD symptoms; parenting practices; emotional
well-being; and the parent-child rel ationship and maternal child domain parenting stress. Dataanaysiswill follow intention-to-treat
principles with treatment effects quantified through analysis of covariance using multilevel modeling. An incremental
cost-effectiveness ratio will be used to analyze the cost-effectiveness of the WPJ intervention.

Results: Study funding was secured through a proof-of-concept grant in July 2018. Approval by the institutional review board
for the data collection sites was obtained between 2017 and 2019. Data collection began in August 2019 and was completed in
April 2022. Participant recruitment (N=124) was completed in May 2021. Effectiveness and cost-effectiveness analyses are
expected to be completed by July 2022 and December 2022, respectively. These timelines are subject to change owing to the
COVID-19 pandemic.

https://www.researchprotocols.org/2022/4/e32693 JMIR Res Protoc 2022 | vol. 11 | iss. 4 [€32693 | p.116
(page number not for citation purposes)


mailto:shizuka.shimabukuro@oist.jp
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Shimabukuro et &
Conclusions: Thisisthefirst multisite pragmatic trial of WPJ based on the recruitment of children referred directly to routine
clinical servicesin Japan. This multisite randomized tria tests the effectiveness of WPJ in children and families by comparing
WRPJdirectly with the usual clinical care offered for children diagnosed with ADHD in Japan. We al so seek to assess and compare

the cost-effectiveness of WPJ with TAU in Japan.

Trial Registration:
https.//www.isrctn.com/ISRCTN66978270

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(4):€32693) doi:10.2196/32693

International  Standard Randomised Controlled  Trid

Number ISRCTN66978270;

DERR1-10.2196/32693
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Introduction

Background

Attention-deficit/hyperactivity disorder (ADHD) is acommon
neurodevelopmental disorder with an estimated worldwide
prevalence of approximately 5% [1]. In Japan, the prevalence
estimates range from 2.5% [2] to 10% [3]. The disorder is
associated with numerous functional impairments and poor
long-term outcomes [4,5] and negatively affects parents
emotional well-being, parenting practices, and the parent-child
relationship [6]. Effectiveinterventionsfor children with ADHD
and their families are therefore a high priority [7].

Current clinical guidelinesrecommend amultimodal treatment
approach for ADHD that incorporates both pharmacological
and nonpharmacological treatment options [8-10]. Parenting
interventions are an example of a recommended
nonpharmacological treatment option with proven efficacy in
numerous clinical trials [11,12]. Recommended interventions
generaly provide parents with behavioral strategies aimed at
increasing the frequency of appropriate behavior whilereducing
the frequency of unwanted behavior in children. The needs of
families of children with ADHD have received less attention,
with only a few studies directly targeting parental well-being
[13,14].

Behavioral Interventionsfor ADHD in Japan

Parent-training interventions are becoming more widely
accepted in Japan with increased implementation, especialy in
community settings. Although efforts have been madeto develop
programs to address the needs of families of children with a
range of neurodevelopmental disorders[15], the availability of
interventions specifically designed for ADHD remainslimited.

To our knowledge, none of the behavior programs currently
being implemented in Japan includes specific elements to
address parental coping or emotional well-being. In addition,
nothing is known about the cost-effectiveness of behavioral
interventions for ADHD in Japan.

Development of Well Parent Japan

For Japanese families, the 8-session group-based New Forest
Parenting Programme (NFPP) has been front-loaded with 5
additional sessionsdesigned toincrease mother’s understanding
of ADHD and to address their psychological well-being and
readiness to compl ete the NFPP program. These sessions were

https://www.researchprotocol s.org/2022/4/€32693

added on the recommendation of participants in our pilot and
proof-of-concept studies [16] to provide additional support for
mothers. Culturally, Japanese mothers are held responsible for
their child's behavior and struggle to request support for
themselves and their children. These 5 sessions included
auxiliary psychoeducation about ADHD and culturally tailored
stress management training, cognitive restructuring, strategies
for effective communication, and problem-solving skills,
adapted from the 9-week parent stress management program
[14].

The NFPP has been specifically developed for the treatment of
ADHD. In addition to behavioral strategies to manage
oppositional and defiant behavior, it includes games and
activities targeting purported neuropsychological deficits
underlying some of the symptoms of ADHD [17], designed to
enhancethe child's cognition and self-regulation [18]. Numerous
randomized controlled trials (RCTs) have shown that the receipt
of NFPP is associated with a reduction in ADHD symptoms
and improvements in parental well-being [18-2