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Abstract

Background: Onein 5 young people grow up in afamily where one parent has experienced amental health problem or substance
use concern. Compared with their sasme-aged peers, these youth are at a higher risk of academic failure and acquiring a substance
abuse and/or mental health issue. There is a paucity of accessible, age-appropriate interventions that address their needs.

Objective: A 6-week, web-based intervention, “ mental illness: supported, preventative, online, targeted” (mi.spot), was devel oped
based on previous research and the competence enhancement model. This paper describes the protocol for arandomized controlled
trial and details how the usage, safety, acceptability, and feasibility of the intervention will be determined.

Methods: Participants will be recruited through social media and clinician referral. A total of 70 Australians, aged 18 to 25
years, who grew up with parents with a mental illness or substance use concern will participate in a 2-arm parallel randomized
controlled trial. The assessment will consist of a baseline measurement and 2 follow-up periods, posttest and 6-week follow-up,
using the Mental Health Continuum short form; the Depression, Anxiety, and Stress Scale; the Coping Orientation to Problems
Experienced inventory; the General Help Seeking Questionnaire; the Social Connectedness Scale; the Mental Health Literacy
Scale; the General Self-Efficacy Scale; and the Attribution of Responsibility for Parental Mental |1Iness Measure. Impact will be
examined at pre, post, and follow-up time periods using analyses of variance that will include a within-subjects factor (time) and
abetween-subjectsfactor (intervention/control). Facilitator interviewswill ascertain intervention feasibility. Participant interviews
will ascertain intervention acceptability. Interview data will be analyzed within a qualitative framework. Usage (data analytics)
across site features and several indicators of clinical safety will also be reported.

Results: Theimpact of mi.spot will be examined at pre, post, and follow-up time periods using analyses of variance on each of
the measures outlined above. There will be a within-subjects factor (time) and a between-subjects factor (intervention/control).
Data analysis will employ the intention-to-treat principle by including all participants in the analyses. Qualitative interview data
will be analyzed using interpretative phenomenol ogical analysisalong with respondent validation. The Monash University Human
Research Ethics Committee (reference number: 2019-18660-30434) approved thetrial on April 17, 2019. As of October 2, 2019,
30 participants were enrolled in the control group and 34 participants were enrolled in theintervention group. Result are expected
to be submitted for publication in December 2020.
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Conclusions: Study resultswill provide reliable evidence on aweb-based intervention that has the potential to make adifference
to the lives of many vulnerable young adults. Implementation guidelines are needed to embed the intervention in different service

sectors.

Trial  Registration: Australian  New  Zeaand

Clinical  Trials Registry ACTRN12619000335190;

https.//anzctr.org.au/Trial/Registration/Trial Review.aspx?ACTRN=12619000335190

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(6):€15626) doi:10.2196/15626

DERR1-10.2196/15626

KEYWORDS

young adult; mental health; substance use; internet-based intervention

Introduction

Background

A systematic review recently substantiated that up to 45% of
clientsin adult mental health services are parents with children
[1]. Maybery et d [2] estimated that more than 1 in 5 children
have 1 parent with a mental health problem. Compared with
their same-aged peers, these children are at high risk of school
dropout and failure[3], being taken into care [4], and acquiring
a substance misuse concern and/or mental illness [5]. Their
problems often continue into adulthood; a 30-year follow-up
found that the risk of major depression was approximately three
timesas high in the children whose parents had depression, with
the period of highest risk for first onset between 15 and 25 years
of age [6]. Given the prevalence and needs of this at-risk group
of young people, it isimperative that there are evidence-based,
easily accessible interventions targeted at their specific needs.

One of thetraditional ways of supporting young peopleinthese
families has been through face-to-face peer support groups|[7].
These aim to prevent the onset of mental health problems in
young people by providing social support, psychoeducation,
and training in adaptive coping [7]. In arandomized controlled
trial based in the Netherlands, van Santvoort et al [8] showed
that children in such an intervention experienced a greater
decrease in negative cognitions and sought more social support
compared with the control group. Notwithstanding these
benefits, face to face programs have several recruitment issues
related to stigma, referral pathways, transport, and time [9].
Thereareaso relatively fewer programsfor young peopleliving
inrural and remote areas compared with their urban counterparts
[10]. In addition, face-to-face peer support programs target
children aged 12 to 18 years and not older youth aged 18 to 25
years[7].

Web-Based I nterventions

Web-based interventions have the potential to circumvent
stigma, reach, and accessissues. Furthermore, young adultsare
increasingly turning to the internet to search for health
information and to share personal information [11,12] because
it is highly engaging, accessible, anonymous, and often free of
charge[13]. Young adultsliving in these families haveindicated
a preference for online support [14] with specific preferences
for topics on psychoeducation, managing the parent-child
relationship, and strategies to build resilience and improve
coping and mental health [15]. There are some online
interventions for youth aged 18 to 25 years whose parents have

http://www.researchprotocols.org/2020/6/e15626/

a mental illness/substance use concern, although none are in
English and are still in the early stages of development [16-18].
For example, arandomized controlled trial in the Netherlands,
of an online intervention called Kopstoring, found positive
trends toward a reduction in internalizing symptoms but no
significant differences in self-reported depressive symptoms
and internalizing problems [18]. Further work is needed to
consolidate and substantiate the evidence base in this area and
ensure that interventions designed for this group are effective.

Objectives
This paper describes the protocol for a randomized controlled
trial for the mental illness; supportive, preventative, online,

targeted (mi.spot) intervention. It ishypothesized that following
the mi.spot intervention, young adultswill report the following:

«  Significant improvementsin mental health and well-being
(primary outcomes)

«  Significant improvementsin coping, social connectedness,
and attribution of responsibility for parental mental illness
(secondary outcomes)

« Significant increases in help seeking and mental health
literacy (secondary outcomes).

Furthermore, the study will determine what components of the
site participants use and do not use, along with their views about
intervention safety and acceptability. Facilitators' views of the
feasibility of the intervention will also be sought.

Methods

Design

This 2-arm parallel randomized controlled trial will compare
outcomes at posttest and 6-week follow-up for mi.spot and
control participants. The protocol is in accordance with the
Consolidated Standards of Reporting Trials of Electronic and
Mobile HEalth Applications and onLine TeleHealth checklist.
The study was undertaken in 2019. The protocol wasregistered
by the Australian and New Zealand Clinical Trials Register on

May 5, 2019. The registration number is
ACTRN12619000335190.
Ethics

For inclusion, all participants must giveimplied consent online
before completing the questionnaires. Written consent is
required for the interviews. Ethics approval for this study was
obtained from the Monash University Human Research Ethics
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Committee (reference number: 2019-18660-30434) on April
17, 2019.

Thelntervention

mi.spot isa6-week professionally moderated onlineintervention
for emerging adults (aged 18-25 years inclusive) who have a
parent with a mental illness or substance use concern (Figure
1). It is based on the competence enhancement model, which
incorporates  cognitive behavioral principles and a
strengths-based approach [19]. A reference group was formed
to guide intervention development, consisting of expert
clinicians, researchers, and young adultswith lived experience.
Drawing on the known risk and resilience factors for this
particular group of young adults [20], the intervention aimsto
improve psychoeducation; increase adaptive coping,
connectedness, and knowledge about healthy relationships;
encourage help-seeking behaviors, decrease feelings of
attribution about their parent’s illness; and foster well-being
and mental health (refer to the paper by Reupert et a [21] for
further details regarding the theoretical background and
empirical rationale for the intervention).

The site is anonymous, and participants give themselves a
nickname they use in al online interactions. All features are

Maybery et a

optional, and participants may chooseto lurk rather than actively
contribute. The approach includes 6 professionally facilitated
online weekly chats that run for 1 hour a week on set topics
with accompanying video, audio, and print resources (Table 1).
The accompanying resources are made available when the
accompanying session is offered. There are also opportunities
for private one-to-one online counseling sessions between the
participant and the facilitator, which can be initiated by either
the participant or by one of the facilitators if they believe the
participant requires additional support.

The site includes mi.thoughts.spot, which functions as an
asynchronous, online private diary for participants to use and
whichisvisibleonly to theindividual participant and facilitator.
mi.thoughts.spot allows participants to record their feelings,
practice reframing automatic negative thoughts and challenge
unhelpful beliefs using a cognitive behavioral approach. There
are also opportunities for participants to chat with each other
on group threads. The facilitator’s role is to monitor the site,
encourage young adults to apply a strength-based cognitive
behavioral model, facilitate weekly topics, and promote healthy
peer sharing and support.

Figure 1. Screenshot of the mental ilIness; supportive, preventative, online, targeted intervention.

HOME  DASHBOARD THREADS RE

SOURCES  MLTHOUGHTSSPOT

| mi.spbti

MY DETAILS

Promoting/mental health & well-being
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Table 1. The weekly mental illness; supportive, preventative, online, targeted topics.

Topic

Description

What is mi.spot al about?

Learning more about mental health and
illness

Me, my parent, and other relationships

Managing stress

Caring—who me?

Taking control of my life

This session introduces the site and provides participants with an opportunity to get to know each other and
the facilitators. Guidelines (rules) for using the site are described, and the various components of the site
are described. The cognitive behavioral approach is explained and practiced.

This session delivers basic psychoeducation about different types of mental illnesses. Participantsareinvited
to reflect on what they know about their parent’sillness or substance use issue, what they want to know,
and how their parents’ illness might impact their mental health and well-being. Specific genetic vulnerabil-
ities are discussed. Ways to promote well-being are emphasized.

In this session, participantsreflect on their relationship with their parent(s) and consider how theserelation-
ships might inform other intimate relationships. Strategies for forming healthy relationships and boundary
setting are also shared.

In this session, participants identify a current stressor and consider what they did or might do to manage
this. They are prompted to share adaptive coping strategies and useful ways to regulate emotions.

Participants are invited to describe any caring responsibilities they may have and the potential positive and
negative impacts that caring for others might have. The principles of self-care and self-compassion are also
covered.

In the final week, participants consider what they have learnt over the 6 weeks. This session also covers
hel p-seeking strategies, including an emphasis on asking for help early, who they might turn to, and how

they might ask for help. A list of relevant servicesis shared.

Setting and I ntervention Facilitators

Theintervention will be delivered from the Krongold Clinic at
Monash University, a university-based teaching and research
clinic in Australia. Masters level psychology students will
deliver the intervention under the supervision of qualified and
experienced psychologists. Conduct of the trial will be led by
the principal investigator and supported by a research team, all
of whom will receive training in the requirements of the study
protocol. Before training, all students were required to have
successfully completed a 2-day workshop on assessing and
responding to suicide and self-harm.

Experienced practitionerswill deliver training specific to mi.spot
over 2 days. The first day will focus on generic online
counsdling skills (in both group and individual counseling mode)
and the second day will specifically examine the mi.spot
intervention and how it should be delivered using simulated
online ons. Face-to-face training will be undertaken 2 weeks
before starting the intervention. Fidelity checksfor the 6 weekly
sessions are built into the program at the facilitator level to
ensurethat all topicsare covered. All features of theintervention
are manualized, with guidelines provided for each function of
the website.

Safety

The safety protocol for the intervention consists of guidelines
around privacy, online safety, and clinical safety. During the
initial telephone call, during week 1, and as outlined under the
onlinetab things you need to know, participantswill beinformed
of and required to accept the terms of use for protecting their
privacy and prohibited behaviors (ie, disrespectful, racist, or
offensive comments or statements glorifying suicide or
self-harm). The sitewill be checked, at a minimum twice aday,
to ensure that there have been no rule violations (bullying,
glorification of substance use, or self-harm). Participants will
be informed that failure to comply may result in temporary or
permanent withdrawal from the intervention.

http://www.researchprotocols.org/2020/6/e15626/

In addition, every week, participantswill beinvited, viathe site,
to report any feelings of distress. If identified as being in
distress, participants will be invited to an online one-to-one
counseling session, with referrals provided if required. If a
participant discloses statements indicating high distress (eg,
suicidal ideation), the facilitator will conduct a telephone risk
assessment and, where necessary, undertake 1 or more of the
following procedures: (1) inform the supervisor, (2) inform the
participant’s nominated emergency contact, and/or (3) liaise
with suitable emergency services. Safety proceduresare clearly
outlined in the manual for facilitatorsto follow for any adverse
event. Moreover, the 24/7 emergency numbersare visible under
the tab crisis contacts.

Safety will berecorded in terms of the number of inappropriate
posts (eg, bullying, the glorification of substance use, and
self-harm), thetracking of participants’ mood over the 6 weeks,
and participants’ retrospective reports of feeling safe/unsafe
during interviews post the intervention.

Study Population

The study includes 18- to 25-year-old (inclusive) Australians
who identify as having a parent/caregiver with amental illness
and/or substance use concern (they do not have to beliving with
them). Potential participants will be contacted via telephone to
ensure they are capable of providing informed consent and are
currently not in distress or crisis (using self-report). They need
to have accessto acomputer, mobile phone, or tablet and regular
internet access. Those who reside outside Australia and cannot
speak English areingligible.

Recruitment and Screening

Participantswill volunteer following aresponseto social media,
referral from health professionals, or word of mouth. Those
interested in participating will be referred to the study webpage,
which provides further information about the intervention. On
the webpage participantsareinvited to confirm their age, contact
details, parent’'s mental health/substance use status, and
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emergency contact details. A link is provided to aconsent form.
Participants then complete all baseline questionnaires and are
allocated to the intervention or wait-list control group. Once
completed, participants will be contacted via telephone within
2 to 3 weeks by an intervention facilitator.

The telephone call with potential participants serves severa
purposes. It aims to ascertain participants expectations of the
intervention and gives them an opportunity to ask any questions
or voice any concerns they may have. The call helps to verify
that the tel ephone number they provideislegitimate (important
if the telephone number needs to be traced due to concerns
regarding safety) and to confirm emergency contact details.
During the call, the facilitator will gauge participants’ mental
health status, their ability to provide informed consent, and
whether the intervention is appropriate for them. They will do
this by asking participants to self-report their current distress
level (on a scale from 0 being no distress to 10 being high
distress). The reference committee decided against using a
validated mental health screen to exclude participants on the
basis of their mental ilIness, given the high proportion of young
adults who come from these familieswho have amental health
condition [22]. Nonetheless, it will be made clear to participants
that the intervention is not a crisis service. If the facilitator
assesses aparticipant asbeing in distressor in crisis, he/shewill
provide a referral to another appropriate service. Participants
will aso be told, during the call, which group they are in and
whether they have any questions about this. Thosein the control
group will be notified that they are required to complete
guestionnairesin 7 to 8 weeks and also in 13 to 14 weeks.

Allocation/Randomization

After completing baseline data collection, participants will be
randomly allocated to 1 of the 2 study groups. Randomization
will occur via a random number generator (using Statistical
Packagefor Social Sciences), and participantswill be allocated
according to the timing (ie, order) of signing up for the study
to intervention and control conditions. A permutation block of
70will be used to ensure equival ence of intervention and control
group alocations. The project manager will be responsible for
the randomization, and the researchers will be blinded to the
alocation of participants to the intervention and control
conditions. The random number allocation procedurewill occur
before the commencement of the study. Participants will be
informed about their alocation in theinitial telephone call and
follow-up email.

Those allocated to the intervention group will be provided with
a link to the password-protected intervention. Participants in
the control group will be given information about other local
and national services they can access, including online and
face-to-face services. They will be offered the intervention after
those in the intervention group complete the postintervention
guestionnaires (approximately 12 weeks after randomization).

Assessments

The data collection methods were developed and refined for
acceptability from a previous pilot [21]. All participants will
complete measures before randomization and at equivalent time
frames post intervention and follow-up. Posttest completion
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will be immediately after the 6-week intervention
(approximately 6-8 weeks after the completion of the
prequestionnaire), and the follow-up questionnaire will be
completed 6 weeks after the posttest. Participants will be sent
online survey links and reminders using the REDCap database.

Primary Outcome M easures
The primary outcome measures used in this study are asfollows:

« The Mental Hedth Continuum short form is an
internationally applied and thoroughly validated
self-administered rating scale that contains items that
measure 3 aspects of well-being: emotional, social, and
psychological. Participants are asked the degree to which
they have experienced emotional, social, and psychological
well-being over the past month. Theform includesa6-point
Likert scale from O=never to 5 every day. Scores on this
scale can range from 0 to 70, and higher scores indicate
higher levels of well-being [23].

« The Depression, Anxiety, and Sress Scale is an
internationally applied and thoroughly validated
self-administered rating scale that measures levels of
depression, anxiety, and stress. Participants are asked the
degree to which they have experienced depression, anxiety,
and stress over the past month. A 4-point Likert scale is
used from O (did not apply to me at al) to 3 (applied to me
very much or most of the time) within each of the 3
domains. Normal scoresfor depression, anxiety, and stress
ranged from 0 to 4, 0 to 3, and O to 7, respectively, and
scores above these rangesindicate mild to extremely severe
levelsin each domain [24,25].

Secondary Outcome M easures

The secondary outcomes measures used in this study are as
follows:

- TheCoping Orientation to Problems Experienced inventory
is an internationally applied measure that evaluates an
individual's levels of coping [26].

« TheGeneral Help Seeking Questionnaire is ameasure that
will be used to measure help-seeking behaviors [27].

« The Social Connectedness Scale will be used to measure
an individual’s perceptions of social connectedness [28].

« The Mental Health Literacy Scale will be utilized to
measure an individual’s level of psychoeducation [29].

« The General Sdf-Efficacy Scale will be employed to
measure self-efficacy [30].

- TheAttribution of Responsibility for Parental Mental 1lIness
Measure was designed for the project to measure how
responsible participants felt for their parents' issue. The
measure builds on attributional theory [31] and other
research that has found that young people often blame
themselves for their parent’s issue and consequently feel
responsible for fixing it [32]. Examples of items were “I
sometimes think my parent'sillnessis my fault.” Itemsare
scored on a 7-point Likert scale ranging from 1 (strongly
disagree) to 7 (strongly agree).
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Interviews: Determining Feasibility, Acceptability, and
Safety

Individual interviews will be conducted with available (n=8)
facilitators 1 to 2 weeks post the intervention to obtain their
feedback on the training and the intervention in terms of
feasibility, ease of use, practicality, and responsiveness.
Individual interviews will aso be conducted with 8 to 10
consenting mi.spot participants. Interview schedules for
participants will be organized around safety as well as
intervention acceptability, defined by the perceived benefit of
the intervention and participants’ self-reported confidence in
change [33]. If applicable, participants will be asked for their
reasons for poor engagement or dropout.

Usage

Thetotal number and average length of log-inswill be recorded
over 6 weeks. The number of attendees at each of the 6 weekly
sessions, the number of participants who used the
mi.thoughts.spot, and the number of participants who posted
messages on the threads (including keeping track of repeat users)

will be recorded. The number of facilitator-initiated and
participant-initiated one-to-one sessions will also be recorded.

Reimbur sement

At the end of the 3 assessment periods, participants who
complete all questionnaires will receive a AUD $50 (US $32)
electronic gift voucher to usein selected stores (not for alcohol
or tobacco). Intervention participantswho engagein aninterview
will be paid with AUD $20 (US $12.85) voucher. Payment is
provided in recognition of their time and to encourage
compl etion/engagement.

Participant Numbers

A total of 70 18- to 25-year-olds will be recruited. Participant
numbers were initially determined by a power calculation
indicating that a minimum of 44 participants, with Crit F=3.10
(using GPOWER 3.1, assuming 2 groups and 3 repetitions, a
small effect size, an apha of 5%, and power of 95%), will be
required. However, based on previous dropout rates (the pilot
study), it was considered that over the time frame of data
collection (including the longer frame of the wait-list controls),
there may be a dropout rate of up to 40%. As a consequence,
recruitment numbers were increased to 70.

Results

Data Analysis

The impact of mi.spot on participants will be examined at pre,
post, and follow-up time periods using analyses of variance on
each of the measures outlined above. There will be a
within-subjects factor (time) and a between-subjects factor
(intervention/control). Data analysis will employ the
intention-to-treat principle by including all participantsin the
analyses.

Interview datawill be analyzed within a qualitative framework
using interpretative phenomenological analysis (IPA). IPA is
an approach that examines participants experiences and
meanings of a phenomenon [34], and in this case, the
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facilitator's and participants experiences of mi.spot. IPA also
provides a structure for coding and categorization of data [34]
and will be used to develop responses to questions regarding
feasibility and acceptability. Before analysis, respondent
validation will occur, aprocessthat entails providing participants
with a copy of their transcript and an invitation to delete any
information they believe may be identifiable and/or modify
existing or add any information. A second researcher will
independently analyze one third of all transcripts. Rather than
anumerical index of agreement, consensus will be reached by
discussion and referring back to participants’ transcripts.

Dissemination Strategy

The outcomes of the trial will be disseminated at conferences
and in peer-reviewed journals. The genera public, including
young adults and other interested family members, mentd health
practitioners, and policy makers, will be notified of the study
through public forums, government reports, policy statements,
newsl etters, and traditional and social media.

Discussion

Principal Findings

This paper describes the evaluation protocol for mi.spot, an
online intervention for young adults aged 18-25 years whose
parents have amental illness and/or substance use concern. The
intervention has a strong theoretical basis, which islacking in
most interventions in this area [35]. Given that 21% to 23% of
all young people have a parent with a mental illness [2], such
an initiative has the potential to make a substantial difference
to thelives of many young people. The results of this study will
add to the high-quality evidence base of electronic health
interventions for this group of young people [36].

Notwithstanding its potential, the typica low rates of
engagement in other onlineinterventionsfor young people[37]
are concerning. Theflexible nature of theinterventioninwhich
participants can do some, all, or none of site features (and just
lurk) may mitigate problemswith engagement. Whether greater
involvement equatesto greater gains and relatedly determining
how much engagement is sufficient to promote change are
research questions that warrant further investigation.

As age-specific interventions increase young adults use of
mental health services [38], interventions such as mi.spot may
also promote the use of other, ongoing services for this group
of young adults. Similarly, future investigations might
investigate how online support could be integrated into
face-to-face treatments and the types of referral pathways that
are needed (both from and to mi.spot). Likewise, how an online
intervention compares with similar face-to-face interventions
[8] also remains to be investigated.

Limitations

Participants report their own diagnoses and that of their parents,
and these are not independently verified. The aims of the
intervention are made clear from the outset, and thus, all
participants (including those in the control group) will have
some understanding of the nature of mi.spot that may encourage
them to seek support elsewhere during the wait period and hence
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impact results [39]. Future considerations will need to
investigate the cost effectiveness of theintervention and develop
implementation guidelinesto embed theintervention into routine
care, which is important information for the long-term
sustainable scale-up of effective public health interventions.

Conclusions
Thetransition to adulthood can be avulnerable period for young

Maybery et a

concern. Given the issues related to stigma, access, and reach,
online interventions hold great promise in engaging and
intervening with this at-risk group. Support for the mi.spot trial
will enhance the evidence base of a highly accessible
intervention, which aimsto prevent or reduce the adverseimpact
of young adults' parents' mental illness and/or substance use,
for alarge (approximately 21-23% of the population) high-risk
group of young adults.

adults who have a parent with amental illness or substance use
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Abstract

Background: Cognitive behavioral therapy for obsessive-compulsive disorder has been established, but access to this therapy
in Japan is limited. Internet-based cognitive behavioral therapy may improve treatment accessibility and sufficiently improve
obsessive-compulsive symptoms. There are few randomized controlled trials examining the effectiveness of internet-based
cognitive behavioral therapy in patients with obsessive-compul sive disorder. We designed a randomized controlled trial protocol
to assess the effectiveness of guided internet-based cognitive behavioral therapy in Japanese patients with obsessive-compulsive
disorder.

Objective: We aimed to develop a protocol for arandomized controlled trial of internet-based cognitive behavioral therapy in
Japanese patients with obsessive-compul sive disorder.

Methods: The randomized controlled trial will compare internet-based cognitive behavioral therapy treatment and usual care
groups, each consisting of 15 participants (n=30) diagnosed with obsessive-compulsive disorder. We will eval uate the effectiveness
of a 12-week intervention. The primary outcome of symptom severity will be measured using the Yae-Brown
Obsessive-Compulsive Scale. Secondary outcomes will be assessed with the Obsessive-Compulsive Inventory, Beck Anxiety
Inventory, Patient Health Questionnaire-9, Generalized Anxiety Disorder-7, Working Alliance Inventory-Short Form, and the
Euro Qol — 5 Dimension. All measures will be assessed at weeks 0 (basdline) and 12 (follow-up). In the statistical analysis
comparing treatment effects, the least-squares means and their 95% Cls will be estimated by analysis of covariance with the
change in total outcomes scores at week 12. All comparisons are planned, and all P values will be two-sided, with values <.05
considered statistically significant.

Results: The study will be performed from January 2020 to March 2021, and results are expected to be available in mid-2021.
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The trial will demonstrate whether internet-based cognitive behavioral therapy improves access and is more

effective than more usual care for patients with obsessive-compulsive disorder in Japan.

Trial Registration: University  Hospital

Medical

Information  Network  (UMIN)  000039375;

https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi ?recptno=R000044422

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(6):€18216) doi:10.2196/18216

DERR1-10.2196/18216

KEYWORDS

internet-based cognitive behavioral therapy; cognitive behavioral therapy; obsessive-compulsive disorder; randomized controlled

trial; protocol

Introduction

Background

Obsessive-compulsive disorder (OCD) has been defined as a
common, chronic, and long-lasting disorder in which a person
has uncontrollable, reoccurring thoughts (obsessions) and/or
behaviors (compulsions) that he or she feels the urge to repeat
[1]. OCD is characterized by uncomfortable and painful
obsessions and repeated obsessions. The 12-month prevalence
of anxiety disorder including OCD in the Japanese adult general
population is 5.3%, making it the most common psychiatric
disorder [2]. Systemic reviews and meta-analysis show that
cognitive behaviora therapy (CBT) is the most effective
treatment for OCD [3] and isrecommended asfirst-linetherapy
by the treatment guidelines of The National Institute for Health
and Care Excellence in the United Kingdom (UK NICE) [4].
Telemedicine or remote treatment for patients living in rural
areas via internet-based cognitive behavioral therapy (ICBT)
has been established asastandard of carein Stockholm, Sweden
[5]. InICBT, patients and therapistsinteract primarily viaemail,
with treatment including routine work such as explaining the
symptoms of the patient’s condition and introducing coping
skills based on cognitive behavioral science. A systematic
review with meta-analysis comparing 21 studies of face-to-face
and guided self-help CBT (mostly ICBT) in 810 patients showed
no clear differences in their treatment effect: The effect size
was Cohen d=-0.02, and face-to-face CBT was smaller than
ICBT [6]. Unlike ICBT for anxiety and depression, effectiveness
of ICBT for OCD has been investigated in clinical trials.
Japanese patients with OCD have significantly improved
symptoms with ICBT via videoconference and the method
achieved high acceptance [7,8]. Prior study results suggest
guided ICBT with minimal therapist intervention may be as
effective and accepted by Japanese patientswith OCD asICBT
viavideoconference [9].

Internet-Based Cognitive Behavioral Therapy for
Obsessive-Compulsive Disorder

Previousrandomized controlled trialsfor obsessive-compulsive
disorder have been performed in Sweden, the United States,
and Korea [10-12]. In a previous randomized study of 101
patients with OCD assigned to ICBT and online supportive
psychotherapy followed by blinded assessments [10], ICBT
showed significant improvements in the intervention group
compared to the control group. Obsessive-compulsive symptoms

https://www.researchprotocol s.org/2020/6/€18216

as measured by the Yale-Brown Obsessive-Compulsive Scale
(Y-BOCS) wereimproved, and the effect size was high (Cohen
d=1.12). Another study of 56 patientswith OCD included ICBT,
reading therapy, and waiting groups [11]. The results of that
study suggested that ICBT hasalarge effect size (Cohen d=1.57)
among the waiting group at pre- and post- treatment. In Asia,
aKorean research team conducted arandomized controlled trial
and reported that the treatment group showed significantly
improved symptoms over thewaiting group, and 25.9% (17/42)
responded to treatment, with awithin-group effect size of 1.64
(Cohen d) [12]. Thus, ICBT, like face-to-face CBT [13], has
been shown to be highly effective in the treatment of OCD.

More clinical trials are needed to draw general conclusions
regarding the efficacy of ICBT because of substantial
country-to-country variationsin cultural background, the spread
of information, availability of communication equipment, and
literacy. Prior research has been performed in countries where
the environment is conducive to ICBT, especially as devel oped
countries have a well-established computerized social
infrastructure [14]. The penetration rate of information and
communication equipment in Japan is more than 90% of all
households [15], and there is a favorable social infrastructure
for verifying the effectiveness of ICBT. In Japan, our research
team confirmed that all patientswerein remission by conducting
CBT on 3 patients with OCD in their 20s and 40sin the ICBT
case series [9]. Based on this achievement, we developed an
ICBT program that includes an electronic learning (e-learning)
system and chat app. From January 2020 to March 2021, we
are conducting arandomized controlled clinical trial in patients
diagnosed with OCD.

Objective
This paper describes the study protocol for a randomized
controlled trial designed to evaluate the clinical effectiveness

of ICBT versus usua care (UC) among patients diagnosed with
OCD.

Methods

Study design

This study was designed as a prospective blinded randomized
trial with two parallel intervention groups consisting of a
12-week treatment regime of UC aloneor ICBT combined with
UC (Figure 1) [15-18].
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Figure 1. CONSORT flow diagram of a parallel randomized trial with two groups.

Enrollment

Assessed for eligibility (n=)

Excluded (n=)
* Not meeting inclusion criteria (n=)

* Declined to participate (n=)
* Other reasons (n=)

Randomized (n=)

Participants and Eligibility Criteria

Inclusion criteriafor this study include individual s aged 15-60
years having a primary diagnosis of OCD according to the
Mini-International Neuropsychiatric Interviev (MINI) and
remaining symptomatic [19,20] with symptoms rated at least
moderate in severity, based on a Y-BOCS score >14 [21,22],
and with sufficient skillsto send email and accessthe e-learning
system. Participants with psychosis or organic mental disorder,
or with a current high risk of suicide, substance abuse or
dependence within the 12 months prior to enrollment, antisocial
personality disorder, or unstable medical conditions will be
excluded.

Recruitment

The planned recruitment rate is 3 participants per month from
January 2020 to December 2020, or until a total of 30
participants are recruited. Participants will be recruited by
placing informational postersand leafletsat medical ingtitutions
in Chibaand Fukui Prefecture and on theinstitutional homepage.
All participants will continue to be treated by their genera
practitioners, whose permission must be granted prior to study
enrollment. This study will be conducted at the outpatient clinic
of Chiba University Hospital and Fukui University Hospital in
Japan.

https://www.researchprotocol s.org/2020/6/€18216

¥ Allocation i
Allocated to intervention (n=) Allocated to intervention (n=)
* Received allocated intervention (n=) * Received allocated intervention (n=)
* Did not receive allocated intervention * Did not receive allocated intervention
{give reasons) (n=) {give reasons) (n=)
¥ | n | ¥
| Follow-Up |
Lost to follow-up (give reasons) (n=) Lost to follow-up (give reasons) (n=)
Discontinued intervention (give reasons)(n=) Discontinued intervention (give reasons)(n=)
* ! Analysis ! *
Analyzed (n=) Analyzed (n=)
* Excluded from analysis (give reasons) (n=) * Excluded from analysis (give reasons) (n=)
Interventions

Guided ICBT program

The ICBT program participants will engage in one program
learning session per week. After working on the ICBT, the
patient will email thetherapist about their thoughts and questions
about the study and behaviors suggested by the program for
them to try in daily life. The therapist, as general rule, will
contact the patient within 24 hours to encourage the patient's
efforts, raise questions, and advise on CBT techniques to
increase the effectiveness of treatment. The ICBT program
consists of 12 weekly lessons, including the following elements:
ICBT program guidance, psychological education and case
conceptualization of obsessive-compulsive disorder, setting
treatment goals and creating an anxiety hierarchy, explaining
the behavioral experiment of catastrophic interpretation and the
exposure-response  disturbance method, and preventing
recurrence.

Software

We will use LearningBox, a system developed by Tatsuno
Information Systems[23] and MediLine, amedical chat service
developed by Shar Medical to provide |CBT [24]. LearningBox
(Multimedia Appendix 1) is an e-learning system that allows
administratorsto easily create and manage educationa materials,
manage members, and save and view grades. Video and PDF
teaching materials can also be posted on the site and distributed
to specific users. The e-learning system can store and manage
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user results, but persona information is not stored during the
present trial.

MediLine (Multimedia Appendix 2) is a medical chat service
(medical socia networking service) that replaces email and
phone calls. It has strong encryption against military-level
information  leaks. MediLine communicates in a
double-encrypted state according to the Japanese government
guidelines [25-28]. Encryption is performed end-to-end in real
time in the server, during communication, and in temporary
memory at the terminal. In other words, it is designed so that
information cannot be extracted during data transfer. Since
identifiers are issued by in-house introduction, hijacking and
spoofing are prevented. The staff registered by the organization
can delete the account at the time of retirement and cannot view
it thereafter, so thereisno provision for information to be taken
out of the hospital after retirement [24].

Usual Care (Control group)

Participants will be permitted to continue using antidepressant
or other medi cines during the study period. Participants primary
doctor will haveright to change medication, to refer participants
for counselling, and to secondary care if deemed clinically
appropriate. All changesin conventional treatment, along with
the reasons for those changes, will be recorded. Participantsin
the control group will be offered the ICBT treatment after the
trial if they did not improve under the control conditions.

Outcomes

Baseline and Clinical Characteristics

Baseline characteristics will include gender, age, educational
attainment, marital status, employment status, age at onset and
duration of OCD, medications, and intelligence as measured by
the Japanese Adult Rating Test (JART) [29,30].

Primary Outcome

The primary outcome will be measured by the Y-BOCS, which
is a rated questionnaire consisting of 10 questions across two
subscales, Obsession and Compulsion [21,22].

Secondary Outcomes

Secondary outcomes will include health-related quality of life,
symptomsof depression and generalized anxiety, and therapeutic
relationship. We will measure health-related quality of lifewith
the EuroQol - 5 Dimension (EQ-5D) [31,32], the psychol ogical
bond between therapist and participant using the Working
Alliance Inventory-Short Form (WAI-SF) [33], depressive
symptoms using the Patient Health Questionnaire-9 (PHQ-9)
[34], generalized anxiety symptoms using the Generalized
Anxiety Disorder-7 (GAD-7) [35], and the Beck Anxiety
Inventory (BALI) [36].

Sample Size

We used the dtatistical analysis software G*power 3.1 to
estimate sample size of an unmatched t-test [37]. Sample size
was estimated as 14 participants per group. The effect size
predicted in this study is at least 1.00 from the two previous
two clinical trials [8-10], the directionality of the test is a
two-sided test, the significance level was set at 0.05%, the test
was two-sided, and the test power (1-f3) was set to 80%. The

https://www.researchprotocol s.org/2020/6/€18216

Matsumoto €t a

study will require a minimum 14 participants per group so we
are setting atarget enrollment of 30 participantsto allow for a
5% dropout rate.

Randomization

Eligible participants will be randomly assigned to the ICBT or
UC group at aratio of 1:1, with assignments made using the
minimization method, ensuring a balance in baseline Y-BOCS
scores (Y-BOCS =20) and gender.

Statistical Analysis Plan

Statistical analysis and reporting will be conducted in
accordance with CONSORT (Consolidated Standards of
Reporting Trials) guidelines[38], with primary analyses based
on the intention-to-treat principle. For baseline variables,
summary statistics will be constructed, employing frequencies
and proportions for categorical data and mean and SD for
continuous variables. Baseline variableswill be compared using
the Fisher exact test for categorical outcomes and the unpaired
t-test for continuous variables. For the primary analysis
comparing treatment effects, the least-squares means and their
95% Clswill be estimated by analysis of covariance (ANCOVA)
with the change in total Y-BOCS scores at week 12. This
ANCOVA model will account for the variation caused by
treatment effects, and gender and baseline Y-BOCS scores will
be entered as covariates. Analyses of secondary outcomes will
be performed in the same manner. All comparisons are planned,
and all P values will be two-sided. P values <.05 will be
considered statistically significant. All statistical analyses will
be performed using the latest version of SAS (SAS Institute
Inc).

Ethics and Dissemination

Thisstudy will be conducted at the Academic Outpatient Clinics
of Chiba University and Fukui University in Japan. When
potential participants contact the study trial office through the
Chiba University, they will be informed of the study objectives
and be asked if they are willing to participate by phone
screening. Each participant will then be required to provide
written informed consent for their participation in this study.
Each participant will be informed that all participants will
receive UC from their general practitioner and that half of the
recruited participantswill also receive ICBT in additiontotheir
UC. All adverse events will be reported, and serious adverse
eventswill beimmediately reported to the Institutional Review
Board of Chiba University Hospital in addition to being
registered with the hospital risk management system. An adverse
event will be defined as a symptom or disease occurring during
the clinical trial, whether related to the ICBT program or not.
The study will be conducted and reported according to
CONSORT-ETHICS guideline recommendations [39].

This clinical trial protocol was approved by the clinical tria
review committee of Chiba University Hospital on November
18, 2019 (G2019017) and approved by the ethics review
committee of the Fukui University Graduate School (20190075).
It is registered in the University Hospital Medical Information
Network database of clinical trialsin Japan (UMIN: 000044422).
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Results

The study period is from January 6, 2020 to March 31, 2021.
The case registration period is scheduled for 12 months from
January 6, 2020 to December 31, 2020.

Discussion

Thisrandomized controlled study will evaluate the effectiveness
of ICBT for patients with OCD. The findings of this study will
provide valuable evidenceto facilitate devel opment and establish
treatment algorithmsin ICBT for patientswith OCD. The study
will aso introduce this method for providing ICBT in Japan,

Acknowledgments
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as patients will be given access to self-help materials using an
elearning system (LearningBox) and medical chat app
(MediLine). The UC control group will be randomly assigned,
and the multicenter study design will reduce bias and improve
thelikelihood of obtaining generalizable results. The study will
also have limitations, including the inability to elucidate the
specific effects of ICBT program because there is no placebo
group to control for nonspecific factors. The study also will not
control for medical therapiesor treatment resistance. It isunclear
whether pharmacotherapy plus CBT improves OCD symptoms
more than pharmacotherapy aone [4,40]. Therefore,
combination therapy with pharmaceuticalsand ICBT should be
tested in future trialsto determine whether each is beneficial or
if therapy isimproved by combined therapies.
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Abstract

Background: Obesity islinked to a number of chronic health conditions, such as type 2 diabetes, heart disease, and cancer, and
weight loss interventions are often expensive. Recent systematic reviews concluded that app and web-based interventions can
improve lifestyle behaviors and weight loss at a reasonable cost, but long-term sustainability needs to be demonstrated.

Objective: Thisstudy protocol isfor a2-year randomized controlled trial that aimsto evaluate the clinical and economic effects
of a primary care, anchored, collaborative, electronic health (eHealth) lifestyle coaching program (long-term Lifestyle change
InterVention and eHealth Application [LI1VA] 2.0) in obese participants with and without type 2 diabetes. The program’s primary
outcome is weight loss. Its secondary outcome is the hemoglobin A, (HbA ) level, and its tertiary outcomes are retention rate,
quality of life (QOL), and cost effectiveness. Analytically, thefocusison associations of participant characteristics with outcomes
and sustainability.

Methods: We conduct a multicenter trial with a 1-year intervention and 1-year retention. LIVA 2.0 is implemented in
municipalities within administrative regionsin Denmark, specifically eight municipalities |ocated within the Region of Southern
Denmark and two municipalities located within the Capital Region of Denmark. The participants are assessed at baseline and at
6-, 12-, and 24-month follow-ups. Individual data from the LIVA 2.0 platform are combined with clinical measurements,
guestionnaires, and participants’ usage of municipality and health care services. The participants have aBMI =30 but <45 kg/m?2,
and 50% of the participants have type 2 diabetes. The participants are randomized in an approximately 60:40 manner, and based
on sample size calculations on weight loss and intention-to-treat statistics, 200 participants are randomized to an intervention
group and 140 are randomized to a control group. The control group is offered the conventional preventive program of the
municipality, and it is compared to the intervention group, which followsthe LIVA 2.0 in addition to the conventional preventive
program.

Results. The first baseline assessments have been carried out in March 2018, and the 2-year follow-up will be carried out
between March 2020 and April 2021. The hypothesisisthat the trial results will demonstrate decreased body weight and that the
number of patients who show normalization of their HbA . levels in the intervention group will be much higher than that in the
control group. The participantsin the intervention group are a so expected to show agreater decreasein their use of glucose-lowering
medication and a greater improvement in their QOL when compared with the control group. Operational costs are expected to
be lower than standard care, and the intervention is expected to be cost-effective.
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Conclusions:

Brandt et al

This is the first time that an app and web-based eHealth lifestyle coaching program implemented in Danish

municipalitieswill be clinically and economically evaluated. If the LIVA 2.0 eHealth lifestyle coaching program is proven to be
effective, there is great potential for decreasing the rates of obesity, diabetes, and related chronic diseases.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(6):€19172) doi:10.2196/19172

Clinical Trials.gov NCT03788915; https://clinicaltrials.gov/ct2/show/NCT03788915
DERR1-10.2196/19172

KEYWORDS

type 2 diabetes management; digital behaviora coaching; lifestyle change; health behavior change; obesity; weight loss; interactive

advice; participant engagement; quality of life

Introduction

Background

With the incidence of chronic lifestyle-related diseases rapidly
increasing, cost-effective management is needed [1]. Enabling
individually tailored care at a low cost is the ambition when
introducing lifestyle interventions as a cornerstone in the
prevention and management of chronic diseases [2-6]. For
example, type 2 diabetes is strongly related to weight gain in
adult life, and pathophysiological studies have established how
and why people with type 2 diabetes can be returned to normal
glucose control and have shown that even margina weight loss
can have a large impact on disease progression, bringing
between 46% and 54% of patients with type 2 diabetes in
remission [5,7]. App and web-based interventions aiming to
promote ahealthy lifestyle have attracted much attention owing
to their potentia for scalability and accessibility, low cost,
privacy and user control, usability in municipal settings, and
opportunitiesfor real-time modifications and interactive advice
[3,8]. While systematic reviews have concluded that app and
web-based interventions can improve lifestyle behaviors, the
sustainability of these interventions has been shown to be
variable, and long-term sustai nability needsto be demonstrated
[3,8-12]. The literature shows that the usage of personal
feedback from aknown health coach on users’ own registrations,
group support, and different behavioral change techniques
(BCTs) is superior when compared with more automated
services, especially on combining BCTs with face-to-face
meetings [13].

A collaborative electronic health (eHealth) tool has shown
promising results in weight loss among patients with diabetes
when implemented in real-life settings [14]. In this study, our
aimisthree-fold asfollows: (1) to measurably demonstrate the
effect of a primary care, anchored, collaborative, eHealth
lifestyle coaching program (long-term Lifestyle change
InterVention and eHealth Application [LI1VA] 2.0) on weight
loss and diabetes regulation (hemoglobin A, [HbA ] level) in
a strongly scientific and randomized controlled trial (RCT)
setting; (2) to evidence the sustainability of a long-term
intervention with follow-up measurementsat 12 and 24 months;
and (3) to assess the cost-effectiveness of adigital intervention
inamunicipal setting.

Product Development

The collaborative eHealth tool (version 1.0) was a web-based
solution that users accessed using an internet browser on their

http://www.researchprotocols.org/2020/6/€19172/

personal computers. The present version of the collaborative
eHealth tool (version 2.0) called LIVA has been developed
based on experiences from approximately 140,000 individuals,
who used the collaborative eHealth tool 1.0, over a period of
15 years. Besides genera experience from using the eHealth
tool 1.0, the research team conducted severa qualitative research
studies with the following three important stakeholder groups
within weight lossinterventions: patients, general practitioners,
and health professional s practicing in eHealth coaching (health
coaches) [8,15-19]. The key findings from the qualitative
interviews regarding the use of version 1.0 of the collaborative
eHealth tool can be summarized as follows: (1) establishment
of an empathic relationship with ahealth coach; (2) an intuitive
design that enables ease of use for both usersand health coaches;
(3) different modes of communication channels alowing for
active communication at all weight loss steps among users; and
(4) an intuitive backend design, including a text and video
library, and communication templ ates enabling the optimization
of tailored personal quality coaching.

A user-driven approach to the design of both the user and coach
interfaces has enabled ease of use and has eased communication
flow [20], allowing for tailored communication between the
health coaches and the end users at all steps of the weight loss
program [21]. Animportant feature of the intervention continues
to be the initia establishment of an empathic relationship
between the user and the health coach, who delivers effective
remote digital coaching based on the user’'s own registration.
Algorithms have not replaced health coaches, and instead, the
features of the eHealth tool 1.0 enable individualized care at
minimal effort from the health coach. Afshin et al concluded
in 2016 that a direct interaction between a user and a health
coach enhances the effectiveness of lifestyle interventions [3].
By establishing a persona relationship outside the digital
environment, which is maintained through the platform with
backend follow-ups, we believe that we are able to facilitate
tailored care and sustained participant engagement over time
with limited continued health coach input in the process of
successfully changing and sustaining alifestyle change [8,21].

Effectiveness of the Collabor ative eHealth Tools 1.0
and 2.0

With version 1.0 of the collaborative eHealth tool, we found
that personal eHealth lifestyle coaching combined with various
BCTs, such as tailored information, self-monitoring, lifestyle
coaching, persona feedback, reminders, and face-to-face
support, led to relevant weight loss during a 20-month period
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[21]. These results were confirmed in an English RCT in a
municipality setting, showing weight loss of 5.4 kg among men
with type 2 diabetes compared with weight loss of 2.8 kgin a
control group receiving standard care [8]. A refinement of the
collaborative eHealth tool 1.0 was implemented in 15 Danish
municipalities between the summer of 2016 and the summer of
2017, with approximately 12,000 users on the eHealth platform.
Besides smaller adjustments from the collaborative eHeal th tool
1.0, version 2.0 is a smartphone solution, which is downl oaded
asan app called LIVA. A feasibility study among patients with
type 2 diabetes using LIVA 2.0 in a cross-municipality setting
demonstrated relevant weight loss of 4.7 kg among users who
had been on the platform for over 90 days. Modeling the
associ ation between weight reduction and decreased health care
costs indicated cost effectiveness in a municipal perspective 1
year after implementation [14].

Objectives and Hypotheses

Based on our previous research, we hypothesize that eHealth
lifestyle coaching with the use of LIVA 2.0 will be effectivein
improving diet and increasing physical activity levels, thus
reducing weight and improving HbA ;. levels after 1 year of
intervention, with a sustained effect over time. Thiswill result
in increased health and quality of life (QOL) and decreased
societal costs [22-27]. We expect that municipalities will find
the intervention to be a cost-effective alternative for secondary
prevention targeted at citizens who are at risk of developing
chronic diseases, such as severe obesity, type 2 diabetes,
cardiovascular disease, and cancer, and for tertiary prevention
among patients with chronic type 2 diabetes, reducing the
progression of diabetes and even resulting in its complete
remission. To be able to investigate effects and
cost-eff ectiveness among obese parti cipants and obese patients
with type 2 diabetes from amunicipal perspective, thetwo target
groups of the intervention are as follows: (1) obese citizens at
risk of devel oping chronic diseases, such as severe abesity, type
2 diabetes, cardiovascular diseases, and cancer and (2) obese
patientswith type 2 diabetes. Theintervention is compared with
the conventional preventive program that the municipality offers
to these two target groups. Furthermore, we investigate
associ ations between participant characteristics and the success
of LIVA 20 in providing novel insights regarding the
associations between participant characteristics and success
with adigital lifestyle intervention from both a 1-year and over
1-year perspective.

Resear ch Questions Concer ning Both Target Groups

With regard to the primary outcome, the research question is
as follows: What is the effect of LIVA 2.0 on users weight?
With regard to the secondary outcome, the research questionis
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as follows: What is the effect of LIVA 2.0 on users' HbA
levels? With regard to the tertiary outcomes, the research
guestions are as follows: (1) What isthe effect of LIVA 2.0 on
the need for medicine use? (2) What is the effect of LIVA 2.0
on users QOL? (3) What is the cost-effectiveness from a
municipal perspective? (4) Which participant characteristics
are decisive for the effect and sustainability of LIVA 2.0?

Methods

Study Design
A multicenter RCT with a 1-year intervention and 1-year

retention period with collection of clinical and questionnaire
datais supplemented with long-term register-based follow-up.

Study Population, Inclusion Criteria, and Setting

Participants are recruited through advertising on socia media
platforms, general practices, and patient organizations. Potential
participants need to meet the inclusion criteria of the study
(Textbox 1). Participantswho would like to participate and who
think they meet the inclusion criteria can register at the app
URL [28]. After registration, potential participants are contacted
by phone and are sent an email with more written and detailed
information about the study and with an invitation to a
face-to-face baseline meeting with a LIVA health coach. The
individual face-to-face baseline meeting is conducted over 1
hour with atrained health care professional, who is a clinical
dietitian by profession and who has been working with eHealth
lifestyle coaching for at least 2 years (referred to as the health
coach). The face-to-face baseline meeting is scheduled to take
place within 7 to 14 days after the information material is sent
by email to the potential participant in order to ensure that the
participant has sufficient time to reflect on the decision to
participate in the study. At the face-to-face baseline meeting,
the participant isinvited to bring afriend or a family member.
The meeting takes place at the research unit for general practice
or in the municipality where the participant lives. At the
meeting, the health coach confirms that the participant meets
theinclusion criteriaand explains the details of the study to the
participant, and at the end of the meeting, the coach obtains
signed informed consent if the potential participant still wishes
to participate. Thereafter, the participant is measured according
to defined clinical indicators and fills out questionnaires.

The recruitment processis continued until the necessary number
of eligible participants are included in the intervention and
control groups within the following two target populations: (1)
obese citizens at risk of developing a chronic disease and (2)
obese patients with type 2 diabetes.
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Textbox 1. Inclusion and exclusion criteria.

Brandt et al

Inclusion criteria

- BMI 230 but <45 kg/m?

- Age 18-70 years

Exclusion criteria

- No informed consent

- No completion of theinitial questionnaire

- No internet access in own home through a computer or smartphone
- Pregnancy or active attempts to get pregnant

- Serious or life-threatening disease

Randomization of Participants

After all participants successfully complete a web-based
guestionnaire and undergo baseline measurements, they are
randomized via an automated computer algorithm. This
procedure ensuresthat drop-out characteristics can be recorded.
Participants are randomized in a 60:40 manner, where 60% of
the recruited participants are randomized to the intervention

Figure 1. Illustration of participant flow.

group and the remaining 40% are included in the control group.
Randomization is controlled to ensure that 50% of participants
in the intervention group and control group will be obese
citizens, who have not been previously diagnosed with type 2
diabetes, and the other 50% of participants in the intervention
group and control group will be patients diagnosed with type 2

diabetes (BM1 =30 but <45 kg/m?) (Figure 1).

RECRUITMENT - WEB REGISTRATION (N=800)
Participants successfully signing up at web registration

Meeting the inclusion criteria

INCLUSION-FIRSTMEETING (N=400)
Participants attending the first meeting with the health coach

Giving informed signed consent
Successfully completing the web-based questionnaire

RANDOMIZATION (N=340)

Intervention group (N=200) - Control group (N=140)

INTERVENTION GROUP (N=200)
Participants randomized to intervention
Obese citizens at risk of developing a chronic
disease (N=100)

Obese citizens with type 2 diabetes (N=100)

CONTROL GROUP (N=140)

Participants randomized to control/standard
treatment

Obese citizens at risk of developing a chronic
disease (N=70)

FOLLOW-UP 6 months (N=160)
Participants completing the 6-month follow-up

FOLLOW-UP 6 months (N=100)
Participants completing the 6-month follow-up

FOLLOW-UP 12 months (N=130)
Participants completing the 12-month follow-up

FOLLOW-UP 12 months (N=75)
Participants completing the 12-month follow-up

FOLLOW-UP 24 months (N=110)

Participants completing the 24-month follow-up

FOLLOW-UP 24 months (N=65)
Participants completing the 24-month follow-up

Ethics

The intervention is not expected to cause any side effects or
discomfort. The only recognized risk is in relation to eating
disorders (pre-existing or devel oping during the study), and the
dieticians and nurses involved in the study will specificaly
check for the indications. If an eating disorder is detected, the
participant in question will be excluded from the study. The
intervention is offered in addition to standard municipal care
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service, and participants can withdraw from the program at any
time. The Regional Ethical Committee has approved the study
according to Danish law (no. 18803). Participant data will be
handled and stored in accordance with rules approved by the
Danish Data Protection Agency. Permission to handle individual
participant data from the national registries will be obtained
from the Danish Data Protection Agency. All data will be
analyzed in anonymized forms.
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Intervention

Participantsin theintervention group receive login information
for LIVA 2.0 at the first personal face-to-face meeting (either
physical or digital), after which the health coach introduces the
LIVA 2.0 app. After thefirst personal meeting, the same health
coach will be coaching the participant throughout the period.
When ahealth coach is on vacation or issick for ashort period,
coaching is postponed. If the health coach is sick for a long
period, a personal meeting with anew health coach is arranged
to secure a personal relationship, after which the new health
coach will be coaching the participant for therest of the period.
Based on our experiencesfrom earlier studies, ahalf-timehealth
coach can manage between 200 and 250 individuas. The
participant and health coach together agree on goals for diet,
physical exercise, deep, and all other life areas of relevanceto
the participant. All goals are participant driven on the basis of

http://www.researchprotocols.org/2020/6/€19172/
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the initial motivational interview with the health coach. The
health coach is required to identify what health initiatives will
benefit the participant the most based on the participant’s own
wishesand to find out what is possible for the participant taking
into account the participant’s personal barriers and facilitators.
Using the app, the participant provides a daily record and also
enters comments, concerns, and questions for the health coach,
who can see the entire profile of the participant. The health
coach provides individual asynchronous online consultation
according to the participant’'s needs and based on the
participant’s registrations. The health coach encourages and
praises goal attainment and endeavors to keep the participant
motivated. Additionally, the health coach provides advicerelated
to setting goas based on the SMART model (specific,
measurable, attainable, relevant, and timely) [29] according to
a predefined guideline structure (Table 1) [27,29].
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Table 1. Template of the Intervention Description and Replication checklist [30] for the eHealth lifestyle coaching tool (LIVA 2.0).

Item

Description

eHealth coaching sessions

Goals and inputs

Dietary goasand plans

Physical activity goals and
plans

Lifegoals

Weight

Steps

Pain, sleep, and mood
Smoking

Blood glucose and blood
pressure

Forum

Coaching providers

Coaching approach
Coaching location

Coaching time and quantity

Tailoring

Prior to the intervention, the health coaches receive training in setting SMART (specific, measurable, agreed upon, re-
alistic, and time-based) goals [29] with the participants using the eHealth solution LIVA 2.0 and in setting up action
and coping plans that address barrier identification and problem solving. Participantsin the intervention group have
one or two personal meetings (face-to-face or digital) with their health coach, followed by asynchronous web-based
consultations based on dialog by means of text or video. The consultations address the participant’s registrations, goa
setting, and questions regarding diet, exercise, and lifestyle plans, taking into consideration chronic diseases. The LIVA
2.0 app is set up with short explanations about different functions, and notifications and reminders to the participants
to register and give feedback about the health coaching. The sessions provide the participant with information in relation
to their status, specific focus on goal's, and recommendations on how to improve their behaviors.

Include BCTs*from CALO-RE” taxonomy [31] (hereafter referred to as BCTs) asfollows: provide information on the
consequences of the behavior in general and to theindividual, goal setting, behavior and outcome, action planning, and
barrier identification/problem solving; set graded tasks; prompt review of behavioral goals; prompt review of outcome
goals; prompt rewards contingent on effort or progress toward behavior; prompt generalization of atarget behavior;
and provide feedback on performance (Multimedia Appendix 1).

Goals and inputs are always driven by the participant and are available to the participant, who can choose the focus
area, set specific goals, and keep arecord of specified behaviors by reporting them on adaily, weekly, or monthly basis.
Thisallows the user and the health coach to follow progress or setbacks as the numbers and registrations are visualized
using graphs and curves. All coaching by the health coach follows national guidelines from the Danish National Board
of Hedlth.

Dietary goals and plans can be set at many different levels (eg, from simple changes aiming at changing one meal a
day to more complex changes aiming at a completely new diet for the remedying of digestion problems).

Physical activity goalsand plansinvolve goal setting and recording of the type of physical activity and timefor executing
the given physical activity. The participant receives advice and/or avideo on activitiesin avariety of contexts to foster
physical activity as amore integrated part of life (BCT: provide instruction on how to perform the behavior, prompt
generalization of atarget behavior, and provide relapse prevention/coping planning).

Goalson ahedlthy joyful life as the participant seesit (eg, daily life with less stress, stronger social bonds with friends
and family, coping skills for diseases, etc).

Set the current weight and goal for alower or higher weight and register new measurements on adaily, weekly, or
monthly basis.

When downloading the LIVA 2.0 app, the participant can accept direct import of the information on steps recorded on
asmartphone, and tailored messages on progress toward a set goal appear simultaneously (BCT: teach-to-use
prompts/cues). Step count monitoring is encouraged but not required to enter the LIVA study. Some participants will
have other ways of registering their physical activity level.

Give daily feedback on pain, sleep, and mood, which can affect the ability to perform a given behavior (BCT: relapse
prevention/coping planning).

Set goals to bring down the number of cigarettes smoked on adaily basis, leading to cessation.

Keep arecord of specified measures expected to be influenced by the different behavior changes addressed. In LIVA,
thisincludes blood glucose and blood pressure measurements (BCT: prompt self-monitoring of behavioral outcome
and provide information on consequences of the behavior in general and for theindividual).

Online forum where the participant can exchange knowledge, gain social support, and build new relationships, and the
health coach can provide advice to the participant (BCT: plan socia support/change).

Health coaches with basic training as nurses, physiotherapists, dieticians, or occupational therapists. In Denmark, all
four education types consist of 420 European Credit Transfer System (ECTS) points (3.5 years of full-time education).
In addition to their education as health care professionals, they all undergo special training in using digital health
coaching and practice digital health coaching for at least 2 years.

Individually delivered viathe app or web-based delivery.

Initial personal meetingsin municipality health centers, general practice medical centers, or the research unit for general
practice at the University of Southern Denmark or over the internet, and then, solely web-based delivery.

Theinitial consultation with a health coach is estimated to last for approximately 45-60 minutes. The subsequent
asynchronous eHealth coaching sessions are carried out once aweek in the first 6 months and then every month for the
last 6 months for maintenance. Thereafter, the participant could receive two eHealth coaching sessions and use LIVA
2.0 asapersona BCT tool (BCT: use of follow-up prompts).

Every participant receives personalized eHealth coaching sessions from their designated health coach. The provided
feedback is based on the participant’sinputs on LIVA 2.0.

8BCT: behavior change technique.
PCALO-RE: Coventry, Aberdeen and L Ondon-REfined taxonomy [31].
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Asynchronous online consultations are held weekly during the
first 6 months. Thereafter, online consultations are held monthly
over a period of 6 months. After 12 months, the participants
enter aretention period for 12 months, where the health coach
will follow the participants' registrations and may provide up
to a maximum of four coaching sessions during that year. We
expect that approximately 20% of participantswill not be ready
for retention after 1 year and these participants will be offered
yet another year of intervention. This evaluation is performed
by the health coach. The health coach endeavors to maintain
participation through phone calls, text messages, and, if
necessary, face-to-face meetings to prevent drop out. After 24
months of follow-up, participants are followed through national
registers for long-term follow-up on a number of predefined
endpoints. Participants in the intervention group receive the
standard municipal preventive care service, such as diabetes
education, to the extent that municipalities normally provide
these care services throughout the observation period.

Conventional Care Service (Control Group)

Participants randomized to the control group are offered to
receive the standard municipal secondary or tertiary preventive
care service. A recent study aimed at examining Danish
municipal weight loss care services and identifying and
describing their content and structure found 234 different
municipal weight loss care services. Although they were
different, they most frequently contained information about diet
and physical activity. They aso sometimesincluded information
about how to develop healthy habits, and a few of the care
services even included the promotion of well-being and social
participation [32]. The standard municipa care service within
the control group istherefore not the same, but none of the care
services resembled the LIVA 2.0 program. At follow-up
measurements, the control group participants were asked to
describe if they had participated in any interventions since
baseline, and if so, describe the content of these interventions.
This enabled a qualitative assessment and summary of the
standard care services used in the control group.

Outcome M easures

Measurements are conducted by the health coach at baseline
and at the 6-, 12-, and 24-month follow-ups. Datafrom national
registers are collected before baseline and up to 3 years after
the end of the intervention. Measurements are collected in a
facility provided by the local municipality, the local genera
practitioner, or the clinical research center. Participants are
scheduled for appointments by phone and with confirmation
through e-mail. The facilities consist of a private consultation
room with measurement equipment calibrated for use at relevant
timelines and a waiting room area. Multimedia Appendix 2
describes all theincluded variables, definitions, categories, and
sources for both assessments and explaining variables. No data
from the participant records are obtained directly, and they are
obtained only indirectly through registrations in national
registers.

Clinical Assessments

Weight and HbA,. are measured by the health coach using
standard and validated measurement equipment (TanitaBC 420
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SMA). Height, waist circumference, and hip circumferenceare
measured, and BMI is calcul ated from the measured weight and
height.

Lifestyle Assessment

QOL ismeasured through avalidated questionnaire instrument
(12-item Short Form Survey [SF-12]) [33].

Health Economic and Long-Term Assessments

Health care service usage, pharmaceutical consumption, and
consumption of municipal care services, as well as morbidity
status and mortality are measured through register data. Data
from the Danish National Participant Register [34], the Danish
National Prescription Registry [35], the Danish National Health
Service Register [36], the Danish Civil Registration System
[37], and relevant municipal statements and registers will be
linked. Data linkage between registers is possible using the
unique Danish Personal Identification Number, which is
assigned to each Danish citizen and applied throughout the
public and private sectors [37]. Productivity loss is evaluated
through a questionnaire (Multimedia Appendix 2) [38].

Explaining Variables

Each participant’s sociodemographic characteristics are obtained
at the baseline face-to-face meeting and registered by the health
coach. The explaining variables are used in the descriptive
analyses of associations between the participants' characteristics
and the success of using LIVA 2.0.

Health Economic Design

Within the scope of a cost-effectiveness analysis, expenditures
related to the intervention, including acquisition, deployment,
and operational costs, are compared with outcomes of the
intervention in relation to the defined assessments. The cost
effectiveness of the intervention is primarily assessed from the
perspectives of the municipalities. The total cost of the
intervention paid by a Danish municipality consists of
investment costs as well as operating costs. Investment costs
include expenditure for the training of health professionals as
well asbasic preparation cost. Operating costs cover the annual
license feesfor the individuals participating in the intervention
as well as the individuals in the 1-year retention period. It is
assumed that after 1 year in the intervention, participants will
move to the retention period, where they will remain for 1 year;
however, every year, 20% of the initial population will
ultimately leave the intervention. Additionally, the operating
costs include the salaries of the health professionals. The costs
are compared to the effect of the intervention to evaluate cost
effectiveness both in relation to the clinical effect and QOL
[39].

Budget Impact Analysis

A municipal budget impact analysis is performed, subtracting
possible savings for the municipality in relation to health care
costs, nursing costs, and lost productivity from the investment
costs [40]. As part of the budget impact analysis, the annual
rate of return of municipality investments is estimated.
Follow-up data covering 1 year before baseline until 3 years
after are collected from national registers (Multimedia Appendix
2). To investigate the possible impact of the intervention on
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health care service usage by participants, pharmaceutical
consumption and municipal service usage asannual consumption
are compared to areference year 1 year before the intervention
(baseline minus 1 year).

As part of the analysis, the following two scenarios are
examined: (1) Ao, baseline scenario, where no intervention has
been introduced. The health status of the examined population
is expected to decrease, whereas the municipality costs are
expected to increase; (2) A4, aternative scenario, where the
eHedlth lifestyle coaching intervention has been introduced.
The health status of the examined population is expected to
increase owing to the intervention, whereas municipal costsare
expected to decrease.

Long-Term Follow-Up

Since the target group involves participants with chronic
diseases or having arisk of chronic diseases, the effect structure
of a lifestyle change will first be visible over several years.
Thesedatawill not be avail able within the current study design,
and hence, the observed effects within the given time frame will
be extrapolated over time. We will develop hypotheses for the
effect structure according to the literature to be able to model
the long-term (5 years) effect of the intervention [41,42].

Textbox 2. Sample size calculation.

Brandt et al

Analysis Strategy

All dataare analyzed according to theintention-to-treat principle
[43]. Analysesare mainly carried out according to the two target
groups. However, dtratification according to participant
characteristics and user experiences is applied to investigate
associations between success and the different characteristics.
Ordinary least square regression and difference between groups
over time are used to explore significant associations. Statistical
significance is inferred at a two-tailed P value <.05. Robust
standard errors are calculated. Data are analyzed by expertsin
biostatistics. After the study, al data will be made accessible
on request in anonymized form to allow full peer scrutiny and
facilitate secondary research.

Sample Size Consider ations

The primary objective of this study is the measurement of
changes in body weight and waist circumference. Based on a
recent study by Haste et a, which evaluated aweb-based weight
lossintervention among men with diabetes, we expect aweight
loss of at least 4.5 kg at 12 monthsin the intervention group as
compared with 2.5 kg in the control group [8] (Textbox 2).

A power calculation based on standard deviations observed in the study [8] shows that the detection of a difference in weight loss of 2.0 kg with a
power of 0.95% requires 55 participants in the intervention group and 32 in the control group. To alow for drop out according to the experienced
attrition ratesin the same study [8] (39% of participantsin the intervention group and 57% in the control group are expected to drop out at 12 months),
we will recruit 100 participants in the intervention group and 70 in the control group (Figure 1). To be able to stratify analyses according to obese
participants at risk of developing chronic diseases and obese participants with diabetes, we will recruit 100 obese participants at risk of developing
chronic diseases and 100 obese participants with diabetes. Therefore, in total, we will consider 200 participants in the intervention group and 140 in

the control group.

Prevention of Drop Out and L ossto Follow-Up

Based on prior experience, approximately 15% of participants
will drop out during the first 2 weeks owing to technological
challenges, etc. Likewise, after 3 months, approximately 20%
of participants will lose motivation and be less active on the
platform [8]. The coach will endeavor to maintain participation
through phone cals, text messages, and, if necessary,
face-to-face meetings. In the case of exclusion before the end
of thetrial (eg, due to pregnancy), the participant will be asked
to complete afinal questionnaire and have objective parameters
measured in order to provide data for the intention-to-treat
analysis.

Results

Progress

From March 2018 to March 2019, 799 potential participants
wereeva uated for participation. A total of 340 met theinclusion
criteria, consented to participate, filled out the web-based
guestionnaire, and were randomized into study groups. Among
participants with type 2 diabetes, 100 (49 female participants)
were randomized to the intervention group and 70 (32 female
participants) were randomized to the standard care group.
Among overweight participants, 100 (81 female participants)
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were randomized to the intervention group and 70 (52 female
participants) were randomized to the standard care group.

Findings

The hypothesisis that the intervention group will demonstrate
decreased body weight and amuch higher percentage of patients
with normalization of their HbA . levels as compared with the
control group. A relevant percentage of participants in the
intervention group are expected to decrease their use of
glucose-lowering medications and improve their QoL much
more as compared with the control group. Operational costsare
expected to be lower than standard care and the intervention is
expected to be cost-effective for the intervention group.

Timeline

Thefirst baseline assessments were carried out in March 2018.
The trial has now reached the 12-month follow-up period for
all included participants, and results are expected by the middle

of 2020. The 2-year follow-up will be carried out between March
2020 and April 2021.

Discussion

This is the first time an app and web-based eHealth lifestyle
coaching program implemented in Danish municipalities will
be clinically and economically evaluated in a strong scientific
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setup. The study is expected to show that human support through
adigita lifestyleintervention program leads to rel evant weight
loss as compared with a control group receiving standard care,
and more importantly, the study is expected to show that digital
lifestyle support results in more than twice as many patients
with type 2 diabetes reaching a relevant weight loss of 3% to
5% or more [8]. These results are expected to be clinically
relevant for patients with type 2 diabetes when weight loss is

Brandt et al

will support that the remission rates of patients with type 2
diabetes can beimproved by the use of digital lifestyle coaching
at alevel comparable to other more intensive resource-heavy
strategies [5,7]. If the LIVA 2.0 eHealth lifestyle coaching
program is proven to be effective, there is a great potential for
decreasing obesity rates and rehabilitating patients with type 2
diabetes and other related chronic diseases cost-effectively
though human digital lifestyle coaching.

sustained for more than 2 years [44]. Moreover, these findings

Acknowledgments

The study has been initiated by CJIB in extension of research in his PhD dissertation, which was worked out at the Research Unit
of General Practice at the University of Southern Denmark (thesis defended August 2018). This study is partly funded by LIVA
Healthcare A/S. A formal research agreement has been made between the University of Southern Denmark and LIVA Healthcare
A/S to guide the running and financial aspects of the project. The participants in this study are not economically compensated
for their participation.

Authors' Contributions

CJB, JBN, and JS were involved in designing the trial. CJB, JTL, and CS developed the intervention. CJB, JBN, CS, and JS are
responsiblefor implementing thetrial. JTL, CJB, JBN, JRC, CS, and JSwill overseethe dataanalysis. All authorswill beinvolved
in interpretation of the results. CIB and JRC wrote the first draft. All authors have contributed to, read, and approved the final
manuscript.

Conflictsof Interest

CJB has co-founded LIVA Healthcare A/S and owns stock in LIVA Healthcare A/S, the company that developed parts of the
technical platform and hosted some of it during the study. CJB works at the Research Unit for General Practice at University of
Southern Denmark. CS is an employee of LIVA Hedthcare A/S. JS, JBN, JRC, and JTL have no financial interests in LIVA
Healthcare A/S or any other aspects of this study.

Multimedia Appendix 1
YouTube video showing an example of the LIVA app used inredl life.
[DOCX File, 13 KB - resprot_v9i6e19172 appl.docx ]

Multimedia Appendix 2
Included variables, definitions, categories, and source.
[DOCX File, 20 KB - resprot_v9i6e19172 app2.docx ]

References

1.  World Health Organization Europe. 2017. Fact sheets on sustainable devel opment goals: health targets. Noncommunicable
Diseases URL.: http://www.euro.who.int/ _data/assets/pdf_file/0007/350278/Fact-sheet-SDG-NCD-FINAL-25-10-17.
pdf?ua=1 [accessed 2020-06-02]

2. Global Status Report on Noncommunicable Diseases 2014. Geneva, Switzerland: WHO Press; 2014.

3. Afshin A, BabaolaD, Mclean M, Yu Z, MaW, Chen C, et a. Information Technology and Lifestyle: A Systematic
Evaluation of Internet and Mobile Interventionsfor Improving Diet, Physical Activity, Obesity, Tobacco, and Alcohol Use.
JAHA 2016 Aug 29;5(9). [doi: 10.1161/jaha.115.003058]

4. Ried-Larsen M, Christensen R, Hansen KB, Johansen MY, Pedersen M, Zacho M, et a. Head-to-head comparison of
intensive lifestyle intervention (U-TURN) versus conventional multifactorial carein patients with type 2 diabetes: protocol
and rationale for an assessor-blinded, parallel group and randomised trial. BMJ Open 2015 Dec 09;5(12):e009764 [FREE
Full text] [doi: 10.1136/bmjopen-2015-009764] [Medline: 26656025]

5. Johansen MY, MacDonad CS, Hansen KB, Karstoft K, Christensen R, Pedersen M, et a. Effect of an Intensive Lifestyle
Intervention on Glycemic Control in Patients With Type 2 Diabetes: A Randomized Clinical Tria. JAMA 2017 Aug
15;318(7):637-646 [FREE Full text] [doi: 10.1001/jama.2017.10169] [Medline: 28810024]

6.  Diabetes Prevention Program (DPP) Research Group, Hamman RF, Horton E, Barrett-Connor E, Bray GA, Christophi CA,
et a. Factors affecting the declinein incidence of diabetes in the Diabetes Prevention Program Outcomes Study (DPPOS).
Diabetes 2015 Mar;64(3):989-998 [FREE Full text] [doi: 10.2337/db14-0333] [Medline: 25277389]

http://www.researchprotocols.org/2020/6/€19172/ JMIR Res Protoc 2020 | vol. 9 | iss. 6 [€19172 | p.29

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v9i6e19172_app1.docx&filename=2ed69b2d9c071c0f26a266e9382cc616.docx
https://jmir.org/api/download?alt_name=resprot_v9i6e19172_app1.docx&filename=2ed69b2d9c071c0f26a266e9382cc616.docx
https://jmir.org/api/download?alt_name=resprot_v9i6e19172_app2.docx&filename=67d71474c9e5315de252f3e66bfc08aa.docx
https://jmir.org/api/download?alt_name=resprot_v9i6e19172_app2.docx&filename=67d71474c9e5315de252f3e66bfc08aa.docx
http://www.euro.who.int/__data/assets/pdf_file/0007/350278/Fact-sheet-SDG-NCD-FINAL-25-10-17.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0007/350278/Fact-sheet-SDG-NCD-FINAL-25-10-17.pdf?ua=1
http://dx.doi.org/10.1161/jaha.115.003058
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=26656025
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=26656025
http://dx.doi.org/10.1136/bmjopen-2015-009764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26656025&dopt=Abstract
http://europepmc.org/abstract/MED/28810024
http://dx.doi.org/10.1001/jama.2017.10169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28810024&dopt=Abstract
http://diabetes.diabetesjournals.org/cgi/pmidlookup?view=long&pmid=25277389
http://dx.doi.org/10.2337/db14-0333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25277389&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Brandt et &

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Lean ME, Leslie WS, Barnes AC, Brosnahan N, Thom G, McCombieL, et a. Primary care-led weight management for
remission of type 2 diabetes (DiRECT): an open-label, cluster-randomised trial. The Lancet 2018 Feb;391(10120):541-551.
[doi: 10.1016/50140-6736(17)33102-1]

Haste A, Adamson AJ, McColl E, Araujo-Soares V, Bell R. Web-Based Weight Loss Intervention for Men With Type 2
Diabetes: Pilot Randomized Controlled Trial. IMIR Diabetes 2017 Jul 07;2(2):e14 [FREE Full text] [doi:
10.2196/diabetes. 7430] [Medline: 30291100]

Allen NE, Song J, Paul SS, Smith S, O'Duffy J, Schmidt M, et al. An interactive videogame for arm and hand exercise in
people with Parkinson's disease: A randomized controlled trial. Parkinsonism Relat Disord 2017 Aug;41:66-72. [doi:
10.1016/j.parkreldis.2017.05.011] [Medline: 28528804]

Levine DM, Savarimuthu S, Squires A, Nicholson J, Jay M. Technology-assisted weight loss interventionsin primary care:
asystematic review. J Gen Intern Med 2015 Jan;30(1):107-117 [FREE Full text] [doi: 10.1007/s11606-014-2987-6]
[Medline: 25134692]

Limaye T, Kumaran K, Joglekar C, Bhat D, Kulkarni R, Nanivadekar A, et a. Efficacy of avirtual assistance-based lifestyle
intervention in reducing risk factors for Type 2 diabetes in young employees in the information technology industry in
India: LIMIT, arandomized controlled trial. Diabet Med 2017 Apr;34(4):563-568. [doi: 10.1111/dme.13258] [Medline:
27589695]

Block G, Azar KM, Romanelli RJ, Block TJ, Hopkins D, Carpenter HA, et a. Diabetes Prevention and Weight L oss with
a Fully Automated Behavioral Intervention by Email, Web, and Mobile Phone: A Randomized Controlled Trial Among
Personswith Prediabetes. JMed Internet Res 2015 Oct 23;17(10):€240 [FREE Full text] [doi: 10.2196/jmir.4897] [Medline:
26499966]

Joiner KL, Nam S, Whittemore R. Lifestyle interventions based on the diabetes prevention program delivered via eHealth:
A systematic review and meta-analysis. Prev Med 2017 Jul;100:194-207 [FREE Full text] [doi: 10.1016/].ypmed.2017.04.033]
[Medline: 28456513]

Komkova A, Brandt CJ, Hansen Pedersen D, Emneus M, Sortsg C. Electronic Health Lifestyle Coaching Among Diabetes
Patientsin a Real-Life Municipality Setting: Observationa Study. IMIR Diabetes 2019 Mar 12;4(1):€12140 [FREE Full
text] [doi: 10.2196/12140] [Medline: 30860486]

Brandt CJ, Brandt V, Pedersen M, Glintborg D, Toubro S, Nielsen JB, et al. Long-Term Effect of Interactive Online Dietician
Weight Loss Advicein General Practice (L1VA) Protocol for a Randomized Controlled Trial. Int J Family Med
2014;2014:245347 [FREE Full text] [doi: 10.1155/2014/245347] [Medline: 24860666]

Brandt CJ. Lifestyle Behavioural Support I ntervention and E-health Applications. In: PhD Thesis, Research Unit for General
Practice, Institute of Public Health. Odense, Denmark: University of Southern Denmark; 2017.

Brandt CJ, Clemensen J, Nielsen JB, Sgndergaard J. Driversfor successful long-term lifestyle change, the role of e-health:
aqualitative interview study. BMJOpen 2018 Mar 12;8(3):€017466 [ FREE Full text] [doi: 10.1136/bmjopen-2017-017466]
[Medline: 29530904]

Brandt CJ, Sggaard Gl, Clemensen J, Sndergaard J, Nielsen JB. Genera Practitioners' Perspective on eHealth and Lifestyle
Change: Qualitative Interview Study. IMIR Mhealth Uhealth 2018 Apr 17;6(4):e88 [FREE Full text] [doi:
10.2196/mhealth.8988] [Medline: 29666045]

Brandt CJ, Segaard Gl, Clemensen J, Sandergaard J, Nielsen JB. Determinants of Successful eHealth Coaching for Consumer
Lifestyle Changes: Qualitative Interview Study Among Health Care Professionals. JMed Internet Res 2018 Jul 05;20(7):e237
[FREE Full text] [doi: 10.2196/jmir.9791] [Medline: 29980496]

Danbjorg DB, Clemensen J, Rothmann MJ. Participatory design methods in telemedicine research. 2016 Presented at:
European Telemedicine Conference; November 15-16, 2016; Oslo, Norway.

Brandt V, Brandt CJ, Glintborg D, Arendal C, Toubro S, Brandt K. Sustained weight loss during 20 months using a
personalized interactiveinternet based dietician advice program in agenera practice setting. Int JAdv Life Sci 2011;3:23-28.
Stratton IM, Adler Al, Neil HA, Matthews DR, Manley SE, Cull CA, et al. Association of glycaemia with macrovascular
and microvascular complications of type 2 diabetes (UKPDS 35): prospective observational study. BMJ 2000 Aug
12;321(7258):405-412 [FREE Full text] [doi: 10.1136/bmj.321.7258.405] [Medline: 10938048]

AlvaML, Gray A, MihaylovaB, Leal J, Holman RR. The impact of diabetes-related complications on healthcare costs:
new results from the UKPDS (UKPDS 84). Diabet Med 2015 Apr;32(4):459-466. [doi: 10.1111/dme.12647] [Medline:
25439048]

Sortsa C, Green A, Jensen PB, Emneus M. Societal costsof diabetes mellitusin Denmark. Diabet Med 2016 Jul; 33(7):877-885
[EREE Full text] [doi: 10.1111/dme.12965] [Medline: 26414087]

Gilis-Januszewska A, Lindstrom J, Tuomilehto J, Piworiska-Solska B, Topor-Madry R, Szybiriski Z, et a. Sustained diabetes
risk reduction after real life and primary health care setting implementation of the diabetes in Europe prevention using
lifestyle, physical activity and nutritional intervention (DE-PLAN) project. BMC Public Health 2017 Feb 15;17(1):198
[FREE Full text] [doi: 10.1186/s12889-017-4104-3] [Medline: 28202029]

LanhersC, Walther G, Chapier R, Lesourd B, Naughton G, PereiraB, et al. Long-term cost reduction of routine medications
following aresidential programme combining physical activity and nutrition in the treatment of type 2 diabetes: a prospective

http://www.researchprotocols.org/2020/6/€19172/ JMIR Res Protoc 2020 | vol. 9 | iss. 6 [€19172 | p.30

(page number not for citation purposes)


http://dx.doi.org/10.1016/s0140-6736(17)33102-1
https://diabetes.jmir.org/2017/2/e14/
http://dx.doi.org/10.2196/diabetes.7430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291100&dopt=Abstract
http://dx.doi.org/10.1016/j.parkreldis.2017.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28528804&dopt=Abstract
http://europepmc.org/abstract/MED/25134692
http://dx.doi.org/10.1007/s11606-014-2987-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25134692&dopt=Abstract
http://dx.doi.org/10.1111/dme.13258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27589695&dopt=Abstract
https://www.jmir.org/2015/10/e240/
http://dx.doi.org/10.2196/jmir.4897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26499966&dopt=Abstract
http://europepmc.org/abstract/MED/28456513
http://dx.doi.org/10.1016/j.ypmed.2017.04.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28456513&dopt=Abstract
https://diabetes.jmir.org/2019/1/e12140/
https://diabetes.jmir.org/2019/1/e12140/
http://dx.doi.org/10.2196/12140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30860486&dopt=Abstract
https://doi.org/10.1155/2014/245347
http://dx.doi.org/10.1155/2014/245347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24860666&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=29530904
http://dx.doi.org/10.1136/bmjopen-2017-017466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29530904&dopt=Abstract
https://mhealth.jmir.org/2018/4/e88/
http://dx.doi.org/10.2196/mhealth.8988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29666045&dopt=Abstract
https://www.jmir.org/2018/7/e237/
http://dx.doi.org/10.2196/jmir.9791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29980496&dopt=Abstract
http://europepmc.org/abstract/MED/10938048
http://dx.doi.org/10.1136/bmj.321.7258.405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10938048&dopt=Abstract
http://dx.doi.org/10.1111/dme.12647
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25439048&dopt=Abstract
http://europepmc.org/abstract/MED/26414087
http://dx.doi.org/10.1111/dme.12965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26414087&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4104-3
http://dx.doi.org/10.1186/s12889-017-4104-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28202029&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Brandt et &

27.

28.
29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

cohort study. BMJ Open 2017 Apr 16;7(4):e013763 [ FREE Full text] [doi: 10.1136/bmjopen-2016-013763] [Medline:
28416496]

Koolhaas CM, Dhana K, Schoufour JD, Ikram MA, Kavousi M, Franco OH. Impact of physical activity on the association
of overweight and obesity with cardiovascular disease: The Rotterdam Study. Eur J Prev Cardiol 2017 Jun;24(9):934-941
[FREE Full text] [doi: 10.1177/2047487317693952] [Medline: 28436726]

LivaHealthcare. URL: https://liva-app.dk/ [accessed 2020-06-02]

Ryan P. Integrated Theory of Health Behavior Change: background and intervention devel opment. Clin Nurse Spec
2009;23(3):161-70; quiz 171 [FREE Full text] [doi: 10.1097/NUR.0b013e3181a42373] [Medline: 19395894]

Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better reporting of interventions: template for
intervention description and replication (TIDieR) checklist and guide. BMJ2014 Mar 07;348:91687. [doi: 10.1136/bmj.g1687]
[Medline: 24609605]

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A refined taxonomy of behaviour change
techniques to help people change their physical activity and healthy eating behaviours. the CAL O-RE taxonomy. Psychol
Health 2011 Nov;26(11):1479-1498. [doi: 10.1080/08870446.2010.540664] [Medline: 21678185]

Jessen-Winge C, 1lvig PM, Jonsson H, Fritz H, Lee K, Christensen JR. Obesity treatment: arolefor occupational therapists?
Scand J Occup Ther 2020 Jan 16:1-8. [doi: 10.1080/11038128.2020.1712472] [Medline: 31944148]

Fayers P, Machin D. Quality of Life: The Assessment, Analysis and Interpretation of Patient-reported Outcomes. UK:
Wiley; 2007.

Lynge E, Sandegaard JL, Rebolj M. The Danish National Patient Register. Scand J Public Health 2011 Jul;39(7 Suppl):30-33.
[doi: 10.1177/1403494811401482] [Medline: 21775347)

Kildemoes HW, Sgrensen HT, Hallas J. The Danish National Prescription Registry. Scand J Public Health 2011 Jul;39(7
Suppl):38-41. [doi: 10.1177/1403494810394717] [Medline: 21775349]

Andersen JS, OlivariusND, Krasnik A. The Danish National Health Service Register. Scand J Public Health 2011 Jul;39(7
Suppl):34-37. [doi: 10.1177/1403494810394718] [Medline: 21775348]

Pedersen CB. The Danish Civil Registration System. Scand J Public Health 2011 Jul;39(7 Suppl):22-25. [doi:
10.1177/1403494810387965] [Medline: 21775345]

Kristensen T, Rose Olsen K, Sortsg C, Ejersted C, Thomsen JL, Halling A. Resources allocation and health care needsin
diabetes care in Danish GP clinics. Health Policy 2013 Nov;113(1-2):206-215. [doi: 10.1016/j.healthpol.2013.09.006]
[Medline: 24182966]

Drummond M, Sculper M, Torrance G. Methods for the Economic Evaluation of Health Care Programmes. Oxford, UK:
Oxford University Press; 2005.

Sullivan SD, Mauskopf JA, Augustovski F, Jaime Caro J, Lee KM, Minchin M, et a. Budget impact analysis-principles
of good practice: report of the ISPOR 2012 Budget Impact Analysis Good Practice Il Task Force. Value Health
2014;17(1):5-14 [FREE Full text] [doi: 10.1016/j.jval.2013.08.2291] [Medline: 24438712]

Briggs AD, Wolstenholme J, Blakely T, Scarborough P. Choosing an epidemiological model structure for the economic
evaluation of non-communicable disease public health interventions. Popul Health Metr 2016;14:17 [FREE Full text] [doi:
10.1186/s12963-016-0085-1] [Medline: 27152092]

Briggs A, Claxton K, Sculpher M. Decision Modelling for Health Economic Evaluation. Oxford, UK: Oxford University
Press, 2006.

Juul S. Epidemiologi og evidens. Vol. 1. udg. 3. opl. Copenhagen: Munksgaard Danmark; 2004.

LeanM, LedieW, Barnes A, Brosnahan N, Thom G, McCombieL, et a. Durability of aprimary care-led weight-management
intervention for remission of type 2 diabetes: 2-year results of the DIRECT open-label, cluster-randomised trial. The Lancet
Diabetes & Endocrinology 2019 May;7(5):344-355. [doi: 10.1016/S2213-8587(19)30068-3]

Abbreviations

BCT: behavior change technique

DKK: Danish Krones

HbA,.: hemoglobin A4

LIVA: long-term Lifestyle change InterVention and eHealth Application
QOL: quality of life

RCT: randomized controlled trial

SF-12: 12-item Short Form Survey

SMART model: specific, measurable, attainable, relevant, timely

http://www.researchprotocols.org/2020/6/€19172/ JMIR Res Protoc 2020 | vol. 9 | iss. 6 [€19172 | p.31

(page number not for citation purposes)


http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=28416496
http://dx.doi.org/10.1136/bmjopen-2016-013763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28416496&dopt=Abstract
http://europepmc.org/abstract/MED/28436726
http://dx.doi.org/10.1177/2047487317693952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28436726&dopt=Abstract
https://liva-app.dk/
http://europepmc.org/abstract/MED/19395894
http://dx.doi.org/10.1097/NUR.0b013e3181a42373
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19395894&dopt=Abstract
http://dx.doi.org/10.1136/bmj.g1687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24609605&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2010.540664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21678185&dopt=Abstract
http://dx.doi.org/10.1080/11038128.2020.1712472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31944148&dopt=Abstract
http://dx.doi.org/10.1177/1403494811401482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21775347&dopt=Abstract
http://dx.doi.org/10.1177/1403494810394717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21775349&dopt=Abstract
http://dx.doi.org/10.1177/1403494810394718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21775348&dopt=Abstract
http://dx.doi.org/10.1177/1403494810387965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21775345&dopt=Abstract
http://dx.doi.org/10.1016/j.healthpol.2013.09.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24182966&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(13)04235-6
http://dx.doi.org/10.1016/j.jval.2013.08.2291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24438712&dopt=Abstract
https://pophealthmetrics.biomedcentral.com/articles/10.1186/s12963-016-0085-1
http://dx.doi.org/10.1186/s12963-016-0085-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27152092&dopt=Abstract
http://dx.doi.org/10.1016/S2213-8587(19)30068-3
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Brandt et &

Edited by G Eysenbach; submitted 06.04.20; peer-reviewed by J Alvarez Pitti, L Quinlan; comments to author 29.04.20; revised
version received 12.05.20; accepted 14.05.20; published 25.06.20.

Please cite as:

Brandt CJ, Christensen JR, Lauridsen JT, Nielsen JB, Sendergaard J, Sortsg C

Evaluation of the Clinical and Economic Effects of a Primary Care Anchored, Collaborative, Electronic Health Lifestyle Coaching
Programin Denmark: Protocol for a Two-Year Randomized Controlled Trial

JMIR Res Protoc 2020;9(6):€19172

URL: http://www.researchprotocols.org/2020/6/€19172/

doi:10.2196/19172

PMID: 32584260

©Carl J Brandt, Jeanette Reffstrup Christensen, Jargen T Lauridsen, Jesper Bo Nielsen, Jens Sgndergaard, Camilla Sortsa.
Originaly published in IMIR Research Protocols (http://www.researchprotocol s.org), 25.06.2020. Thisis an open-access article
distributed under the terms of the Creative Commons Attribution License (https:.//creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR
Research Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.researchprotocols.org, as well as this copyright and license information must be included.

http://www.researchprotocols.org/2020/6/€19172/ JMIR Res Protoc 2020 | vol. 9 | iss. 6 [€19172 | p.32
(page number not for citation purposes)

RenderX


http://www.researchprotocols.org/2020/6/e19172/
http://dx.doi.org/10.2196/19172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32584260&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Michalsen et &

Protocol

Physical Activity With Tailored mHealth Support for Individuals
With Intellectual Disabillities: Protocol for a Randomized Controlled
Trial

Henriette Michalsen*?, PsyD; Silje CamillaWangberg®, PsyD, PhD; Gunnar Hartvigsen®, MSc, PhD; L etizia Jaccheri®,
MSc, PhD; Miroslav Muzny!, MSc; André Henriksen®, MSc, MBA; Monica Isabel Olsen'?, MSc; Gyrd Thrane’,
PhD; Reidun Birgitta Jahnsen®®, PhD; Gunn Pettersen’, PhD; Cathrine Arntzen®’, PhD; Audny Anke“*°, MD, PhD

lDepartment of Rehabilitation, University Hospital of North Norway, Tromsg, Norway
2Department of Clinical Medicine, University of Tromsg — The Arctic University of Norway, Tromsg, Norway

3Department of Health and Care Sciences, University of Tromsg — The Arctic University of Norway, Narvik, Norway
4Department of Computer Science, University of Tromsg — The Artic University of Norway, Tromsg, Norway
5Department of Computer Science, The Norwegian University of Science and Technology, Trondheim, Norway
6Department of Community Medicine, University of Tromsg — The Arctic University of Norway, Tromsg, Norway
7Department of Health and Care Sciences, University of Tromsg — The Arctic University of Norway, Tromsg, Norway
8Department of Neurosciences for Children, Oslo University Hospital, Oslo, Norway

9Research Centre for Habilitation and Rehabilitation Models and Services, University of Oslo, Oslo, Norway

Corresponding Author:

Henriette Michalsen, PsyD
Department of Rehabilitation
University Hospital of North Norway
Hansine Hansens vei 67

Tromsg, 9038

Norway

Phone: 47 41500304

Email: henriette.michalsen@uit.no

Abstract

Background: Individualswith intellectual disabilities (IDs) have lower levels of physical activity (PA) and greater barriers for
participation in fitness activities compared with members of the general population. As increased PA has positive effects on
cardiovascular and psychosocia health, it isexceedingly important to identify effective interventionsfor usein everyday settings.
Mobile health (mHealth) methods such as motion sensor games (exergames) and smartphone remindersfor PA have been explored
and found to be promising in individuals with IDs.

Objective: The purpose of this study is to examine the effectiveness of an individually tailored PA program with motivational
mHealth support on daily levels of PA in youth and adults with I Ds.

Methods: Thetrial usesarandomized controlled design comprising 30 intervention participants and 30 control group participants,
aged 16 to 60 years, with sedentary lifestyles or low PA levels. While the controls will receive standard care, the intervention
aimsto increasethe level of PA, measured as steps per day, asthe primary outcome. Secondary outcome variables are body mass
index, blood pressure, physical performance, socia support for PA, self-efficacy in a PA setting, behavior problems, and goal
attainment. The intervention involves the delivery of tailored mHealth support, using smartphones or tablets to create structure
with focus on the communicative abilities of individual participants. Rewards and feedback are provided in order to motivate
individuals to increase participation in PA. Participants in the intervention group, their close relatives, and care staff will be
invited to participate in apreintervention goal-setting meeting, where goal attainment scaling will be used to select the participants
PA goalsfor the intervention period. All participants will be assessed at baseline, at 3 months, and at 6 months.

Results: Enrollment was planned to start in April 2020 but will be delayed due to the pandemic situation. The main contribution
of this paper is a detailed plan to run our study, which will produce new knowledge about tailored mHealth to support PA in
individuals with intellectual disabilities.
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Conclusions:  We expect the new intervention to perform better than standard care in terms of improved PA, improved
self-efficacy, and social support for activities. Technology offers new opportunities to promote healthy behaviors. The results of
the study will determine the effectiveness and sustainability of a tailored mHealth support intervention to increase PA in youth

and adults with IDs.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(6):€19213) doi:10.2196/19213

Clinical Trials.gov NCT04079439; https://clinicaltrials.gov/ct2/show/NCT04079439
PRR1-10.2196/19213

KEYWORDS

intellectual disability; physical activity; technology; mHealth; mobile phone; goal attainment; social support; self-efficacy

Introduction

The prevalence of intellectual disabilities (IDs) is estimated to
be 1% of the world’s population [1,2]. Compared with the
genera population, individualswith I Ds have worse health and
lower levels of activity [3-5], and they have greater barriersfor
participating in fitness activities [6] and accessing health care
services [7,9].

Physical Activity Guidelines

The World Health Organization (WHO) guidelinesfor physical
activity (PA) state that typical adults should spend a minimum
of 150 minutes per week engaged in moderate-intensity PA or
75 minutes engaged in vigorous-intensity PA [9]. One systematic
review found that only 9% of individuals with 1Ds met the
WHO s minimum PA guidelines[4]. Norwegian guidelinesare
in line with the international guidelines and recommend 150
minutes of moderate- to vigorous-intensity PA per week for
adults[10] and 60 minutes per day for children and youths[11].
As high PA is a determinant of health and increased activity
has positive effects on cardiovascular and psychosocia health,
identifying effective interventions for use in everyday settings
is exceedingly important.

Physical Activity I nterventions

Some well-designed studies have not been able to demonstrate
improved levels of PA in intervention groups of individuals
with IDs after the intervention period has ended. One
theory-based randomized controlled study of adults with all
types of 1Ds did not find any significant increases in levels of
PA (steps per day) using awalking program [12]. Furthermore,
the results of a cluster-randomized study of older adultsin the
Netherlands showed marginal effects and substantial missing
data, despite being well prepared with a published protocol and
using day-activity centers for the intervention [13]. Past
controlled studies on the effects of PA interventions on
individuals with 1Ds have primarily included adults with mild
to moderate 1Ds, and effect sizes have been small [5,14]. Some
studies have reported improved effects on physical fitness
indicators such as balance and muscle strength [15],
psychological well-being [16], perception of social competence
[17], and work routines [14] after increasing levels of PA. One
recent study included individuals with severe or profound IDs
in atechnology-aided program for promotion of PA and found
positive results in energy expenditure and independent
engagement in light to moderate PA [18], but with a small
number of participants. Findingsfrom previous studiesindicate

http://www.researchprotocols.org/2020/6/€19213/

that a more flexible approach [19], greater use of theory in
intervention design, stronger research design (as there are few
randomized controlled studies), and better transation of
interventions to community-based settings [20] are needed.
Future studies could also have an ecological approach, where
the interplay between individual, interpersonal, and
environmental factorsare considered [1,21]. Motivational issues
have been challenging, particularly for approaches that aim for
sustainable effects [17], and should be considered when
designing future PA interventions.

M obile Health I nterventions

Mobile health (mHealth) provides awide range of possibilities
for monitoring and motivating individuals in the
self-management of chronic illnesses [22-24]. Motion sensor
games (exergames) have been explored and have been found
to be promisinginindividualswith IDs[25]. For these solutions
to move out of the lab and into actual use, they need to first
meet users' needs [26]. The mobile platform is ubiquitous, and
the touch interface has proven to have alow level of cognitive
demand and could be used to improve adherence to PA [27].
At present, few mobile apps haveincorporated games strategies,
such as goal setting or rewards, to increase PA in individuals
with various disabilities[28]. To our knowledge, there has been
only 1 preliminary report (letter) of a randomized controlled
trial using smartphone support to increase motivation for PA
in youth and adults with IDs[29].

Methodsthat could facilitate the devel opment of individualized
mHealth support solutions include tailoring, individual goal
setting [30], and adjusting communication to meet the specific
needs of individuals with IDs [31]. Studies on moativation for
PA in the IDs population have shown that predictability with
routine and familiarity, communication of purpose, and
enjoyable and socia activities promote motivation and
participation [21,32]. Family and care staff involvement will
be central, and we expect the study’simplementation in anatural
setting to enhance the effect [ 33]. We al so expect the systematic
use of mHealth with rewards and gamification to be beneficial.
In Norway, many individuals with 1Ds have a smartphone or a
tablet that they can use for tailored PA interventions. However,
thisuse has not been tested previously. We expect amotivational
app for smartphones and tablets to promote adherenceto PA in
individuals with IDs. According to the World Report on
Disability, health promotion efforts targeting this population
can improve lifestyle behaviors[34]. Thereport statesthat these
individuals have the right to be included in all PA programs.
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Thereby, the present study aims to examine the effectiveness
of an individually tailored PA program with motivational
mHealth support on everyday levels of PA in youth and adults
with IDs, targeting individual, contextual, and interactional
factors of PA participation [21]. In addition to higher levels of
PA, we expect improvements in psychological health,
self-efficacy in activities [32], and social support for physical
activity participation [35].

Methods

Design

The current study has a randomized controlled clinical design
with assessments at baseline, 3 months, and 6 months.
Participants will receive either the tailored mHealth-supported
PA program or standard care with accessto the mHeal th support
system once the trial is completed. Family and care staff will
be involved in the program for support and follow-up.

Participants

A total of 60 participantswill be recruited into thetrial through
health care and other related organizations in the municipality
of Tromsg in northern Norway. Information about the study
will be delivered at meeting places, such as day and activity
centers. If the number of included participants is insufficient,
more municipalitiesin Northern Norway will be included, or a
multicenter approach will be considered.

Inclusion and Exclusion Criteria

Individuals will be included if they have a sedentary lifestyle
[1] or alow level of PA, determined with the question, “In how
much of your leisure time have you been physically active in
the last year?’ [8]. The question has 4 response categories and
has been used in population-based studies of the general
population [36] and in European health indicator studies of
individuals with 1Ds [8]. Individuals with a sedentary lifestyle
(eg, primarily engaged in reading, watching television, or other
mainly sedentary activities) and alow level of PA (eg, engaged
in walking or other light PA for less than 4 hours a week) will
be included in the study. Other inclusion criteria will be as
follows: (1) diagnosis of ID (mild, moderate, severe, or
profound), (2) aged between 16 and 60 years, (3) ability to
participatein theintervention, (4) ability to walk with or without
support, and (5) able to provide written informed consent or
written informed consent can be obtained from arepresentative.
Prior to enrollment, al participants will be screened for
readiness, and, if necessary, medical clearancewill be obtained.
The Physical Activity Readiness Questionnaire [37] will be
used for this purpose. Exclusion criteriawill be as follows: (1)
medical contraindications for participation in programs with
increased exercise as advised by the primary careor |D specialist
physician, (2) high level of physical activity, and (3) inability
to provide written informed consent and written informed
consent cannot be obtained from arepresentative.

Ethics

This study has been approved by the Regional Committee for
Medical and Health Research Ethics in northern Norway
(number 2016/1770). The protocol has been registered at
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ClinicalTrials.gov under the identifier NCT04079439. The
project adheres to the Consolidated Standards of Reporting
Trials guidelines. Written informed consent will be obtained
from each participant, their legal representative, or both prior
to inclusion in the study and baseline assessment. If the
participant has impaired capability to consent, consent will be
sought from the nearest relative or guardian aswell asfrom the
individual with IDs, or asrepresentative consent. Ethical issues
will be continuously considered. Any adverse events will be
recorded.

Randomization

Participants will be randomized with a computer program to
either the PA intervention with mHealth support group or the
standard care control group.

I ntervention Group

Thisrandomized controlled tria ispart of our project to develop
a taillored mHealth support system that promotes PA in
individuals with IDs [38]. In previous parts of the project, we
conducted a qualitative study on motivation for participationin
PA for individuals with IDs [21], held workshops and
collaborated with mHealth devel opers, and performed usability
tests. This processisillustrated in Figure 1.

Findings from the qualitative study, discussions in workshops,
and creative meetings among devel opers and researchers showed
that many individuals with IDs experience difficulties
participating in PA because of individual, interactional, and
contextual factors. Some of these factors include individual
difficultiesininitiating activities; preferencesfor fun and social
activities; and lack of social support, availability of activities,
resources and preparation, predictability, and collaboration in
activities. After examination of these findings, a prototype of
an app was created and presented in one of the workshops. The
feedback was promising, and development of the mHealth
support system continued. The main emphasis in the app is
individually chosen activities, tailored communication,
predictability, use of rewards, and involvement of support
persons. Activities will be chosen during a goa attainment
meeting (using goal attainment scaling) [39] with theindividual
with I D and asupport person (usually afamily member or health
care provider). Goa attainment is widely used as an outcome
measure within rehabilitation medicine [39] and has been used
in studies with individuals with 1Ds [40]. The research group
is familiar with the use of goalsetting processes in previous
studies with individuals with IDs. The final intervention will
consist of an advanced activity planner based on the platform
for the app Active Leisure (Smart Cognition AS). Actiplan
features and tracks daily physical activities. The app offers
different interface options (symbols only, easy-to-read text,
plain text, and read aloud). See Figure 2 for examples. The
activity planner will mostly be used by the individual with ID
and a support person (caregiver or health care provider). After
completing an activity, a simple reward is available (eg, a
smiling face or sharing a picture with other users of the app).
The use of tailored communication [41] is available through
personalization, including the use of theindividual’sfirst name
in the activity planner, individually chosen activities, adjusted
communication (eg, symbols, easy-to-read text, or plain text),
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preparation and planning, and feedback. Rewards and positive
feedback after activities have been performed are expected to
increase motivation, and thereby lead to higher levels of PA.

In addition, 3 individual exercise apps have been developed as
potential alternatives that can be added to Actiplan: (1) an
exergame or game-inspired app that promotes outdoor PA; (2)
an ergometer bike or outdoor bike placed inside the home, with
amounted screen showing avideo or other visually interesting

Michalsen et al

features; and (3) agame-inspired, avatar-based health platform
for monitoring PA and motivating users to increase their PA
levels[38].

To explore the participants expectations and experiences of
the intervention and the mHealth support, a qualitative pilot
study recruiting 10 of the first participants in the intervention
group will be performed.

Figure 1. Development process of the electronic health support component of the study.
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Figure 2. Interface options of the Actiplan app: symbols only, easy-to-read text, or plain text. The app also has read-aloud capabilities.

Symbols only

all ices = 20:58 allices T

£ Calendar Outdoor activities

Easy-to-read text

20:58

£ calendar Outdoor activities

Full text

atlices & 20:58

£ Calendar Outdoor activities

¢ £ = o e
@ Tistedalen Skianlegg, Halden

FTU Halden

g 8 March
12:00-14:00

]

f ¥ s

http://www.researchprotocols.org/2020/6/€19213/

8 L
@ Tistedalen Skianlegg, Halden

FTU Halden

8. March
— 12:00-14:00

We will take a walk.

We will light a bonfire.

Bring with you food and
something to drink.

e dd

@ Tistedalen Skianlegg, Halden

FTU Halden

m 8. March
12:00-14:00

We will walk in the forest, along old trails.
Afterwards, we'll light the bonfire and eat
together.

Bring with you something to eat and drink
and something to sit on,

It could be cold weather so wear

warm clothes.

Looking forward to see you all!

JMIR Res Protoc 2020 | vol. 9 | iss. 6 19213 | p.36

(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Control Group

Participants in the control group will be administered the
assessments at baseline, 3 months, and 6 months, and otherwise
continuewith their standard everyday activities during the study
period. They will be invited to use the mHealth support system
at the end of the 6-month intervention period.

Data Collection

Data will be collected at baseline, 3 months, and 6 months, as
seenin Figure 3. Baseline datawill include baseline PA activity
level and will be collected before randomization. Follow-up

Michalsen et al

datawill be collected regardless of the participant’s compliance
with the study protocol. Participants and assessors will not be
blinded. Background data on the participants will be collected
at baseline and will include age, gender, educationa level,
marital status, living condition, employment status, educational
status, job-related or day center activities, leisuretime activities,
smoking habits, level of ID (ie, mild, moderate, severe, or
profound), genetic diagnosis, gross motor function classification
[42,43], communication level [44], medical history/readiness
for the PA intervention, and use of medication. In addition, we
will ask questions about barriers for participation in physical
activities.

Figure 3. Consolidated Standards of Reporting Trials flow diagram of the study. mHealth: mobile health.
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Outcome M easures

Primary Outcome

The primary outcome of this study will be objectively measured
PA, as assessed by steps per day measured with a wrist-worn
commercial accelerometer (Fitbit Versa; Fithit Inc). The device
will assess level of PA and sedentary time[45]. The watch will
be covered (neutral screen) during baseline and follow-up
assessmentsin both the intervention and control groups. Screen
neutrality is achieved by running a custom app on the watch
that disables all buttons and prevents screen feedback (except
showing current time). This app cannot be disabled by the

Table 1. Summary of outcome measures.
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participant. Level of PA will be measured for 7 days at each
assessment, with a minimum of 3 consecutive days of
measurement because previous research has shown that 3 days
of PA can predict the weekly level of PA [14,46]. Many of the
commercia fitness trackers have been validated for use in
research [47], including devices from Fitbit Inc [48,49].

Secondary Outcomes

Secondary outcome measureswill include minutes of moderate
PA per day, PA questionnaire, body massindex, blood pressure,
physical performance, social support for physica activity,
self-efficacy in a PA setting, behavior problems, and goal
attainment. See Table 1 for asummary of al outcome measures.

Measurement

Type of outcome

Measure

Steps per day
Minutes of moderate activity

Body mass index

Blood pressure
Physica performance
Behavior problems

Socia support for PA and self-efficacy in PA setting

Goal attainment

Satisfaction with life

Primary outcome
Secondary outcome

Secondary outcome

Secondary outcome
Secondary outcome
Secondary outcome

Secondary outcome

Method, secondary outcome

Control for adverse effects

Fitness tracker

Fitness tracker

kg/m?

Blood pressure monitor

Short Physical Performance Battery [50]
Aberrant Behavior Checklist—Community [51]

The Self-Efficacy/Social Support for Activity for
Persons With Intellectual Disability scale [35]

Goal attainment scaling [39]
Satisfaction with life scale [52]

Physical Activity
The secondary PA outcome is the number of minutes of

moderate PA per day, measured with the commercial
accelerometer.

In addition, the International Physical  Activity
Questionnaire-Short Form, adapted to measure PA using proxy
respondents, will be used [53]. The International Physical
Activity Questionnaire-Short Form is a 7-item questionnaire
that assesses PA in the past 7 days a 4 intensity levels: (1)
vigorous-intensity  activity, such as aerobics, (2)
moderate-intensity activity, such asleisure cycling, (3) walking,
and (4) sitting.

Body Mass I ndex and Blood Pressure

Body mass index will be calculated in kg/m? [54]. Blood
pressure will be measured using a blood pressure monitor
(Welch Allyn Inc). Height will be measured in meters with a
stadiometer (Seca GmbH), with the participant wearing no
shoes. Weight will be measured in kilograms with an analog
floor scale (Seca GmbH), with participants wearing no shoes
or outdoor jackets/gear. Waist circumference will be measured
1 cm above the navel.

Physical Performance

The Short Physical Performance Battery (SPPB) will be used
to assess physical performance. The SPPB is a screening test
designed to evaluate physical performance and predict disability
in older adult populations [50]. The SPPB is mainly a measure
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of lower-extremity function and consists of 3 subtests: static
balance, gait speed, and lower limb strength. To measure static
balance, the participant is asked to stand with feet in the
side-by-side, semitandem, and tandem positions, for 10 seconds
each, to his or her best ability. Gait speed is measured with a
4-m (13-ft) walk at the individua“s habitual pace. Lower limb
strength is measured by having the participant rise from achair
with armsfolded acrosshisor her chest, to hisor her best ahility.
Subtest scores range from 0 (inability perform the test) to 4
(highest level of performance). The SPPB has been validated
[55], and reference values have been published [56]. The
Norwegian version of the SPPB appears to have acceptable
reliability as well as good internal consistency in an older
population with and without dementia[57]. The SPPB hasbeen
used in people with mild and moderate I Ds [58,59].

Behavior Problems

The Aberrant Behavior Checklist—Community (ABC-C) isa
guestionnaire designed to assess chalenging behavior in
children, youth, and adultswith IDs[51]. The checklist consists
of 58 items divided into 5 subscales: irritability, lethargy,
stereotypy, hyperactivity, and inappropriate speech. It isaproxy
measure requiring knowledge of the person with ID. Each item
isscored on ascale of 0 to 3 (3 indicating the highest severity).
The ABC-Cisawidely used behavioral rating scale used among
people with IDs. A Norwegian study [60] examined the
construct validity of the Norwegian ABC in a clinical sample
of children and youths in Norway and found satisfactory
psychometric propertiesfor the ABC, with the exception of the
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inappropriate speech factor. The Cronbach coefficients were
adequate to excellent, with coefficientsranging from .76 to .95.
The ABC subscales were moderately to highly correlated with
one another (r=0.41-0.78, P<.001).

Social Support for Physical Activity and Self-Efficacy in a
PA Setting

The Self-Efficacy/Socia Support for Activity for Personswith
Intellectual Disability scale [35] is a questionnaire consisting
of 4 subscales. One subscale measures self-efficacy for
overcoming barrierstoleisure PA. Thelast 3 subscales measure
socia support for leisure activity from family members, care
staff, and friends for individuals with IDs. The scale has been
validated for self-reporting from individuals with mild to
moderate IDs and for use by proxy respondents [35]. The
guestionnaire will be translated into the Norwegian language
using standard guidelines [61].

Goal Attainment

Goal attainment scaling [39,62] will be used to identify
self-management goals that participants would like to achieve.
The questionnaire will be filled out by the researcher, with
participants and proxy respondents present. Goal attainment
scaling involves several steps. Goals are selected by each
individual, and observable behavior that reflects a degree of
goal attainment is defined [63]. The participant’s pretreatment
or baselinelevelsare defined in terms of the goal. Five different
goal attainment levels are used, ranging from “no change” to
“much better than expected outcome” (numbered —2 to +2).
Follow-up timesfor participant evaluation are set after 3 months
and 6 months. Goal attainment is evaluated after the defined
time interval. At the end, the overall attainment score for all
goals are calculated. In this study we will define up to 3 goals
for PA [64]. The scade has been validated for use in
rehabilitations populations [39] and has been used in studies
with individuals with IDs[40,65].

Satisfaction With Life

This study will use the satisfaction with life scale developed by
Bergstrém and Hochwal der [52], which was designed to assess
satisfaction with the home environment and leisure time in
individuals with mild to moderate | Ds. The scale has 4 factors:
(2) satisfaction with housing environment, (2) satisfaction with
life, (3) satisfaction with meals, and (4) satisfaction with
recreational activities. Items are read aloud by aresearcher and
answered by participants with 3 response options: good (happy
face=2), in between (neutral face=1), or bad (sad face=0). In
the current study, the scaleisused to control for adverse effects.

Data I ntegrity

Patient- or proxy-reported and assessor-reported dataare partly
captured electronically using Research Electronic Data Capture
(REDCap) (Vanderbilt University). REDCap is a web-based
system that is compliant with relevant regulations and security
requirements. The system has an integrated function for
randomization. Questionnaires can be sent electronically to
participants or the proxy respondent. Data not captured
electronically, such as background information and physical
performance test results, are registered at the baseline meeting.
The study coordinator will evaluate the data of all participants
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for completeness. In cases of missing data, respondentswill be
contacted.

Statistical Analyses

Sample Size

The study will be powered based on the primary outcome of
accelerometer-measured steps per day (mean of 4 days) [4,66].
With a 2-group design and effect size of 0.8, power of 80%,
and of .05, the expected minimum total sample size is 50
participants (25 participants in each group). The effect sizein
the current study is estimated based on previous studies, which
have reported Cohen d values ranging from 0.29 to 0.91
[14,37,67]. An effect size of 0.8 isconsidered to beaclinically
relevant difference between the 2 groups, corresponding to an
increase in steps per day of approximately 2000 in the
intervention group, which is also expected to be achievable[14].
To avoid underpowering the study and to prepare for expected
dropout, we will recruit 30 participants per group, for a total
sample size of 60 (Figure 3). The group size estimated is
supported by other randomized controlled study protocols
[27,37] and published results [68] of studies to enhance levels
of physical activity in individuals with ID.

Data Analyses

The randomized controlled trial includes repeated measuresin
2 groups, and linear mixed models will be used in the efficacy
analyses of the intervention. In addition to a group variable
(treatment or control), follow-up time (3 months and 6 months)
and mean steps (with baseline comparison) will be added as
covariates. An intention-to-treat approach will be used with a
significance level of P<.05 and a secondary per-protocol
analysis. All analyseswill be performed using SPSS 26 software
(IBM Corp).

Results

The project isapproved by the Regional Committeefor Medical
and Health Research Ethicsin northern Norway and isregistered
at Clinical Trials.gov. Enrollment was planned to start in April
2020 but will be delayed due to the pandemic
Situation. Participant recruitment for the randomized controlled
study will beinitiated as soon as practical difficultiesdueto the
pandemic situation are solved. Participants will be recruited,
randomized, and administered the intervention individually.
The main contribution of this paper isadetailed plan to run our
study, which will produce new knowledge about mHealth to
support PA in individuals with IDs.

Discussion

The present trial will investigate how modern technology and
mHealth can be used in the promotion of PA inindividualswith
IDs. A tailored PA program is expected to increase levels of
PA, and individuals with IDs and low PA have the greatest
chances of improving [13]. Throughout our project, we have
used an ecological approach, and we are currently developing
a theory-based mHealth motivational support system for the
promotion of PA, which we believe will increase the probability
of improved levels of PA. Focusing on the communication

JIMIR Res Protoc 2020 | vol. 9 | iss. 6 [€19213 | p.39
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

abilities of each participant and individual goal setting may be
particularly important [64]. As previous research has shown
difficultiesin recruitment and data collection, including missing
follow-up data [13], we will be prepared to meet these
challenges.

By including individuals with all types of IDs and low levels
of PA, we can add to the knowledge on whether mHealth
support can be successfully adjusted to individualswith different
levels of functioning and whether it can increase levels of PA

Michalsen et al

[5]. There is evidence demonstrating that an mHealth
intervention for PA can improve self-efficacy in activities, social
support [32], health conditions such as blood pressure[13], and
the results of physical performance tests [69]. This study has
potentially important implications for both individualswith IDs
and their support networks. If successful, the project will provide
asimpleand accessible solution for promoting PA inindividuals
with I Ds. For widespread clinical implementation, it isnecessary
to engage stakeholders who support individuals with 1Ds

throughout their lives.
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Abstract

Background: Community-based recovery-oriented mental health services for people with severe mental disorders have not
been fully implemented in Bulgaria, Croatia, Macedonia, Montenegro, and Romania. The RECOVER-E project facilitates the
implementation of specialized mental health care delivered by setting up services, implementing the services, and evaluating
multidisciplinary community mental health teams. The outcomes of the RECOV ER-E project are assessed in atrial-based outcome
evaluation in each of the participating countries with a health-economic evaluation linked to these trials.

Objective: The aim of this protocol paper isto describe the methodology that will be used for the health-economic evaluation
alongside the trials.

Methods: Implementation sites have been selected in each of the five countries where hospital-based mental health services
are available (care as usual [CAU]) for patients with severe mental disorders (severe depression, bipolar disorder, schizophrenia,
and other psychotic disorders). The newly implemented health care system will involve community-based recovery-oriented
mental health care (CMHC). At each site, 180 consenting patients will be randomized to either CAU or CMHC. Patient-level
outcomes are personal and social functioning and quality-adjusted life years (QALY s). Data on participants’ health care use will
be collected and corresponding health care costs will be computed. This enables evaluation of health care costs of CMHC as
compared with CAU, and these costs can be related to patient-level outcomes (functioning and QALY gains) in health-economic
eva uation.
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Results: Data collection was started in December 2018 (Croatia), February 2019 (Montenegro), April 2019 (Romania), June
2019 (North Macedonia), and October 2019 (Bulgaria). The findings of the outcome evaluations will be reported for each of the
five countries separately, and the five trials will be pooled for multilevel analysis on a combined dataset.

Conclusions: The results of the health-economic evaluation of the RECOV ER-E project will contribute to the growing evidence
base on the health and economic benefits of recovery-oriented and community-based service models for health systems in
transition.

Trial Registration: (1) ClinicalTrials.gov NCT03922425 (Bulgaria); https://clinicaltrials.gov/ct2/show/NCT03922425 (2)

Clinical Trials.gov NCT03862209 (Croatia); https://clinicaltrials.gov/ct2/show/NCT03862209 (3) Clinical Trials.gov NCT03892473
(Macedonia); https://clinicaltrials.gov/ct2/show/NCT03892473 (4) ClinicalTrials.gov NCT03837340 (Montenegro);

https://clinicaltrial s.gov/ct2/show/NCT03837340 (5)
https://clinicaltrial s.gov/ct2/show/NCT 03884933

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(6):€17454) doi:10.2196/17454

KEYWORDS

ClinicalTrials.gov NCT03884933 (Romania);
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community-based mental health care; cost-effectiveness analysis; cost-utility analysis, economic evaluation; mental health

Introduction

Many European countries have undergone the process of
deingtitutionalization of their mental health care services. Often,
this entailed a shift away from hospital-based care toward
assertive community treatment (ACT) or ACT-like servicesfor
patients, such asflexible assertive community treatment (FACT).
Under FACT models, patientslivein the community and receive
carefrom community mental health careteams (CMHTS) [1,2].
Typicaly, these teams consist of psychiatrists, psychologists,
social workers, psychiatric nurses, and peers (peoplewith lived
experiences of severe mental disorders). The CMHTsfocuson
evidence-based (ie, guideline concordant) and patient-centered
care in those domains where the patient needs recovery the
most. This could be treatment directed at symptomatic
remission, but could a so, and just asimportantly, entail support
for the patient's personal and social role functioning (eg,
independent living, getting along with others, and participating
in the community). In brief, the care offered by CMHTs can be
described as community-based recovery-oriented models of
care.

Community-based recovery-oriented mental health servicesfor
people with severe mental disorders are in the early stages of
development in Bulgaria, Croatia, Macedonia, Montenegro, and
Romania. The RECOVER-E project facilitates the
implementation of specialized mental health care delivered by
setting up services, implementing the services, and evaluating
multidisciplinary CMHTSs [3]. This implementation processis
flanked by research from start to end. The outcomes of the
RECOVER-E project are assessed in a tria-based outcome
evaluation in each of the participating countries or sites (note
that CMHTs will be used at the specified sites and not at the
country level). An aspect of this outcome evaluation is the
implementation of five health-economic evaluations designed
alongside hybrid effectiveness-implementation trials. Finally,
this outcome evaluation will result in a series of policy briefs
to inform all stakeholders of the policy dialogues directed at
national scale up of the newly implemented mental health care
model and its sustainability.

https://www.researchprotocol s.org/2020/6/€17454

The aim of this protocol paper is to describe the overall
methodology of the five health-economic evaluations that will
assess the incremental cost-effectiveness of CMHTSs focusing
on recovery-oriented care compared with care as usua (CAU).
The economic evaluation will be conducted as both a
cost-effectiveness analysis (CEA), where treatment response
(defined as improvement in global functioning) is the primary
outcome, and acost-utility analysis (CUA) with quality-adjusted
life years (QALY's) gained as the main outcome.

Methods

Design

The study isconducted at five sitesin the cities of five countries
in Central and Eastern Europe (Sofia, Bulgaria; Zagreb, Croatia;
Skopje, Macedonia; Kotor, Montenegro; and Siret, Suceava
County, Romania). In each country, the study is designed as a
heal th-economic eval uation alongside a pragmatic randomized
trial in two parallel groups, comparing newly implemented
community-based recovery-oriented mental health care (CMHC)
with CAU. Measurementswill be performed at baseline (t,) and
at 12 and 18 months after baseline (t; and t,, respectively). A
Consolidated Standards of Reporting Trials (CONSORT) flow
diagram of the study is shown in Multimedia Appendix 1.

Selected Study Sites

In each of thefive countries, oneimplementation siteis selected,
using the following criteriaz demonstrated a need from
stakehol dersto scale up community carefor people with mental
ill health through policy documents, political decisions, or
statements made via EU platforms such as the Joint Action for
Mental Health and Wellbeing (2012-2015); firm local leadership
and support for implementation from local decision-makers;
and aselection of sitesthat reflect the diversity of health systems
in Europe, the different stages of transition within the
deingtitutionalization process for mental health care, and the
different human and technical resources available to start
implementation of a community-based mental health project.
The selected sitesare Mental Health Centre Prof. N. Shipkoveski
Ltd. (Sofia, Bulgarid), University Hospital Centre Zagreb
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(Zagreb, Croatia), University Clinic of Psychiatry (Skopje,
Macedonia), Psychiatric Hospital Dobrota (Kotor, Montenegro),
and Siret Psychiatric Hospital (Suceava, Romania).

The trials will not start at the same time across al
implementation sites in order to avoid allocating resources to
all fivetrials simultaneoudly. I nstead, a pragmatic approach will
be adopted by starting three of thetrials at three implementation
sites in year 1 of the project (Croatia, Montenegro, and
Romania), based on the preparedness to start the trial and the
readiness of local authorities and health care professionals to
start the implementation. The remaining two sites in Bulgaria
and Macedoniawill start thetrial in year 2.

Eligible Participants

The study participants are consenting adults (aged 18-65 years)
with severe mental illness defined as follows: (1) Patients
making their first entry into the mental health care system (ie,
first admissions without a prior treatment history) with a
diagnosis of bipolar disorder, severe major depression,
schizophrenia, schizophreniform, and schizoaffective disorder
according to the International Statistical Classification of
Diseases and Related Health Problems-10 (not in symptomatic
remission and in need for continued care) and having severe
limitationsin personal and social role functioning according to
the International Classification of Functioning, Disability and
Health (not in functional remission and in need of coordinated
care provided by community mental heath teams); (2)
Readmitted patients who have a treatment history but make a
re-entry into the mental health care system (ie, readmissions,
patientswho make afresh start with treatment for anew episode
or recurrence of their disorder) on meeting the diagnostic criteria
for the above-mentioned diagnoses.

Patientswill be excluded from participation on presenting with
somatic comorbidities (ie, dementia or other severe organic
causes of brain damage that can decrease their capacity to
consent and participate in the study) that require prolonged
medical care in a hospital, undergoing incarceration, or
presenting with a terminaly ill condition, which makes it
impossible to either randomize them to community-based care
or precludeslong-term follow-up assessments in the context of
the study. Patientswill preferably be excluded from participation
when they have a prior treatment history longer than the past
12 months (ie, from the time of possible inclusion or visit to
the participating centers), because a longstanding treatment
history may confound or bias the evaluation of patient-level
health outcomes.

Recruitment

Patients will be recruited from the population being treated by
specialized inpatient and outpatient mental health services
participating in the study. Eligible patients expressing interest
to participate will receive an introductory letter, a patient
information leaflet explaining the study’s aims and procedures,
and an informed consent form. Patients willing to participate
in the study will be asked to sign and return the informed
consent form. Patients who decline participation in the study
will receive CAU. Each included patient receives a unique
identification number for data collection and monitoring of

https://www.researchprotocol s.org/2020/6/€17454
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patient flow into and through the trial. At each site, aminimum
of 180 patients and a maximum of 200 patients need to be
recruited.

In line with ethical requirements, any study participant can
decide to withdraw from the study at any time. In addition,
responsible clinicians can decide for individual patients to
deviate (temporarily or permanently) from the intervention
program. Their professional autonomy and responsibility remain.
Nonetheless, dataanalysiswill be conducted in agreement with
the intention-to-treat (ITT) principle, where al randomized
participants are analyzed in the condition to which they were
randomized.

I ntervention Condition

The CMHTs provide mental health carewithin alocally adapted
version of FACT (thereby till allowing for flexibility due to
differences in team compositions and other site-specific
practices), an evidence-based service delivery model for
providing servicesto peoplewith severe mental illness, to attain
their recovery goals, as well as timely and appropriate
psychiatric carein the event of acrisis. FACT providesflexible
and intensive home-based treatment to people with severe
mental illness and is an adapted form of ACT, the latter
approach has been widely implemented in North America,
Australia, and Europe [4]. ACT is particularly effective (both
clinically and cost-wise) when targeted to high users of inpatient
care and has been found to be acceptable in patients [4].

Comparator or Control Condition

Patients randomized to the control condition will be provided
CAU by their respective health care organizations and
accompanied providers . The constituent of usual care across
the implementation sites differs, but it is mostly offered as
hospital-based outpatient care (delivered within the psychiatric
hospital) and inpatient psychiatric care. None of the current
implementation sites have well-functioning CMHT sthat provide
home treatment or crisis care in the community.

Randomization and M asking

Eligible and consenting patients will be randomly allocated to
either the intervention (receiving care provided by CMHTS) or
usual care condition consisting of inpatient or outpatient mental
health care (described above). An independent statistician,
otherwise not involved in the tria, will carry out the
randomization at each of the sites, with patients as the unit of
randomization. Simple randomization with 1:1 allocation will
be applied using a randomization website [5] for true random
number generation. In this type of study (a hybrid
implementation-effectivenesstrial), it isnot possibleto conceal
the randomi zation status from either clinicians or patients, and
masking will therefore not be attempted.

M easures

The primary outcome is disability in personal and socia
functioning (henceforth referred to asfunctioning). Functioning
is measured using the World Health Organization Disability
Assessment Schedule 2.0 (WHODAS 2.0), which is directly
linked to the International Classification of Functioning,
Disability and Health [6,7]. According to the World Health
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Organization (WHO), the concept of disability refersto adegree
of functional impairment at the bodily, social, and environmental
levels, affecting everyday activities and social participation.
WHODAS produces standardized disability levels, which are
applicable acrossall diseases, including mental, behavioral, and
neurological disorders, in both clinical and general population
settings and across cultures. It captures a person’s functioning
in the following six life domains: (1) cognition, understanding
and communicating; (2) mobility, moving and getting around;
(3) self-care, attending to one's hygiene, dressing, eating, and
staying alone; (4) getting along, interacting with other people;
(5) life activities, domestic responsibilities, leisure, work, and
school; and (6) participation, joining in community activities
and participating in society. The full version of the WHODAS
has 36 items. Each item is scored on a 5-point Likert disability
scale (0, none; 1, mild; 2, moderate; 3, severe; and 4, extreme).
The scores can be summed into an overall functional disability
score or presented as six domain-specific sum scores.
Alternatively, a more complex scoring algorithm (based on
item-response theory) is used (available for SPSS[IBM Corp,
Armonk, New York, USA]), which provides an overall score
for global functioning on a scale between 0 and 100. In this
study, the 36-item self-reported version will be used as a
self-administered questionnaire, but trained and supervised
interviewerswill be available to assist the patientsfilling in the
WHODAS if required. The WHODAS has good psychometric
properties and has been designed to monitor the impacts of
health and health-related interventions, with a Cronbach o of
.86 (range .82-.98) [7].

The secondary patient-level outcome is health-related quality
of life, which will be measured using the three-level EuroQoL
fivedimensions (EQ-5D-3L) [8], whichismore commonly used
in Eastern Europe. Moreover, atrandated version of the newer
five-level scale is not available for all countries at the start of
the study. The EQ-5D-3L containsthefollowing five dimensions
of health-related quality of life: mobility, self-care, daily
activities, pain or discomfort, and depression or anxiety. Each
dimension can be rated at three levels (from no problems to
major problems). The five dimensions can be summed into a
descriptive health state with “11111” indicating no problems
in any of the five health dimensions and “33333” indicating
major problemsin all dimensions. In this way, the EQ-5D-3L

can describe 243 (3°) health states. For each of the health states,
utility values can be calculated using health state preferences
elicited from the Slovenian population [9], as no health state
preferences are currently available for any of the five countries
included in this study, and out of the available countries,
Sloveniais chosen owing to its geographical proximity, aswell
assimilar historical and socia environment. For the purpose of
sensitivity analyses, utility valueswill aso be elicited using the
EuroQoL visua analog scale (VAS). The utility values give
weight to the amount of time that a person spendsin a certain
health state, which isused to compute QALY s. Inthe CUA, the
QALY swill be the outcome of interest.

Data on resource use (healthcare uptake, including informal
care, travel distancesto health services, and productivity |osses
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stemming from functional impairment) will be collected using
an adapted version of the Trimbos/iMTA Questionnaire on
Costs associated with Psychiatric illness (TiC-P) [10]. We will
consider thefollowing threetypes of costs: (1) health care costs,
(2) out-of-pocket costs (from patients and their family members
for travel and informal care); and (3) costs stemming from
productivity losses due to absenteeism and lesser efficiency
while at work (presenteeism). Costs will be estimated using a
bottom-up (or microcosting) approach, where units of health
service are multiplied by their appropriate unit cost price and
summed to provide an overall total cost estimate [11]. Costs
will be measured in the local currency, but for the economic
evaluation, they will be converted to international euro (Int.€)
using purchasing power parity that takesinto account exchange
rates and the respective buying power in the countries. The
reference year for the costs will be 2018.

Data Handling

Data will be handled in accordance with the General Data
Protection Regulation [12]. A central Study Protocol and Data
Management Plan coordinates all of the fiveindependent trials.
In addition, each trial will have a data entry template, alocaly
adapted version of the study protocol, and a locally adapted
version of the central project data saf ety and management plan.

Sample Size Calculation

Each of the trials is well powered with 90 participants per
randomization group (n=180 in total) to detect a clinically
relevant effect (mean standardized difference, d) of >0.33 as
statistically significant (at a<.05, two-tailed) with apower (1-3)
of =0.80 when the primary outcome (WHODAS personal and
socia functioning) is evaluated in a baseline-adjusted analysis
of variance or similarly specified regression model.

More specifically, the power calculation is carried out with the
sample size procedure of Stata (Stata Corp, College Station,
Texas, USA) (sampsi [13]) assuming that the effect evaluation
of functioning would be carried out in a baseline-adjusted
analysis of covariance (ANCOVA) with one baseline
measurement and two follow-ups. We had to make assumptions
about the strength of the correlation of functioning between t,
and t; and between t; and t, (denoted as ro; and ry,,
respectively). The WHODAS 2.0 has a high 1-week test-retest
reliability of rq,=0.98 [14], but the correlation between t; and
t; will be lower when the measurements are further apart
(12-month time interval between t, and t;). Hence, we assumed
that ro, would be in the more modest range of 0.30 to 0.50.
Regarding the strength of the correlation of personal and social
functioning between t; and t,, we made a similar assumption,
but expect that this correlation will be weaker still (ie, in the
range of 0.20to 0.40). The size of these correlationsisimportant
because they affect the required sample size. For this reason,
the sample size calculations were repeated for the likely range
of ro; andr ,. Table 1 showstherequired sample size (per arm)
for varying ro; andr, , values.
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Table 1. Required sample size per condition for varyingrg 1 and ry o values.

a b

1,2 o1

0.3 0.4 05
0.2 74 64 51
0.3 81 71 58
04 88 78 65

8Correlation of functioning between 12 months after baseline (t;) and 18 months after baseline (t,).
PCorrelation of functioning between baseline (tg) and 12 months after baseline (ty).

Table 1 shows that in al possible scenarios, the study would
be well powered with 88 participants (say 90 participants per
condition or 180intotal). In fact, thereisachance that asmaller
participant number would suffice, but it is better to be safe. As
indicated, the power is based on the idea that the analyses will
be conducted with ANCOVA repeated measures or an
equivalently specified linear mixed regression model. It was
therefore tested if a total sample size of 180 is sufficient for
detecting the effect of d=0.33 as statistically significant at a<.05
(two-tailed) with a power of 0.80, when mixed modelling is
used. Hence, to determine the sample size required to achieve
80% power, 1000 mixed model simulations were performed,
in which baseline measurement and a random effect for
individuals were considered. In generating the simulation data,
correlations of 0.3 and 0.1 (Pearson r) were assumed between
tp and t; and between t; and t,, respectively. Furthermore, a
treatment effect of 0.33 was assumed. In doing so, a sample
size of 180 was found to be sufficient.

We will not compensate for dropout by increasing the number
of participants at baseline, unless the local research teams
identify additional opportunities to recruit more patients than
theminimum of 180. Aspart of the I TT analysis, all participants
will be analyzed as randomized, and this will be achieved by
either using mixed modelling or imputing missing observations.
Imputation is not only required to persevere randomization
integrity, but will in addition restore power losses due to
dropout. In summary, local teams will have to recruit 180
participants, but can recruit more (up to a maximum of 200) to
compensate for dropout when logistically feasible.

It should be noted that the power anaysis is directed at the
evaluation of the central clinical end-term functioning (ie, the
aternative hypothesis predicts that functioning will be at |east
0.33 standard units better in the CMHC condition compared
with the CAU condition). It is not customary to power a study
for testing a health-economic hypothesis, because the large
standard errors associated with costs would require extremely
large sample sizes. Instead, in health-economic evauation, a
probabilistic medical decision-making approach is used for
making inferences about the relative cost-effectiveness of
CMHC compared with CAU.

Finaly, it is worth mentioning that both the clinical and
health-economic evaluations will be based on the pool ed dataset
of al 900 participants when the data of al five trias are
combined.

https://www.researchprotocol s.org/2020/6/€17454

Analysis

The health-economic evaluation will be conducted as a CEA
with health care costs (in euro for the reference year 2018)
related to WHODA Streatment response (WHODA Sfunctioning
dichotomized) and a CUA of incremental costs per QALY
gained. These analyses will be conducted from the health care
system perspective and hence will have a focus on health care
costs and health-related outcomes. Sensitivity analyses will be
carried out and will be directed at the main cost drivers and
uncertainty in the outcomes. Sensitivity analyses are conducted
to assess the robustness of the main analyses of the CEA and
CUA or to enrich the analyses by repeating them in a different
way. In one of the planned sensitivity analyses, the CEA and
CUA are expanding the health care system’s perspective to a
wider societal perspective (with changes in productivity
included). Finally, the statistical analyses will be based on the
pooled dataset of all five trials. Owing to the lack of
country-specific guidelines for each of the participating sites,
the guiddines of the UK National Ingtitution for Care Excellence
will be used [15,16].

Costing

Total costs will be estimated using a bottom-up (or
microcosting) approach, where units of health service are
multiplied by their appropriate unit cost price and summed to
provide an overall total cost estimate [11]. Unit costs will be
determined for Croatia and will be extrapolated to the other
parti cipating countries based on the purchasing power parity of
the respective countries. Cost prices will be estimated using
microcosting based on hospital records, financial departments,
and national tariffs. Microcosting takes into consideration (if
applicable) the initia investment for equipment, other
investments, maintenance, number of years of use and
discounting, material costs, personnel costs (per hour), and an
increase for the overhead of the respective unit price. Costs of
medication (and dispensing costs) will be cal culated using daily
defined dosage (based on clinical practice guidelines) and data
from thefinancial departments of the five participating hospitals,
indicating the mean medication usage per adult a day.
Productivity losses will only be included in the analyses in
which asocietal perspectiveisadopted. Productivity losseswill
be evaluated using both the friction cost approach (ie, calculation
of productivity losses solely for aprespecified “friction period”
inwhich an employee would have been replaced) and the human
capital approach (ie, calculation of the productivity losses for
the full period of absenteeism) [17,18]. Furthermore, costs of
informal care will be based on the shadow prices for unpaid
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work in the respective countries. Costs of transport will be
calculated as the mean distance per destination to the health
care provider multiplied by tariffs of public transport. Total
costswill be aggregated over time by calculating the area under
the curve (AUC). All costs will be expressed in euro for 2018.
If necessary, existing cost priceswill be updated to 2018 values
using the consumer price index.

All costs will be converted to Int.€ using purchasing power
parity, which makes it possible to compare costs between
countrieswith different standards of living (to derive auniform
currency by equalizing the purchasing power of different
currenciesthrough the elimination of differencesin pricelevels
between countries [19]). Following the National Institute for
Care Excellence (NICE) guidelines for health-economic
evaluation, both costs and effects will be discounted by 3.5%
per annum, because the time horizon of thetrials extends beyond
1 year. However, discounting rates will be subject to sensitivity
analysis because discounting can have a substantial impact on
the outcomes of a health-economic evaluation.

Cost-Effectiveness Analysis

The CEA, with costsand WHODA S functioning as the primary
outcomes, will be conducted in several steps.

First, WHODAS global functional disability will be computed
using the scoring algorithm based on the item response theory
as recommended by WHO [6]. This algorithm provides a per
patient functional disability score between 0 and 100, with
higher scores indicating greater disability.

Second, the sample characteristics at t, will be described to see
if despite randomization, some baseline imbalances across
conditions have occurred in prognostically relevant variables
(ie, variables that are strongly correlated with the outcome). If
thisisthe case, such variableswill be used as covariatesto make
adjustmentsfor the baselineimbal ances. In the unlikely scenario
where many potential confounders are found, covariate
adjustments will be made more efficiently using inverse
propensity score weighting, with w=1/p in the control group
and w=1/(1-p) inthe experimental group, wherew istheweight
and p isthe propensity score (ie, the likelihood that a participant
isin one condition rather than the other), and p will be estimated
under alogistic model.

Third, dropout will be evaluated, and missing observations in
WHODAS functioning at t; and t, will be imputed to permit
ITT analysis. Theimputation will be based on the predictors of
outcome (for accuracy) and predictors of missing values (to
adjust for possibly selective dropout). To handle missing data,
single imputation using predictive mean matching embedded
in nonparametric bootstraps of seemingly unrelated regression
equations (SURE model) will be used. In a recent paper by
Brand et a, single imputation nested in the bootstrap percentile
method emerged asthe method with the best statistical properties
[20]. Predictive mean matching will be used to account for
nonnormality of the data by imputing “real” observed values
from similar cases instead of imputing regression estimates
[21,22].
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Fourth, in the context of the economic evaluation, WHODAS
global functioning must be dichotomized into abinary treatment
response outcome. This is done because from an economics
perspective, it is meaningless to relate hard currency (euro,
which is measured at the interval level) to a heath gain
(measured at an “elastic” ordinal measurement level). In other
words, for a health-economic evaluation, a“tangible” outcome
on par with the hard currency required to generate that health
outcome is needed in order to merit a meaningful analysis. In
thisanalysis, abinary treatment response variable (1, improved;
0, not improved) would constitute such ahard outcome. For the
main analysis, treatment response is defined when a patient has
improved by 0.33 standard units or more. A change of 0.33
standard units is equivalent to a 6-point change on the
WHODAS 0-100 scale. Thus, when a patient has improved 6
points or more, the patient is considered as atreatment responder
(ie, treatment response=1 or else 0).

Fifth, to simultaneously evaluate both costs and outcomes,
SURE modelswill be used. The SURE modelswill be baseline
adjusted with baseline WHODAS functioning and cost as
covariates or weighted with inverse propensity scores as needed.
Because costs are nonnormally distributed, the SURE models
will be bootstrapped (2500 times). When bootstrapping, one
creates N times (in this case 2500 times) a new sample out of
the original samplewith replacement. Thisresultsin N different
samples. Incremental cost-effectiveness ratios (ICERs) will be
computed by dividing the between-condition differences in
costs by the difference in effects (treatment responders).
Thereafter, the scatter of 2500 bootstrapped ICERs will be
plotted on the ICER plane. When most simulated 1CERs fall
into the north-east quadrant of the ICER plane (indicating that
better health isachieved at higher costs), an acceptability curve
will be graphed for decision-making purposes. The acceptability
curve depictsthelikelihood that the new health care system has
acceptable cost-effectiveness relative to CAU given varying
willingness-to-pay ceilings for gaining a QALY [23].

These health-economic evaluations will answer the question,
“To what extent the newly implemented community-based
recovery-oriented health care system has better patient-level
outcomes with regard to WHODAS functioning?’

Cost-Utility Analysis

The methods for the CUA are the same as those for the CEA,
with the exception that the incremental costs per QALY gained
is the primary outcome. The QALY's will be computed from
the EQ-5D-3L and will be based on the Slovenian VA S-based
tariffs and the AUC method [9]. The Slovenian tariffs will be
used in the absence of local tariffsfor the participating countries,
and hence, the Slovenian tariffs are deemed most representative.
In the sensitivity analyses, aternative strategies for computing
the QALY swill be used.

Sensitivity Analyses

The analyses mentioned above will be subject to a series of
sengitivity analysesto gauge the robustness of the main findings.
Sensitivity analyses will be directed at several uncertainties.

First, the health-economic evaluation in the main analysis is
restricted to the health care system’s perspective, where the
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costs are confined to the health care costs incurred by mental
health services. In the sensitivity analysis, the health care
perspective will be broadened to include the out-of -pocket costs
of the patients and their family members for informal
copayments, traveling costs for trips to healthcare centers, and
informal care. In addition, the costs and benefits stemming from
changes in productivity losses will be included. These costs
stem from sickness absence (absenteeism) and lesser efficiency
while at work (presenteeism). Second, in the main analysis, the
valuation of the EQ-5D health states (ie, the tariffs) will be
based on the Slovenian tariffs. For the sengitivity analysis, the
tariffs will also be based on the study by Greiner et a, which
isrepresentative of West European countries, but might be less
valid for Central and East European countries[24]. In addition,
for each of the participating countries, we will repeat the main
analysis using the country-specific EQ-5D VAS. Third, extreme
cost outliers in the data may exert a disproportiona influence
on the economic evaluation. In the sensitivity analysis, we will
rerun the economic eval uation while winsorizing cost data (ie,
replacing the top 10% highest costs by more modest costs
corresponding with the 90th percentil€) [25]. Fourth, the choice
of the discounting rates may impact the outcomes of the
health-economic eval uation and will therefore be varied between
1% and 5% for both the costs and QALY gains. In a sensitivity
analysis, the main analyses will be repeated with an annual
discounting rate of 3.5% for the effects and 4.0% for the costs,
asper the Dutch guidelinesfor health-economic evaluation [26].

The sengitivity analyses will help to assess the robustness of
thefindingsthat were obtained under the main analysisand will
enrich the main analysis by taking different perspectives.

Analysisof Pooled Trial Data

One of the secondary goals of the RECOVER-E project is to
support and develop on-site research skills and to strengthen
collaboration between countries. Therefore, the heath-economic
evaluations will be carried out localy at each of the sites.
Central analysis will also be conducted for the pooled dataset
of 900 (5 x 180) participants. The pooled datawill be analyzed
using mixed linear models with random effects both at the
patient and site levels (equivalent to individual participant data
meta-analysis) or alternatively with design-based analysis for
the data of participants clustered at sites. The pooled data
analysis, which has greater statistical power to detect significant
effects, will include WHODAS functioning (on the continuous
scale), aswell astreatment response (dichotomized) and EQ-5D
QALY gains. Finadly, the pooled datawill allow for multilevel
modelling of net monetary benefits as the outcome of interest,
with net benefits defined asNB = E* A- C, where NB represents
the net benefits, E represents the effects, A representsavarying
willingness-to-pay value (in euro) for gaining one unit of E,
and C represents the costs required for generating that one unit
health gain.

Reporting
The above evaluations will be reported in agreement with the
following pertinent guidelines: the CONSORT statement for

randomized trials [27], Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) statement for
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trial-based health-economic evaluation [28], and Consolidated
Framework for Advancing Implementation Science [29].

Results

Data collection was started in December 2018 (Croatia),
February 2019 (Montenegro), April 2019 (Romania), June 2019
(North Macedonia), and October 2019 (Bulgaria). At the time
of acceptance of this manuscript, the following numbers of
participants were included at each site: 91 in Bulgaria, 165 in
Croatia, 180in Romania, 197 in Montenegro, and 190 in North
Macedonia. All procedures are in accordance with the ethical
standards of the ethics committees of the participating countries
and with the 1964 Helsinki Declaration and itslater anendments
or comparable ethical standards. Informed consent will be
obtained from all individual participants included in the study.
The five trials have been registered separately for every site.
The registration numbers on Clinical Trials.gov are as follows:
NCT03922425 (Bulgaria), NCT03862209 (Croatia),
NCT03892473 (Macedonia), NCT03837340 (Montenegro), and
NCTO03884933 (Romania). The results from the various
evaluations will be summarized in policy briefs (a part of the
policy influencing strategies developed in each country) using
clear and nontechnical wording. The policy briefs will inform
decision-makers about the project findings during the final
policy dialogue sessions (one per site). Papersreporting primary
outcomeswill be published in open-accessjournalsand findings
will be presented in other academic and scientific fora as per
the RECOVER-E research dissemination strategy [30]. The
first results describing the follow-up data are expected in 2021.

Discussion

General Considerations

This study will examine the cost-effectiveness of
recovery-oriented community mental health care for patients
with severe mental disorders (the intervention implemented in
the RECOVER-E project) compared with CAU in Bulgaria,
Croatia, Macedonia, Montenegro, and Romania
Health-economic evaluationswill be conducted al ongside hybrid
effectiveness-implementation trials at each of the five sites. In
addition, a pooled analysis will be performed combining all
trial data. It is hypothesized that the shift toward
deinstitutionalization using a locally adapted form of flexible
assertive community treatment resultsin the reduction of health
care costs by avoiding expensive emergency care or psychiatric
hospitalization. At the same time, this intervention has afocus
within service delivery on recovery goals, whichishypothesized
to contribute to a greater sense of societal role fulfilment and
participation in soci ety among people with severe mental illness.
It is not unlikely that patients receiving community care will
show larger improvements in WHODAS personal and social
functioning and EQ-5D health-related quality of life as
compared with patients treated in hospital-based mental health
care services.

Given the nature of the intervention, a pragmatic approach is
chosen to implement and evaluate community mental health
services. While this may affect interna validity (eg, dueto the
lack of allocation concealment and masking), the corresponding
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results may be more generalizable and applicable to routine
practice settings [31]. Moreover, the proposed methodology
includes some methodological solutions to combat threats to
the internal validity of the trials (eg, inverse propensity score
weighting when randomization appears to be suboptimal).

There are additional limitations that are anticipated and worth
noting. Among these, the lack of country-specific EQ-5D tariffs
and the difficulty to obtain unit cost prices in lieu of national
standard cost prices are relatively important. In an effort to
address this lack of tariffs and standard cost prices, the EQ-5D
VAS will be used to obtain QALYs and the microcosting
technique will be used to obtain reasonably accurate local cost
prices. Nonethel ess, these approaches may introduce biasin the
QALY and cost estimates. It is hoped that these biases occur to
the same degreein the CMHC condition asin the CAU condition
of the trials and will therefore cancel each other out when
computing cost differences and effect differences across the
conditions. Moreover, robust statistical techniqueswill be used,
such as nonparametric bootstrapping and inverse propensity
score matching. Furthermore, the main analysiswill be subject
to various sensitivity analyses precisely directed at uncertainties
in costs and outcomes in order to ascertain the robustness of
the main analysis.

The use of the WHODAS self-report version instead of the
interviewer-administered version may cause some reporting
bias (eg, due to differences in the literacy level between
participants). However, given the randomized nature of the
study, we expect this bias to be present equally in both arms.
Furthermore, the self-reported version of the WHODAS has
been demonstrated to identify improvements in functioning
following treatment in people who have certain health conditions
(eg, depression, schizophrenia, and alcohol problems) [7].
Regarding the use of the EQ-5D-3L, there is some evidence
demonstrating a lack of responsiveness in patients with
schizophrenia [32]. However, the EQ-5D-3L is recommended
asthe preferred utility instrument in most countries worldwide,
and in line with the recommendations of Payakachat et al [32],
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we believe that an appropriate estimate of effectiveness is
ensured by also using the WHODAS.

Although the operationalization of the societal perspective is
challenging, in this study, we believe the use of the term
“societal” isjustified, asweincluderelevant societal costs, such
as informal care, travel distances to health services, and
productivity losses stemming from functional impairment.
However, the educational and criminal justice sectors, which
are often overlooked, may a so be considered [33]. In this study,
we feel that these sectors are relevant to alesser extent and the
substantial effortsin collecting data within these sectors is not
justified by the expected impact on total costs (especially for
the educational sector as we include adults only).

Lastly, we expect that it will be difficult for some of the
participating study sitesto recruit 180 participantsinto thetrials
and that the trials are likely to experience loss to follow-up.
Thismay deflate the sample size and power. In the event of this
occurring, power-efficient statistical techniques will be
employed, such as baseline-adjusted ANCOVA (repeated
measures) and similarly specified linear mixed modelsfor ITT
analysis. It is also worth noting that the economic evaluation
will be conducted on the pooled dataset of all five trids
combined, which will mitigate power issues, if any.

Conclusions

All five countries included in this project are either relatively
new EU members (from 2007 onwards) or EU candidates with
per capita GDP far below the EU average. Consequently, their
health care budgets are constrained and also face many
competing priorities. In this context, scientifically sound
health-economic evaluation is a prerequisite for policy makers
to decide on wider, possibly national, implementation and scale
up of community-based recovery-oriented mental health
services. In addition, the results of the health-economic
evaluation will contribute to the growing evidence base of
effective and  cost-effective  recovery-oriented and
community-based service modelsfor sustainable mental health
systems for people with severe and enduring mental ill health
in low- and middle-income countries.
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Abstract

Background: Preterm newborns can be exposed early to significant perinatal stress, and this stress can increase the risk of
altered socioemotional development. Sustained social withdrawal in infants is an early indicator of emotional distress which is
expressed by low reactivity to the environment, and if persistent, isfrequently associated with altered psychol ogical development.
Infants born prematurely have a higher probability of developing sustained social withdrawal (adjusted odds ratio 1.84, 95% CI
1.04-3.26) than infants born full term, and there is a correlation between weight at birth and sustained social withdrawal at 12
months of age.

Objective: The aims of this study are to compare the effect of the interactive guidance intervention to that of routine pediatric
care on sustained social withdrawal in infants born moderately or late preterm and to explore the relationship between sustained
socia withdrawal in these infants and factors such as neonatal intensive care unit hospitalization variables, parental depression,
and posttraumatic stress symptoms.

Methods: This study is designed as a multicenter randomized controlled trial. Moderate and late preterm newborns and their
parents were recruited and randomized (1:1 allocation ratio) to control and experimental groups. During neonatal intensive care
unit hospitalization, daily duration of skin-to-skin contact, breastfeeding, and parental visits were recorded. Also, a daily score
for neonatal pain and painful invasive procedures were recorded. After discharge from neonatal intensive care, for the duration
of the study, both groups will attend follow-up consultations with neonatologists at 2, 6, and 12 months of age (corrected for
gestational age) and will receive routine pediatric care. Every consultation will be recorded and assessed with the Alarm Distress
Baby Scaleto detect sustained social withdrawal (indicated by ascore of 5 or higher). The neonatol ogistswill perform an interactive
guidance intervention if an infant in the intervention group exhibits sustained social withdrawal. In each follow-up consultation,
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parentswill fill out the Edinburgh Postnatal Depression Scale, the modified Perinatal Posttraumatic Stress Disorder Questionnaire,
and the Impact of Event Scale—revised.

Results: Recruitment for thistrial started in September 2017. As of May 2020, we have completed enrollment (N=110 infants
born moderately or late preterm). We aim to publish the results by mid-2021.

Conclusions: Thisisthefirst randomized controlled trial with a sample of infants born moderately or late preterm infants who
will attend pediatric follow-up consultations during their first year (corrected for gestational age at birth) with neonatologists
trained in the Alarm Distress Baby Scale and who will receive this interactive guidance intervention. If successful, this early
intervention will show significant potential to be implemented in both public and private health care, given itslow cost of training

staff and that the intervention takes place during routine pediatric follow-up.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(6):€17943) doi:10.2196/17943

Clinical Trials.gov NCT03212547; https://clinicaltrials.gov/ct2/show/NCT03212547.
DERR1-10.2196/17943

KEYWORDS

social withdrawal; preterm; early detection; interactive guidance; emotional stress; social development; postnatal depression;

posttraumatic stress

Introduction

Background

Ininfantsin the normal range of development, skillsto engage
with caregivers such as initiating and maintaining eye contact,
vocalizing, using facial expressions, and using body movements,
emerge during the first two months after birth [1,2]. The level
of synchronization between infants and their caregiversand the
capacity of caregivers to detect interactive errors and attune
with the infant's emotional state and interactive behaviors
appearsto becritical for optimal psychological developmentin
the first 18 months of life [3].

Infants can display socia withdrawal behaviorsasareactionto
minor transient perturbations when interacting with caregivers
or when agitated or tired; however, infants are usualy able to
reengage as soon as they regain the full attention of the
caregivers[4-6]. In contrast with this adaptive social withdrawal
behavior, sustained social withdrawal is significantly less
common and reflects a sustained decrease in engagement during
interactions and a sustained decrease in reactivity to the
environment [7,8]. Sustained social withdrawal can be assessed
by the Alarm Distress Baby Scale[9] and is defined by a score
of 5 or higher. Persistent (both repetitive and accumulated)
sustained social withdrawal has been shown to be arisk factor
for altered emotional development in infants [10].

Sustained social withdrawal has typically been associated with
severe pathological conditionsin infancy such as posttraumatic
stress disorder [4], autism spectrum disorders [11], and child
depression [12]. Infants demonstrating sustained socia
withdrawal have a higher risk of developing attachment
disorders [13], emotional or behavioral disorders [14], motor
and language delays[15], and altered interactive skills[10,16].
Sustained socia withdrawal has also been linked with medical
conditions such asintrauterine growth retardation, preterm birth
[17], early cardiac surgery [18], Prader-Willi syndrome [19],
and cleft lip and palate[20], aswell asfactorsin family medical
history such as both parents having mental health problems[2].
Sustained social withdrawal has proven to be an important
indicator of infant distress regardless of the cause [10].

http://www.researchprotocols.org/2020/6/e17943/

The Alarm Distress Baby Scale is a well-validated screening
tool designed to assess sustained social withdrawal in infants
between 2 and 24 months of age in primary care settings such
as routine medical checkups or testing [21]. The infant can be
assessed during the interaction with the medical professional
which avoids putting pressure on the parents (because of their
perception that it reflects their caregiving competence) [22].

Preterm Infants and M ental Health Developmental
Risk

Infants born preterm often spend their first days, weeks, or even
months in a neonatal intensive care unit where they undergo
numerous painful and invasive procedures [23] and can be
submitted to various perinatal stresses. During this period, in
which both the development and the life of the neonatal infant
can beat risk, theinfantsand their families must adapt to health
care unit protocols with respect to visits and care. In addition,
the mental health of the parents may be affected increasing the
risk of posttraumatic stress and postpartum depression [24].

Several studies have shown that the prevalence of
psychopathol ogies appeared to be significantly higher ininfants
born preterm than in infants born full term. So far, most studies
have focused on infants born very prematurely and have shown
high prevalence of autistic spectrum disorders [25],
attention-deficit and hyperactivity disorders [26], attachment
disorders[13], emotional problems[27], and social withdrawal
behavior [28] and growing recognition of behavioral problems
[29], lower socioemotional competence [30], and developmental
delay [31] relative to prevalence of these in infants born
moderately and late preterm. Furthermore, associations between
late preterm birth and poor socioeconomic outcomes in
adulthood [32] and late preterm birth and poor neurocognitive
functioning in late adulthood [33] have been described.

In their first year (corrected for gestational age), infants born
preterm have ahigher probability of devel oping sustained social
withdrawal (adjusted oddsratio 1.84, 95% CI 1.04-3.26) when
compared to that of infants born full term [17] (prevalence was
22.1% and 13.9% for infants born preterm and born full term,
respectively). Other studies have found preval ences of sustained
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social withdrawal that vary from 11.3% to 22.1% for infants
born preterm [6,13,17,34].

Chilean Preterm Infants: Early Detection and
I ntervention

In Chile, preterm birth rates have been increasing over the last
decade. In 2016, 8.3% of live births were preterm (gestational
agelessthan 37 weeks) [35]. Neonatal medical careisprovided
for theseinfants (if needed) by a national network of 29 neonatal
intensive care units, and follow-up care is provided by
interdisciplinary teams in 35 preterm polyclinics. Within the
public health system in Chile, al preterm infants are assessed
with the Psychomotor Development Assessment Scale [36]
between the ages of 0 and 2 years.

Since intervention becomes more challenging as problems in
infancy grow more complex or more severe [37], assessing the
effectiveness of early sustained social withdrawal detection in
preterm infants (using the Alarm Distress Baby Scale) as a
precursor to early intervention appearsto be an interesting goal.

The Alarm Distress Baby Scale[9] can be used as early astwo
months of age (corrected agein the case of infantsborn preterm)
and has demonstrated acceptable levels of specificity and
sensitivity in several studies (reported in areview study) [10].
In a study with full-term infants, Bonifacino et a [38,39]
described asignificant differencein sustained social withdrawal
in the infants who were followed by Alarm Distress Baby
Scale-trained pediatricians compared to sustained social
withdrawal in infants who attended routine pediatric follow-up
care. Facchini et a [40] investigated the feasibility of afeedback
guidance intervention performed by Alarm Distress Baby
Scale-trained pediatricians on infants born full term at public
well-baby clinics in Italy, and they concluded that these
interventions are easily implemented and accepted by patients
and their families; however, to the best of our knowledge, there
are no reports regarding the effect of an interactive guidance
intervention performed by Alarm Distress Baby Scale-trained
neonatol ogists on infants born moderately or late preterm during
their first twelve months (corrected age).

The main objective of this study isto compare the effect of an
interactive guidance intervention on sustained socia withdrawal
scores in infants born moderately or late preterm compared to
those of infants born moderately or late preterm in routine
pediatric care.

Methods

Study Design

The study is designed as a randomized controlled tria
(NCT03212547), in order to remove biasin treatment allocation
and the effect of possible confounding variables [41]. Chilean
infants who were born moderately preterm or late preterm (up
to N=110) and their parents will be included and randomized
in a1:1 allocation ratio to an intervention group (up to n=55)
and a control group (up to n=55). Both groups will receive
routine pediatric care at medical checkupsat 2, 6, and 12 months
of age. All ages used in this study refer to corrected age. To
calculate corrected age, the difference in weeks of gestation at
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the time of birth and full term (40 weeks of gestation) is
subtracted from the infant’s chronological age. In addition, the
intervention group will receive the interactive guidance
intervention, performed by Alarm Distress Baby Scale-trained
neonatologists, if the neonatologists detect sustained social
withdrawal (a score of 5 or higher in the Alarm Distress Baby
Scale) during the routine medical checkups. The interactive
guidance intervention will follow a standardized protocol
designed by the research team before the start of the recruitment.
The control group will not receive the interactive guidance
intervention during the first 12 months; however, if any infant
inthe study receivesascore of 5 or higher onthe Alarm Distress
Baby Scale at the 12-month checkup, they will be offered further
assessment and intervention.

Inclusion Criteria

Only preterm infants born from single or twin pregnancy
(monochorionic or dichorionic), born between 32 weeks 0 days
and 36 weeks 6 days gestation (as determined by neonatologist),
hospitalized within the first 48 hours after birth, and remaining
at least 48 hoursin the neonatal intensive care unit were eligible
to participatein this study. Parents of the infants were required
to be Spanish speaking and have stable living arrangements to
ensure the eff ectiveness of theinteractive guidanceintervention
(carried out by Spanish-speaking neonatologists). Parents of
infants born preterm were recruited from two neonatal intensive
care units—Clinica Alemana de Santiago and Hospital San
Jose—nby aprincipal investigator or co-investigator of the study
or by the neonatal study coordinator. Clinica Alemana de
Santiago is a private health center located in a district of
Santiago, Chile with a poverty rate of 0.1% whereas Hospital
San Jose is a public heath center located in a district of
Santiago, Chile with a poverty rate of 8.2% [42,43]. At
enrollment, socioeconomic variables were recorded using a
socioeconomic survey, and pregnancy and postpartum variables
were recorded using a perinatal background questionnaire.

Exclusion Criteria

Infants were not eligible for participation in this study if their
mother had history of or confirmed exposure to cocaine,
marijuana, or other illicit mind-altering substances during
pregnancy; if theinfant had a neurological disease that impairs
development that was confirmed at birth; if theinfant had major
congenital malformations, suspected or confirmed genetic
disorders; and if perinatal asphyxia occurred at birth (defined
asan Apgar scorelessthan 3 at 1 minute or an Apgar scoreless
than 5 at 5 minutes, or cord pH less than 7.0 at birth).

Protocol

For this study, in 2017, Bonifacino et a [38] conducted Alarm
Distress Baby Scale training in Chile over 4 days which
consisted of 30 hours and 12 training modules. The program
featured 2 central theoretical modules which covered early
interactions and emational development, emotional deprivation
and its consequences, social withdrawal behaviors as an early
alarm sign, and the Alarm Distress Baby Scale fundamentals.
Subsequently, 10 modules of video training were presented
featuring material with infants between 2 and 24 months of age.
These infants had attended medical checkups with Alarm
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Distress Baby Scale-trained and untrained pediatricians.
Following the videos, there was an exam to certify the
professionalsin the use of the Alarm Distress Baby Scale. Fleiss
kappa was used to determine if there was agreement between
the 11 evaluators regarding diagnosis (normal behavior or
sustained socia withdrawal). Therewas asubstantial agreement
[44] between evaluators (k=0.794, 95% Cl 0.676-0.913; P .001).
Individual kappa values for normal and sustained socia
withdrawal categorieswere k=0.795 and k=0.794, respectively.

One fundamental element of the training was that the
professionals learned not only to detect the sustained social
withdrawal behaviors (and to score these behaviors using the
Alarm Distress Baby Scale), but also to meaningfully show the
parents how—in terms of communication or contact—their
infants seek interaction, with the objective of reducing sustained
social withdrawal behaviors.

Participants of the study will be recruited during their admission
to the neonatal intensive care units by members of the researcher
team and enrolled and randomized by a study coordinator to
either the intervention or the control group. The infant will be
randomized in a 1:1 allocation using SPSS Statistics (version

Bustamante Loyolaet a

25.0; IBM Corp), stratified by hospital center (ClinicaAlemana
de Santiago or Hospital San Jose) in blocks of four. Also, infants
will be stratified into two groups, single or twin pregnancy, in
order to isolate the intervention effect from that of other
covariables (such as mother of twins learning). The Hospital
San Jose samplewill also be stratified into two groups, whether
the infant is included or is not included in the Kangaroo Care
program, since only Hospital San Jose currently offers this
program that aimsto promote mother infant bonding, and which
could potentially act as a confounding variable.

Asshown in Figure 1, all infants will receive routine pediatric
care during the medical checkupsat 2, 6, and 12 months of age,
but in addition, infantsin the intervention group will also receive
theinteractive guidanceintervention if the Alarm Distress Baby
Scale-trained neonatol ogists detect sustained socia withdrawal
during these medical checkups. All medical checkups will be
video-recorded, and the videos will be assessed by externa
Alarm Distress Baby Scale-trained evaluators, and at every
medical checkup, parents will fill out the Edinburgh Postnatal
Depression Scale, the modified Perinatal Posttraumatic Stress
Disorder Questionnaire, and the Impact of Event Scale—revised.

Figure 1. Interactive Guidance Intervention plan for infants born moderately or late preterm with primary and secondary outcome variables recorded
during NICU admission and during medical checkups at 2, 6, and 12 months of corrected age. ADBB: Alarm Distress Baby scale; EPDS: Edinburgh
Postnatal Depression scale; IES-R: Impact of Event scale—revised; |Gl: Interactive Guidance Intervention; NICU: neonatal intensive care; PPQ-M:
modified Perinatal Posttraumatic Stress Disorder Questionnaire; SSW: sustained socia withdrawal.

-

Program (available only in Hospital San Jose).

Schematic key

»
»

Primary outcome variable (2, 6, and 12 months):

Both groups: all three medical check-ups will be video
recorded and parents will be assessed with EPDS, IES-R and
PPQ-M.

Control group: receive routine pediatric care from
neonatologists not trained in the ADBB scale, SSW is
assessed by two external evaluators via recorded videos.

Experimental group: receive routine pediatric care plus
intervention (IGl) made by neonatologists trained in the
ADBB scale.

110 Moderate and Late Preterm Infants (MLP) stratified by:
(1) Single or twin pregnancy (Clinica Alemana de Santiago and Hospital San Jose) and (2) Included or not in the Kangaroo Care

Control group (n=55)

Experimental group (n=55)

I | 1

-Sustained social withdrawal (SSW) assessed by the
Alarm Distress Baby Scale (ADBB).

Secondary outcome variables:

- Post-partum depression symptoms assessed by the
Edinburgh Postnatal Depression Scale (EPDS)

- Post-traumatic stress symptoms assessed by (1)
Impact of Event Scale - Revised (IES-R) and (2)
Perinatal Post-Traumatic Stress Disorder
Questionnaire Medified (PPQ-M).

| | | >

0 months 2 months 6 months 12 months
NICU admission: Baseline SSW Second S5W Third S5W
recruitment and assessment / assessment / assessment /
randomization First IGI Second 1GI Third IGI

Secondary outcome varibales (NICU admission):

- Score of daily neonatal pain (assesed with Premature Infant Pain

Profile) and daily painful-invasive procedures.

- Daily time of (1) parents visits, (2} skin to skin contact and (3)

breastfeeding. Y,

Blinding
Participants

The families of the infants born moderately or late preterm,
randomly assigned to intervention or control group, will remain
blind to which group they belong. Familieswill receive feedback
on their infant’s Alarm Distress Baby Scale score by telephone
after thefinal assessment at the 12-month medical checkup and
will be offered further assessment and intervention, if needed.
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Care Providers

Neonatologists who care for participants during the trial will
be aware of whether the infant isin the intervention or control
group. The Alarm Distress Baby Scale—trained neonatol ogists
will only perform follow-up for the intervention group, and
neonatologists who provide routine pediatric care will only
perform follow-up for the control group.
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| nvestigator

The principal investigator (JBL) will also be an externa
evaluator. Though, an Alarm Distress Baby Scale-trained
psychologist, JBL will not participate in the follow-up of any
of theinfantsand will be blind to the Alarm Distress Baby Scale
scores of the Alarm Distress Baby Scal e-trained neonatol ogists.
Scoreswill be entered into the database by an independent agent
who is blind to the group category.

Outcome Assessment

The Alarm Distress Baby Scale—trained neonatologists will be
blind to the Alarm Distress Baby Scale scores of the external
evaluators and to those of the other Alarm Distress Baby
Scale-trained neonatologists. Once they record an Alarm
Distress Baby Scale score, thisdatawill be collected by astudy
coordinator, who is blind to the group category.

Data Collection Assessors

Data collection assessorswill collect all study data(all variables)
and upload the data into the database. They were not trained in
the Alarm Distress Baby Scale, are blind to the group category,
and do not have contact with the infants or their families.

Sample Size

We used the G* Power 3 software (Psychonomic Society Inc)
to determine the minimum sample size required for obtaining
a significant medium effect size (an effect size of 0.25), given
0=.05 and a statistical power of 0.80 (3=.20), using the results
presented in Bonifacino et al [37]. In Bonifacino et al’s study
[37], the dependent variable was assessed in 4 different stages,
with 3 of them involving the total sample. Also, between the
second and third assessments, the control group received the
intervention. Because of this, we considered the observed
differences between the first and second assessments in order
to compute our sample size (postintervention difference in
prevalence of 57% for the control group and 13% for the
intervention group). The resulting sample size estimate was 23
per group; however, in order to ensure a sufficient effect size
and taking attrition into consideration, a sample size of 55
infants per group will be used.

Assessment | nstruments

Alarm Distress Baby Scale [9] reliably (Cronbach a=.83)
assesses sustained social withdrawal behavior in infants from
2 to 24 months of corrected age during routine physical
examination. It consists of 8 items (lack of facial expression,
eye contact, genera movement, self-stimulation gestures,
vocalization, liveliness in response to any stimulation, ability
to establish and maintain a relationship, and ability to attract
and catch the attention of others) each scored from 0 (normal
behavior) to 4 (massively abnormal behavior). A total score of
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5 or more indicates sustained social withdrawal behavior. The
assessment can be done during routine pediatric checkup by a
trained professional, or by assessment of an 8 to 12-minute
video of recorded infant behavior during a pediatric checkup.

Edinburgh Postnatal Depression Scale [45] reliably (Cronbach
0=.77) assesses the probability of postnatal depression in
women. It consists of 10 questions with 4 possible answers for
each. Each answer is given ascore of 0, 1, 2, or 3 according to
the severity of the symptom. The maximum scoreis 30. A total
score of 12 or higher suggests the presence of a postnatal
depression disorder. The Edinburgh Postnatal Depression Scale
can be administered from 2 months onward, after delivery.

Impact of Event Scale—revised [46] reliably (Cronbach a=.98)
assesses symptoms associ ated with posttraumatic stressdisorder.
It is composed of 22 items and three subscales: intrusion,
avoidance, and hyperactivation. It employs a 5-point Likert
scale from O (not at all) to 4 (extremely), to assess the intensity
of the symptoms. The Impact of Event Scale—revised can be
applied from six weeks onward, after the occurrence of a
stressful or traumatic event. Scores higher than 24 indicate
significant clinical relevance.

Modified Perinatal Posttraumatic Stress Disorder Questionnaire
[47] reliably (Cronbach a=.90) assesses posttraumatic stress
symptomsin parentsincluding intrusiveness or reexperiencing,
avoidance behaviors and hyperarousal, or numbing of
responsiveness. It consists of 14 items, which are measured
using a 5-point Likert scale from O to 4. Parents are instructed
to provide responses that reflect their experience during the 4th
and 18th month after delivery. The total score can range from
0to 56. The clinical range for a high-risk parent is set at 19 or
higher.

Premature Infant Pain Profile [48] isareliable (Cohen k=0.85,
consistently) 7-indicator composite measure devel oped to assess
acute pain in preterm and term neonates . The 7 indicators are
gestational age, behavioral state, heart rate, oxygen saturation,
brow bulge, eye squeeze, and nasolabial furrow. Each indicator
is numerically scored using a 4-point Likert scale from O to 4,
and total scores can range from 0 to 21. Higher total scores
indicate greater pain. Premature Infant Pain Profile scores bel ow
6 means no pain, 6 or higher indicates pain, and 12 or higher
indicates moderate to severe pain.

Intervention

As shown in Figure 2, this interactive guidance intervention
consists of a brief, nonintrusive, behaviorally focused
intervention performed during medical checkup and which
follows a simple protocol that is based on the intervention
proposed by Bonifacino et al [38].
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Figure2. Summary of the steps of the interactive guidance intervention during medical checkup.

S

Step 1: Detection of sustained social
withdrawal during medical checkup

Step 2: The necnatologist tries to attune with
the infant interaction rythm

Step 3a: The
neonatologist
highlights any
interaction skill
shown by the infant
to the parents.

Step 3b: If the infant
shows poor
interaction skill,
repeat Step 2 and
then Step 3a.

Step 4: Finally, the neonatologist gives and
explains the Alarm Distress Baby Scale Early
Interaction Guidelines to the parents.

-

The main objective of this intervention is to reduce sustained
social withdrawal behaviors in moderately and late preterm
infants by (1) detecting sustained social withdrawal behaviors
during medical checkup, (2) becoming attuned with the
interaction rhythm of the infant, (3) meaningfully showing
parents how their infant seeksto interact by pointing out specific
interactive behaviors (every interaction skill displayed by the
infant), and ( 4) inviting parents to engage in the interaction.

Infants born preterm have a higher probability of developing
sustained social withdrawal, and withdrawn infants show poor
performance during interaction [17,49]; therefore, by facilitating
parental understanding of the development of their infant, by
involving them in the observation of and interaction with their
infant [50], and by reinforcing every seeking interactive behavior
displayed by theinfant during medical checkups, we can reduce
sustained social withdrawal in these infants.

In theintervention group, thisinteractive guidance intervention
will be performed if the trained neonatol ogist detects sustained
social withdrawal during the 2, 6, and 12-month medical
checkups. The interactive guidance intervention will be
performed during the 20 to 30-minute medical checkup and will
not require any extratime. Theinteractive guidanceintervention
will be supplemented with a written guide for parents called
Early Interaction Guidelines. The objective of this written
guideline is to enhance the effect of interactive guidance
intervention.

In the control group, infants will receive routine pediatric care.
At the 2, 6, and 12-month medical checkups (also lasting 20 to
30 minutes), parents will be given a Development Stimulation
Guide which has been adapted from Ministry of Health of Chile
Guidelines for the Stimulation of Development [51,52].

If any infant in the study (in either theintervention or the control
group) shows sustained socia withdrawal (ascore or 5 or higher
on the Alarm Distress Baby Scale) at the 12-month medical
checkup, they will be offered additional interventions by the
researcher team.
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Outcomes

Primary Outcome Measure

The primary outcome is sustained social withdrawal assessed
using the Alarm Distress Baby Scale. The Alarm Distress Baby
Scale categorizes the level of sustained social withdrawal
according to the sum of the score—scores from 0 to 4 indicate
no sustained socia withdrawal, scores from 5 to 9 indicate
moderate sustained socia withdrawal, and scores equal to or
higher than 10 indicate severe sustained social withdrawal.
Infants born moderately or late preterm will be assessed with
the Alarm Distress Baby Scale during medical checkups at 2,
6, and 12 months of age.

Secondary Outcome Measures

The secondary outcomes measured during neonatal intensive
care unit admission are neonatal pain and daily duration of
parental visits, skin-to-skin contact, and breastfeeding; and the
secondary outcomes measured after medical discharge are
postpartum depression symptoms and posttraumatic stress
symptoms which will be assessed at the 2, 6, and 12-month
medical checkups. A socioeconomic survey, a substance-use
survey, and a perinatal background questionnaire will be used
to obtain additional information from the parents of the infants.

Statistical Analysis

Two-tailed paired t testswill be used to compare covariates and
dependent variablesfrom theinfant groups. A one-way analysis
of covariance will be used to determine the effects of covariates
(sociodemographic and neonatal intensive care unit
hospitalization variables, postpartum depression, and
posttraumatic stress) on the comparisons between groups
(control and intervention) and between times (2, 6, and 12
months of corrected age medical checkups) regarding the
dependent variable (sustained social withdrawal). Other
statistical techniques such as matching, oddsratios, and logistic
regression will also be used.

Ethics

The study was approved by the Comité Etico Cientifico de la
Facultad de Medicina (Scientific and Ethics Committee of the
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Faculty of Medicine), Universidad del Desarrollo (approval
record 2017-05) on April 25, 2017. The clinical trial was
registered at the United States Nationa Institutes of Health
(clinicaltrials.gov; NCT03212547) and approved on July 7,
2017. Informed oral and written consent were obtained from
the accompanying parent of each infant included in the study.

Results

Theclinical trial is ongoing. It was funded in December 2016,
approved by institutional review board on April 25, 2017. Data
collection started on September 19, 2017. As of May of 2020,
enrollment has been completed (N=110 infants born moderately
or late preterm). We aim to publish the results by mid-2021.
The data sets from this study will be available by request from
the corresponding author, once results have been published.

Discussion

Summary

Thisprojectisalogical continuation of the work in Bonifacino
et a [38] and aimsto contribute to the early detection of alarm
signs in emotional development and early intervention to help
infants born moderately or late preterm. Neonatol ogists have a
central role to play in this regard, and based on the findings of
both Bonifacino et a [38] and Facchini et a [40], we
hypothesize that implementing interactive guidance intervention
will reduce sustained socia withdrawal in infants born
moderately or late preterm compared to those who receive
routine care. Also, we hypothesize that thisinteractive guidance
intervention will be easily implemented and accepted by patients
and their families.

This is the first randomized controlled trial that will be
performed with infants born moderately or late preterm at
follow-up pediatric checkups. The implementation of an
interactive guidance intervention will alow Alarm Distress
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Baby Scale-trained professionals who use this interactive
guidanceintervention asamodel to intervenefor infantsat risk.

Study Limitations

One of the limitations of this study is the possibility that the
parents of infants included in the intervention group will share
information with parents of infantsincluded in the control group.
For this reason, twins are randomized together (both either in
the contral or intheintervention group). Additionaly, all parents
included in the study will be asked to refrain from sharing the
written guides used in the study with others until the study is
finished.

Another limitation is the pain protocol established at each
institution. Clinica Alemanade Santiago has had astandardized
pain protocol since 2012 that includes administering the
Premature Infant Pain Profile every 3 hours while, in Hospital
San Jose, the standardized pain protocol does not include the
Premature Infant Pain Profile. Before the start of study
recruitment, training was performed by nurses of Clinica
Alemanade Santiago in order to teach the midwivesin Hospital
San Jose how to administer the Premature Infant Pain Profile.
At Hospital San Jose, thisisonly done for the infantsincluded
in the study.

Ethical Considerations

The interactive guidance intervention does not involve any risk
to the participating infants and parents. The neonatol ogists will
follow routine medical care protocols at medical checkups and
will only perform theinteractive guidanceintervention (verbally)
if they detect sustained social withdrawal. Currently, the
neonatol ogists on the investigation team are the only follow-up
neonatologiststrained in the Alarm Distress Baby Scalein Chile,
so these infants will receive an evaluation and an intervention
that is otherwise not currently available in either the public or
in the private health system. Finally, if any infant scores 5 or
higher on the Alarm Distress Baby Scale at the 12-month
medical checkup (final assessment), they will be offered further
assessment and intervention.
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Abstract

Background: Severeaobesity among youths (BMI for age=120th percentile) has been steadily increasing. The home environment
and parental behavioral modeling are two of the strongest predictors of child weight loss during weight lossinterventions, which
highlights that a family-based treatment approach is warranted. This strategy has been successful in our existing evidence-based
pediatric weight management program, Brenner Familiesin Training (Brenner FIT). However, this program relies on face-to-face
encounters, which are limited by the time constraints of the families enrolled in treatment.

Objective: This study aims to refine and test a tailored suite of mobile health (mHealth) components to augment an existing
evidence-based pediatric weight management program.

Methods: Study outcomes will include acceptability from a patient and clinical staff perspective, feasibility, and economic
costs relative to the established weight management protocol alone (ie, Brenner FIT vs Brenner FIT + mHealth [Brenner mFIT]).
The Brenner mFIT intervention will consist of 6 mHealth components designed to increase patient and caregiver exposure to
Brenner FIT programmatic content including the following: (1) a mobile-enabled website, (2) dietary and physical activity
tracking, (3) caregiver podcasts (n=12), (4) animated videos (n=6) for adolescent patients, (5) interactive messaging, and (6)
in-person tailored clinical feedback provided based on aweb-based dashboard. For the study, 80 youths with obesity (aged 13-18
years) and caregiver dyadswill be randomized to Brenner FIT or Brenner mFIT. All participantswill complete baseline measures
before randomization and at 3- and 6-month follow-up points.

Results: This study was approved by the Institutional Review Board in July 2019, funded in August 2019, and will commence
enrollment in April 2020. The results of the study are expected to be published in the fall/winter of 2021.

Conclusions: Theresults of this study will be used to inform alarge-scale implementation-effectiveness clinical trial.
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Introduction

Severe obesity among youths (BMI for age >120th percentile)
has been steadily increasing. Declinesin physical activity over
the last four decades have been accompanied by concurrent
declinesin dietary quality [1], increased sugar consumption[2],
and increased energy intake [3]. The combination of these
factors has contributed to the increased prevalence of
overweight/obesity in youths during this period, particularly
severe childhood obesity [4]. Clinical interventions to treat
obesity through healthy eating and physical activity show that
improvementsin these behaviors are linked to modest, positive
weight outcomes [5] and improvement in cardiometabolic risk
factors[6]. However, pediatric weight loss programs haverelied
on in-person vigits, creating difficulties for parents work
schedules and the need to travel. A US Preventive Task Force
panel noted that intensive clinical programs are effective but
require >26 hours of contact to achieve positive results, which
is difficult for the youths and their families to do [7]. Mobile
technology supporting health practices (mobile health
[mHealth]) can reducethesebarriersby delivering theoretically
based content, facilitating self-monitoring, and connecting
families to enhance treatment adherence and improve weight
status [5].

Involving family membersin the treatment of adolescentswith
obesity can be effective, but adherence is suboptimal [6]. Few
studies have targeted youths and their familieswith an mHealth
approach to supplement a clinical weight loss intervention [8]
despite evidence for its acceptability and feasibility in
adol escents and adults[8,9]. Parent-child interventions are more
effective than treatment programs that focus primarily on the
child, and mHealth strategies areideally suited for intervention
targetsidentified in previous conceptual models (eg, increasing
parental competence, self-efficacy, parent-child communication,
and parents support of the adolescent’s autonomy) [10].
Engaging parents or other caregivers in treatment plans can be
challenging, but mHealth strategies can potentially increase the
caregivers exposure to and engagement with intervention
strategies by providing caregiverswith more easily implemented
tools to monitor youth behaviors and facilitate communication
between caregivers and adolescents.

Self-monitoring is the cornerstone of behavioral treatment for
weight loss [11], and both adherence to self-monitoring [12]
and tailored feedback on self-monitoring behaviors [13] are
associated with weight loss. mHealth technol ogies can be used
to deliver the behavioral content of a weight loss intervention
and provide participants with ways to self-monitor and receive
feedback. Moreover, mHealth can deliver efficacious approaches
for weight loss as phone ownership is pervasive in both adults
[14] and children [15]. mHealth has the potential to make
monitoring of healthy eating and physical activity less
burdensome, athough limited tools exist for parents and
children. Therefore, there is an opportunity to develop and test

https://www.researchprotocol s.org/2020/6/€18098

mHealth toolsto augment clinical practices. This paper describes
the study design and conceptual approach of developing
mHealth toolsthat will then beformally evaluated in afull-scale
randomized trial to assesstheir effectiveness. The current project
will randomize 80 youths with obesity (aged 13-18 years) and
caregiver dyads to a pediatric weight management program or
the same program plus asuite of mHealth tools. This study will
establish the acceptability, feasibility, and costs of the mHealth
program relative to the standard of care (ie, family-based,
multidisciplinary weight management), and the proposed sample
of 80 dyads will give sufficient power for the estimation of
retention rates and confidence intervals to inform alarge-scale
implementation-effectiveness clinical trial (see Trial Sample
Size section).

Methods

Study Setting

Brenner Children’s Hospita is a 160-bed children’s hospital,
which is part of the Wake Forest Baptist Medical Center
(WFBMC). Located at the WFBMC, Brenner Families in
Training (Brenner FIT) is an interdisciplinary, family-based
pediatric weight management program [16-18] that focuses on
the treatment of obesity in children aged 2 to 18 years. A
physician referral isrequired, and treatment involves the entire
family. The Brenner FIT team includes physicians, family
counselors, dietitians, social workers, an activity/play specialist,
and aphysical therapist. Brenner FIT materialsare availablein
English and Spanish. Brenner FIT aso offersfree nutrition and
face-to-face parenting classesto all members of the community.
Given that Brenner FIT provides care for a diverse patient
population, it will serve as the base of the study. The average

patient is clinically obese, asindicated by aBMI of 35.9 kg/m?
(SD 8.6) and aBMI z-score of 2.6 (SD 0.5). Half of the patient
population isin their teenage years (13-18 years). Brenner FIT
is successful in enrolling a diverse population of familiesinto
research studies[19,20]. Approximately 66% of those enrolled
in Brenner FIT improvetheir weight status[21], and the children
who are successful display a decrease in BMI z-score of 0.07
to 0.1, with an average BMI z-score decrease of 0.11 at 8
months. A 0.1 to 0.15 decrease in BMI z-score is linked with
healthy changesin cardiometabolic biomarkers[21].

Study Design: Inclusion/Exclusion Criteria and
Recruitment

Caregiver/adolescent dyadsreferred to the Brenner FIT program
are invited to participate. Dyads are ligible if the adolescent
under treatment is aged 13 to 18 years, acaregiver who livesin
the house (eg, a parent or grandparent) agrees to participate,
both members of the dyad (the adolescent and caregiver) own
a smartphone or tablet, and the adolescent has no
contraindications for physical activity as indicated by their
physician. Research suggests that smartphone ownership is
greater than 95% in the target population [22]. The youth will
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be excluded from participation in the study if they have
functional limitationsthat preclude engaging in physical activity
as directed by the program because of our inability to tailor the
mHealth materials for those requiring adaptations. Those
deemed €ligible initially are informed of the study following
their intake visit by Brenner FIT clinical staff. Those who
expressinterest receive an in-person warm handoff to aresearch
team member who confirms eligibility, reassessesinterest, and
performs or schedules an intake visit.

Informed Consent and | ntake

Following the clinical visit, caregivers and patients are informed
of the study and are invited to learn more from the research
staff. At this orientation session, the research staff describe the
study and administer consent/assent forms to those who wish
to enroll. Participants complete the consent/assent forms, then
completeall baseline survey measures, have their weight/height
assessed, and are oriented to the procedure for physical activity
measurement via an accel erometer. ActiGraph accelerometers
are affixed to all youth participants via a wrist strap, and the
family is given a self-addressed, padded envelope to return the
accelerometer in after 7 days of wear. Once participants return
themonitor and compl ete dietary assessments, they are contacted
tolearntheir group assignment (ie, Brenner FIT or Brenner FIT
+ mHealth [Brenner mFIT]). Follow-up visits are scheduled by
the clinical staff in coordination with the research staff who
complete assessments at 3 months (a subset of measures), and
at 6 months, with the participating dyads following their clinical
appointments at both time points.

Study Design: Randomization

This study isregistered in Clinical Trials.gov (NCT03961061).
The study will be a two-group, randomized controlled
superiority trial design. Dyadswill be block randomized by our
statistician to 1 of 2 groups. The 2 groups are (1) Brenner FIT
(standard care: n=40 dyads) and (2) Brenner mFIT (standard
care plus mHealth features: n=40 dyads). Owing to the nature
of the study, it is impossible to blind the clinical staff or
participants, but all data will be collected by an independent
evaluator who is blind to the condition and not involved in the
delivery of the intervention.

Control Condition: Brenner Familiesin Training
(Standard Care)

Brenner FIT is an interdisciplinary, family-based pediatric
weight management clinic. Treatment teams comprised a
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pediatrician, counselor, dietitian, and physical activity specialist,
with others (eg, socia workers, physical therapists) as needed.
The entire family is encouraged to attend all aspects of the
treatment program, although only 1 caregiver is required. As
recommended with tertiary care stage 3 to 4 weight management
programs [23], treatment is guided by an established protocol
that is monitored using a clinical database.

After referral to Brenner FIT, families attend an orientation,
following which they are scheduled for an initial introductory
2-hour intake group session; these occur within 2 to 4 weeks of
the orientation. Monthly 1-hour-long visits with the dietitian,
counselor, and physical activity specialist are held for 6 months,
after which the child and caregiver seethe pediatrician. During
the 6 months of treatment, they attend 4 group classes, choosing
from topics such as mea planning, physical activity, and
parenting. Specialized visitswith the physical activity specialist
or physical therapist are scheduled when pertinent issues arise.
Clinic visitsinclude individualized goal setting (for behaviors
that the family/clinician have jointly agreed to address), healthy
eating and physical activity education, and behavioral counseling
to implement changes at home. Mativational interviewing,
modified by Brenner FIT for use with families [24], is key to
treatment; family counselorsaretrained in cognitive behavioral
therapy as well as parenting support and education,
nonrestrictive approaches to dietary modification, and
mindfulness and employ these approaches to assist familiesin
developing healthy habits. Self-monitoring is part of the
intervention: parents and children complete handwritten paper
diet and physical activity logs and return them to clinicians.

I ntervention Condition: Brenner Familiesin Training
Plus Mobile Health

Brenner mFI T includes all components of the standard Brenner
FIT program and 6 mHealth components that are designed to
target theoretically supported constructs (Table 1). The 6
mHealth components are (1) a mobile-enabled website, (2)
dietary and physical activity tracking and a physical activity
tracker, (3) caregiver podcasts (n=12), (4) animated videos (n=6)
for adolescent patients, (5) interactive messaging (between the
participantsand clinical staff), and (6) tailored clinical feedback.
All Brenner mFIT components are delivered by the clinical
staff. The components are outlined individually as follows.
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Table 1. Components of the Brenner Familiesin Training plus Mobile Health condition and associated theoretical constructs.

Component

Use/Content

Theoretical construct

M obile-enabled web-
site

Diet and physica ac-
tivity tracking

Caregiver podcasts

Youth-animated
videos

Peer and professional
support

Tailored clinical feed-
back

The mobile-enabled website will serve as the central hub of the mHealth components
and will enable easy access to study materials and feedback

Tracking physical activity viathe Fitbit wearable and behavioral food goalstracked via
the mobile-enabled website

A 12-part episodic story about caregivers who are working with their adolescent children
to help them to be active, eat healthy, and achieve a healthy weight. The podcasts will
deliver theoretically informed content around emotional regulation, proper use of incen-
tives, and providing support for their child to gain autonomy over their weight loss
program

A 6-part series of short videos about teenagers who are struggling but succeeding with
commonly encountered challenges to weight loss. Each episode will take on adifferent
scenario that youth face successfully. The brief videos will use a compelling story and
humor to address tough situations that the youths may find themselvesin, such as navi-
gating the holidays, being active despite barriers (eg, rain, inactive friends), shop-
ping/cooking for oneself, or lack of motivation to be active

Secure platformswill be created so that caregivers can give and receive encouragement
and feedback from peers and the clinical staff. The clinical staff will aso give direct
feedback regarding goal progress via directs texts and emails with families based on
personalized reports provided to the clinical staff

Personalized reports from each dyad will be provided to the clinical team on aweekly
basis, which will give insight into successes and challenges related to self-monitoring,
goal setting, goa attainment, and engagement with intervention materials

Facilitation (SCT?)

Facilitation (SCT); self-regulation
(SCT)

Outcome expectations (SCT); self-
efficacy (SCT); incentive motivation
(SCT); autonomy support (SDTb)

Observational learning (SCT); out-
come expectations (SCT); autonomy
(SDT); relatedness (SDT)

Relatedness (SDT); self-efficacy
(SCM)

N/A®

8SCT: social cognitive theory.
BSDT: self-determination theory.
°N/A: not applicable.

Component 1. A Mobile-Enabled Website

A mobile-enabled website (M ultimediaAppendix 1) devel oped
for the project and accessible viaatelephone, tablet, or personal
computer serves as a central hub for the materials. Podcasts,
animated videos, tracking summaries (for the parent and child),
goal setting, and messages are delivered viathe website utilizing
an application program interface that integrates data from a
commercia app (Fitbit) with data entered by participants.

Component 2: Dietary and Physical Activity Tracking

A wearable tracking device, chosen by the study team after
consultation with caregivers and patients from previous work,
isutilized for physical activity self-monitoring. Caregivers and
adolescents are instructed to download the Fitbit app to their
mobile devices, and adolescents are given a Fitbit Inspire HR
activity tracker which synchronizes with the Fitbit app. Maobile
phone apps have been shown to facilitate increased
self-monitoring [25], which supports tracking of progress on
behavioral goals (a component of Brenner FIT) by the youth
and reporting to the caregiver and clinical team. Tracking app
data are integrated into the mobile-enabled website.

Dietary behavioral tracking is supported by the mobile-enabled
website. Thisstrategy was chosen over the use of commercially
available apps because no commercially available apps are
congruent with the goals of the Brenner FIT program. The
mobile-enabled website lets caregivers and youths track their
goasinamanner that is appropriate for their rolein the weight
lossjourney. For example, parents are asked to set goalsrelated
to providing a healthy food environment (eg, provide 5 family

https://www.researchprotocol s.org/2020/6/€18098

dinnersthisweek), whereas youths are asked to set goalsrelated
to their behaviors (eg, eat 5 dinners with my family).

Component 3: Caregiver Podcasts

Caregiver podcasts tell a story of a caregiver of an adolescent
Brenner FIT patient helping higher child achieve a healthy
weight. Through an engaging story, podcastswill hel p caregivers
deal with the emotions that come with raising an adolescent in
treatment for amedical condition (ie, obesity), provide strategies
and encouragement to caregivers to help their adolescent build
autonomy  for healthy behaviors, engage in
age-/ahility-appropriate physical activity with their child, cook
healthy family meals, and provide healthy snacks. Podcasts
additionally focus on positive communication, interactions, and
challenges often encountered in parenting. Podcasts have been
used successfully in 4 previous studies by theteam [26-30] and
target severa constructsfrom the self-determination theory and
social cognitivetheory, including (1) outcome expectations, (2)
self-efficacy, (3) incentive motivation, and (4) autonomy
support. Podcasts will be 5 to 10 mins long each and
downloadable via the mobile-enabled website. Caregivers can
download and listen to 1 podcast each week in weeks 1 to 12.

Component 4: Animated Videos

Animated videos were created based on feedback from
adolescents previously enrolled in the Brenner FIT program. In
this study, youths are given access to these animated episodic
videosin six 30-second episodes. Animated videos are available
to the youth biweekly for the first 12 weeks. Animated videos
introduce scenarios encountered by adolescentswho are part of
a program like Brenner FIT. Each episode follows the youths
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as they deal with the negative and positive emotions of their
weight loss journey and the difficult social situationsin which
they find themselves engaged. The stories and scenarios contain
elements of humor and dramawhile targeting several constructs
from the self-determination theory and social cognitive theory,
including (1) observational learning, (2) outcome expectations,
(3) autonomy, and (4) relatedness. Similar to the podcasts, the
videos are accessible from the mobile-enabled website. The
scenarios were developed based on feedback provided by the
clinical staff with input from apanel of families enrolled in the
Brenner FIT program. Audio for the videos is available in
English with subtitles available in English and Spanish.

Component 5: | nteractive Messaging

Peer support is associated with weight loss [31]. Therefore,
opportunities are created for peer socia support among
caregivers and youths on the mobile-enabled website. As many
adults do not have socia media accounts, we also created a
private, secure, moderated message board on the mobile-enabled
website. Participants (caregivers and adolescents) are
encouraged to (1) post questions to the clinica staff, (2)
participate in group discussions and challenges (eg, post a
picture of your healthiest meal today), (3) post about physical
activities, and (4) share their success stories and challenges.
Participants on social mediaare encouraged to follow each other
aswell asacurated list of health professionals on social media.

Component 6: Tailored Clinical Feedback

Tailored feedback isprovided at regularly scheduled clinic visits
by the clinical staff based on aweb-based dashboard generated
from self-monitoring data. The clinical staff have accessto the
web-based dashboard that provides a summary of the level of
self-monitoring, level of physical activity, and progress on
behavioral/weight loss goals for the adolescent and their
caregiver. The staff use this information to engage with dyads
viaregularly scheduled face-to-face meetings and emailsto give
feedback based on behavioral progress, encouragement to
engagein greater self-monitoring, and/or theoretically informed
messages to promote self-efficacy, positive outcome
expectations, and self-regulatory behaviors.

Primary Outcomes

Primary Aim: Pilot the I ntervention in Dyads Recruited
From a Pediatric Weight Loss Clinic to Establish
Acceptability and Feasibility of the I ntervention Relative
to Standard Care

Acceptability is measured using a brief survey from caregivers
and youthsto gain insight into their reception of the 6 mHealth
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componentsfollowing the completion of the 6-month assessment
(ie, completion of the study). Surveys include the system
usability scale [32] to inquire about the usability of the
mobile-enabled website, tracking apps, Fitbit tracking device,
podcast format and content, animated video format and content,
and web-based interactions with other participants and the
clinical staff.

Feasibility is assessed consistent with the recommendations of
Leon et a [33]. Specifically, the team examines screening,
recruitment, randomization, retention, adherence, fidelity, and
the assessment process. The number of patients screened per
month, the number enrolled per month, the proportion of those
enrolled who are eligible, and the number who remain enrolled
in the study by condition are all tracked. Retention rates
(completion of at least 75% of monthly sessions through 6
months) are tracked for each intervention condition. The time
needed for assessments is monitored, and feedback on
participant burden is recorded. Examples of clinical staff data
includeincreasesin clinical staff time interacting with patients
and families, costs of delivering clinical staff training (eg,
orientation to the technology), time spent in technical support
with families related to mHealth components, and
hosting/maintenance of the mobile-enabled website. The team
developed a brief survey for the clinical staff to gain insight
into the benefits and challenges of using the mHealth
components and suggestions for improvements. Previous
publication documents from the study group have demonstrated
good engagement, retention, feasibility, and acceptability of a
mobile tracking intervention in youths and their families [34].

Implementation fidelity is assessed to inform a future
implementation-effectiveness study. Specifically, activity by
the clinical staff and participants is compared against what has
been directed (staff) or prescribed (participants). For example,
the number of downloads of podcasts/videos, frequency of
dietary and physical activity self-monitoring, goal setting, and
open rates for web-based messaging from the clinical staff are
recorded (Figure 1). The logs of participant engagement with
website components are utilized rather than using self-reporting
to remove recall bias. In addition, the participant retention rate
isconsidered asameasure of fidelity (the criterion for retention
rate has been detailed in the Trial Sample Size section). These
data give indicators of fidelity and dose and highlight areas for
improvement in future studies.
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Figure 1. Screenshots showing (l€ft to right) physical activity monitoring, goa setting, resources, and message board.
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Procedures and M easures

Youth Measures Only: Physical Activity and Diet

Accelerometer data are collected at a 7-day interval at baseline
and again at 6 months using ActiGraph GT3X+ accelerometers.
The accelerometers are set to collect datain the raw format and
analyzed by converting the data to 1-second epochs to account
for the intermittent and sporadic nature of children’s physical
activity [35] and to improve the ability to capture the transitory
physical activity patterns of children. During each 7-day data
collection period, these monitors are affixed to awrist strap on
the participant’s nondominant hand. Research by our team and
otherssuggest that complianceisgreater when the accel erometer
is worn on the wrist, and this placement also alows for
comparison with the National Health and Nutrition Examination
Survey normative data collected at the wrist beginning in 2011
[36-38]. The cut pointsare distilled in amanner consistent with
emerging research that alows for comparability with
wai st-based estimates [39]. Participants are instructed to wear
the monitor continuously over the next 7 days except during
bathing and sleeping. Once an accelerometer is received, data
from the accel erometer are downloaded using the manufacturer’s
software and aUSB computer interface. The accelerometer data
are reduced, cleaned, and processed using custom scripts in
Stata (StataCorp). The accelerometers areinitialized and set to
record beginning at 5 AM the day following their distribution.
Thisprovides 7 days of datafor analysis, from which 4 or more
complete (>10 hours) days will be extracted. Participant’s
accelerometer data are included in the analyses if 4 days with
10 hours of data are available.

Diet isassessed using the National Cancer Institutes’ automated
self-administered 24-hour (ASA24) dietary assessment tool
(version: ASA24-2016) on 3 nonconsecutive days (including 1
weekend day). The ASA24-2016 isavail able on both computers
and mobile devices and takes approximately 25 min to compl ete.
All youth participants complete one ASA24 at their baseline
orientation and at 6-month follow-up office visits to encourage
compliance while allowing youths and caregivers to ask
guestions and gain comfort with using the system. The project
coordinator contacts participants within 6 days (on arandomly

https://www.researchprotocol s.org/2020/6/€18098

RenderX

Resources

[ 2 |
selected day) following the office visits to inform participants
that they should complete the second/third dietary recall and
offers to conduct the recall over the phone if the youths need
assistance (the ASA 24 has been shown to perform equally well
asasdf-administered or interviewer-administered questionnaire)
[40,41]. A seriesof follow-up reminder messages and/or phone
calls are made by the coordinator to encourage completion of
the second/third of the two recalls if not completed within
24-hoursfollowing thefirst contact after the clinic visit. Dietary
data are collected at baseline and 6-month follow-up.

Caregiver and Youth Measures: Psychosocial Variables,
Sociodemographic Variables, and Weight Status

Family and individual (youth and caregiver) constructs are
assessed to identify potential mediators or moderators of
observed effects of the intervention; these areincorporated into
alarger tria inthe future. Brenner FIT uses the family systems
theory asaguiding model to address child and parent behaviors
within the context of their family [42] and presently uses a
number of scalesto assessfamilies participating in Brenner FIT.
Specifically, Brenner FIT families complete the Family
Assessment Device General Functioning subscale (capturing
family function) [43], Olson’s Family Communication Scale
[44], perceived stress[45,46], self-efficacy for physical activity,
impulsivity, and health behaviors of thefamily [47]. In addition,
the team administers scales to capture socia cognitive theory
and self-determination theory constructs targeted by the
intervention that are not captured as part of the intake process.
These include outcome expectations, autonomy, autonomy
support, and relatedness [48]. All psychosocid dataare collected
at baseline (before randomization), at 3 months, and at 6 months.
Details regarding the variables collected, their theoretical
rationale, and measurement instrument are presented in Table
2.

The caregiver and youth participants age, sex, race, and
ethnicity are collected viaaparental self-report upon enrollment
in Brenner FIT. The youth participantswill also self-report their
gender, race, and ethnicity during baseline data collection. The
weight status of caregivers and youths are quantified through
the calculation of BMI derived from the measurement of height
and weight at the intake and follow-up visits. Both height (SD
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0.1 cm) and weight (SD 0.5 kg) are recorded twice, and the normal clothing. The BMI z-score and percent of the 95th
values are averaged to producethefina value. BMI iscalculated  percentile BMI are calculated using the Centers for Disease

as kg/m?. Height and weight are measured without shoes in ~ Control and Prevention growth charts.

Table 2. Intervention-targeted constructs to be measured, participant providing data, theory, and instrument or method used.

Construct c/y? Theory Instrument or method

Weight status Y N/AP Measured height and weight: used to calculate the BMI (weight in kg/height in m) and cal-
culate the BMI z-score and percent over the 95th percentile

Physicad activity Y N/A Accelerometry (7 days of monitoring): used to estimate minutes of moderate-to-vigorous
physical activity per day

Dietary intake Y N/A Automated self-administered 24-hour (A SA24-2016) dietary assessment tool: used to estimate
dietary composition

Perceived autonomy support Y DTS Perceived parental autonomy support scale: produces a continuous score

Autonomy support C SDT Motivators' Orientations Questionnaire: produces a continuous score

Impulsivity SDT Abbreviated impulsiveness scale: produces a continuous score

Autonomy CIY SDT Subscale of the basic needs satisfaction in general scale: produces a continuous score

Competence CIY SDT Subscale of the basic needs satisfaction in general scale: produces a continuous score

Relatedness CIY SDT Subscale of the basic needs satisfaction in general scale: produces a continuous score

Self-efficacy for physical ac- Y sctd Self-efficacy for physical activity: produces a continuous score

tivity

Self-efficacy for healthy eat- Y SCT Self-efficacy to make healthy food choices: produces a continuous score

ing

8C/Y: caregiver/youth.

BN/A: not applicable.

CSDT: self-determination theory.
dSCT: social cognitive theory.

Secondary Outcome: Establish Costs Associated With
Implementation of Mobile Health Components When
Delivered With the Brenner Familiesin Training
Program

Economic costs of delivery (ie, resource use) associated with
implementing the two conditions are collected over the duration
of the program. These costs alow for calculation of the full
economic cost of delivering each condition, which includes
direct, indirect, and opportunity costs. Examples of these may
include utilization of supplies and materials (eg, the printing of
materials for participants), training costs (eg, hourly wages for
employees), costs associated with the actual delivery of the
mHealth components, and opportunity costs (eg, volunteer time,
donated materials). Net costs associated with delivering the
mHealth strategies will be calculated by subtracting the costs
for Brenner FIT from the costs of Brenner mFIT. Costs related
to the evaluation of these strategies/conditions are excluded to
capturethe true economic cost of replicating the strategies across
other clinics. Of the ways to express cost, oneis cost per child
enrolled. The more money caregivers pay for enroliment, the
lower the likelihood of participation, especialy when patients
are from lower socioeconomic categories. Willingness and the
ability to pay are assessed, as demonstrated in previous work
examining the cost-effectiveness of interventionsin youth [49].
However, for the proposed study, there are no additional costs
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for participants beyond those associated with the standard
Brenner FIT program (eg, co-pays).

Analysis Plan for Pilot Data

To inform future effectiveness of the trial, a quantitative data
analysis strategy is developed as part of the proposed study to
provide parameter estimates for future power calculations. For
the pilot datato be collected in this study, the analysisrelieson
amixed linear model to accommodate repeated assessments of
BMI. This approach is anticipated to be at |least as powerful as
the two-sample t test. At each follow-up visit, the change in
BMI z-scoreis calculated as the difference between the current
and baseline z-scores. However, as some studies suggest using
variations of relative BMI [50,51] or BMI for longitudinal data
[52], and there continues to be a debate about the best measure
to use to detect change particularly in children greater than the
97th percentile for BMI [53,54], the study group assesses the
BMI, BMI z-score, and percent over 95th percentile BMI for
youths with obesity [55] and secondary outcomes. These are
modeled as the dependent variable, with the baseline value,
assessment time point (in weeks), treatment group, and treatment
by visit interaction modeled as fixed effects and subject as a
random effect, with an unstructured variance-covariance matrix.
Contrasts are used to test the difference between treatment
groups at each visit, and the contrast for the 6-month visit forms
the primary effectivenesstest. Age, race, ethnicity, and sex are
included in the model. Restricted maximum likelihood
estimation is used to incorporate missing data under amissing
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at random assumption. Model assumptions are evaluated using
standard diagnostics. Transformations and nonparametric
alternatives are considered as needed. Sensitivity analyses to
examine the impact of missing data mechanisms on our results
are performed using a combination of multiple imputations,
pattern mixture, and inverse probability weighting analyses, as
appropriate.

Although sex as abiological variable is not believed to play a
substantial role in the weight-related behaviors of adolescents,
gender as a social variable is salient to this study, as girls, for
example, display different age-related patterns of physical
activity than boys[56], lower overall physical activity [57], and
greater declines in physical activity during early adolescence
(8-14 years) [58]. Thus, the team considers gender in the
intervention components and in al analyses via the inclusion
of gender as a dichotomous predictor and potential moderating
variable.

Trial Sample Size

Sampl e size was determined relying on guidance from Eldridge
et a [59] and Whitehead et al [60]. Specifically, we based our
sample on a feasibility outcome (retention) and the ability to
estimate parameters that will inform future tria power
calculations. Given a sample size of 40 (per group), thereisan
anticipated range of possible precision for the retention
probability estimates (Cls) as follows: a true retention rate of
60% yields a 95% CI of 55% to 75%; for a retention rate of
90%, the CI is 81% to 99%. The observed Cls provide a
plausible range for the true retention rate in our population and
trial conditions. If the Cls exclude values <80%, this would be
an acceptableretention rate to plan alarge-scaletrial of Brenner
mFIT; regardless, these estimates (Cls) are weighed heavily
and, together with many other components of the trial
experience, are used to determine overall acceptability and
feasibility, and along with estimates of effect size, these
estimates will assist with the design aspects of any future trial.
Scalability

This study will be informed by emerging literature on the
scalability of health promotion programs [61,62]. Specifically,
the several scalability considerations identified by Milat et a
[61] are evaluated, such as (1) reach and adoption, (2)
organizational resources required (including costs), (3)
intervention delivery (eg, acceptability, fidelity), (4) contextual
factors (eg, interaction of the intervention with organizational
contexts), and (5) evaluation approach. For example, we will
characterize the features of the clinic and its operations (eg,
equipment, staffing, costs, reimbursement) to identify areas of
potential variability to inform futurerollout. The data collected
provide answers to crucial questions suggested by Klingner et
al [63]: (1) Under what conditions and with whom does Brenner
mFIT work? (2) What is necessary to support clinical staff
implementation of Brenner mFIT? (3) What is necessary to
enhance the capacity of clinicsto support staff inimplementing
Brenner mFI T under different conditions? (4) What is necessary
to support broad, deep, sustained implementation of Brenner
mFIT? This information is crucial in helping us to scale the
intervention.
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Results

This study was approved by the Institutional Review Board in
July 2019, funded in August 2019, and will commence
enrollment in April 2020. The results of the study are expected
to be published in the fall/winter of 2021.

Discussion

Study Goal

This study seeks to establish an effective way to boost
adolescent weight loss by implementing asuite of mHesalth tools
in conjunction with an established pediatric weight loss clinic,
Brenner FIT. The design is based on a strong theoretical
background from the social cognitive theory and
self-determination theory, which have been shown to be
influential in adolescent weight loss. All the mobile materials
are developed to be inclusive of adolescents/caregivers from
different backgrounds and accessible through multiple ways.
The study is designed to test the acceptability and feasibility of
the mHealth intervention and compare it with the standard
treatment of Brenner FIT aone. The study design attempts to
minimize potential pitfalls and limitations that have plagued
prior research in this realm. The results have the potential to
changethe current approach and clinical methodology to address
adolescent weight loss through mobile technology and appsin
apotentially cost-effective fashion.

Study Limitationsand Addressing Potential Concerns

Although all efforts have been made to minimize threats to
validity and other potential pitfalls, afew limitations still exist
related to the reduction of bias and contamination. One of the
limitations is the inability to mask the conditions from the
clinical staff or their assignment from the participants as it
represents a potential threat to internal validity. However, the
independence of the research staff from the clinical staff should
protect against any expectancy effects biasing the data. Steps
to prevent bias are outlined next. First, all assessments and
analyses are conducted by the research staff or clinical
administrative staff who are not involved in patient care and
who are blinded to participant allocation. Second, data that are
not normally collected during routine clinical practice will not
be shared with the clinical staff who are in direct contact with
patients. For example, although the clinical staff working with
dyads randomized to the Brenner mFIT condition receive
personalized reports based on mobile self-reporting of food
consumption and physical activity, they do not receive data
from the 24-hour dietary recalls, research accelerometers, or
any questionnaires not normally administered asthesetoolsare
rarely availableto the clinical staff in standard practice. Lastly,
we will monitor the number and duration of sessionsto ensure
that the clinical staff are not scheduling more or longer sessions
with intervention participants.

In addition, the baseline data coll ection concludes before group
assignment is made, which will help to ensure that reactivity
(if any) to being assigned to the intervention group hastimeto
dissipate before the 3-month follow-up assessments. Meeting
recruitment goals is often a concern with any clinical trial
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involving a finite population. However, the Brenner FIT
program sees a large number of families per year that should
meet the criteria, and referrals are increasing from within the
Family Medicine and Pediatricsclinics of the WFBMC through
targeted advertising. Thisincreasesthe number of peopledligible

Moore et al
assignment, we assess contamination via the participant report
(posttest) to control for potential contamination.

Conclusions
The ImPACT study attempts to improve on adolescent weight

loss by supplementing a weight loss clinic curriculum with an
mHealth curriculum. The study not only develops the extra
curriculum but subsequently compares the combined treatment
(Brenner FIT + mHealth) with the standard of care (Brenner
FIT) in a randomized controlled trial to assess feasibility and
acceptability of the intervention. The results can help inform
future research and improve clinically meaningful weight loss
in adolescents.

to join the proposed study.

Although participants will be recruited from and treated within
the same clinic, group activities or classes are separated based
on group assignment. The mobile-enabled website is
password-protected, making it unlikely that the control group
could access it. As we cannot blind the clinical staff to group
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Abstract

Background: Children have high levels of curiosity and eagerness to explore. This makes them more vulnerable to danger and
hazards, and they thus have a higher risk of injury. Safety education such as teaching safety rules and tips is vital to prevent
children frominjuries. Although game-based approaches have the potential to capture children’s attention and sustain their interest
inlearning, whether these new instructional approaches are more effective than traditional approachesin delivering safety messages
to children remains uncertain.

Objective: The aim of this study is to test the effectiveness of a game-based intervention in promoting safety knowledge and
behaviors among Hong Kong school children in Grades4-6. It will also examinethe potential effect of the game-based intervention
on these children’s functioning and psychosocia difficulties.

Methods: This study comprises the development of a city-based role-playing game Safe City, where players are immersed as
safety inspectors to prevent dangerous situations and promote safety behavior in a virtual city environment. The usability and
acceptability tests will be conducted with children in Grades 4-6 who will trial the gameplay on a maobile phone. Adjustments
will be made based on their feedback. A 4-week randomized controlled trial with children studying in Grades 4-6 in Hong Kong
elementary schools will be conducted to assess the effectiveness of the Safe City game-based intervention. In this trial, 504
children will play Safe City, and 504 children will receive traditional instructional materials (electronic and printed safety
information). The evaluation will be conducted using both child self-report and parent proxy-report data. Specifically, child safety
knowledge and behaviorswill be assessed by aquestionnaire involving items on knowledge and behaviors, respectively, for home
safety, road safety, and sport-related safety; child functioning will be assessed by PedsQL Generic Core Scales; and psychosocial
difficulties will be assessed by the Strength and Difficulties Questionnaire. These questionnaires will be administered at 3 time
points: before, 1 month, and 3 months after the intervention. Game usage statistics will also be reviewed.

Results: This project was funded in September 2019. The design and devel opment of the Safe City game are currently under
way. Recruitment and data collection will begin from September 2020 and will continue up to March 1, 2021. Full analysis will
be conducted after the end of the data collection period.

Conclusions: If the Safe City gameisfound to be an effective tool to deliver safety education, it could be used to promote safety
in children in the community and upgraded to incorporate more health-related topics to support education and empowerment for
the larger public.
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Introduction

Background

Injury is the leading cause of death and disability among
childrenin many parts of theworld [1,2]. Despite the decreasing
trend of injuries around the world, the burden of injury remains
high in Hong Kong. Cross-cultural research showed that the
rate of unintentional transport-related injury was higher in Hong
Kong than in other developed countries [3,4]. Between 2001
and 2012, 742,552 children and adol escentsin Hong Kong were
treated for injuries including unintentional injuries attributable
to home accidents (39%), sports (18%), and road traffic (4%),
resulting in an annual direct medical cost of HK $230 million
(US$29.4 million) and anindirect cost of up to 2-3 times higher
[5]. Although traffic injuries were more common in younger
children, domestic and sport injuries were among the top 3
leading causes of injury in the age groups of 5-9 years, 10-14
years, and 15-19 years, respectively [5]. Furthermore, during
the same study period, more than 753 children died from
injuries, with traffic injury as the most frequent cause (0.69
deaths per 100,000 people) [5]. These findings suggest that
injuries can substantially cost society and should be prevented
as early as possible.

Despite the potentially severe and unplanned nature of
unintentional injury, these problems are largely predictable and
preventable. In Hong Kong, some preventive efforts have been
made by the government and health care professionals. For
example, the Road Safety Town and Bus were developed to
provide a simulated road environment to increase local
children’s awareness of road safety [6]. Online resources and
smartphone appsfor prevention of children’s sport and domestic
injuriesarealso availablein Hong Kong [7]. Nonethel ess, these
programs and resources are often time bound and designed to
guide mainly parents or teachersto minimizetheinjury hazards
for children. Local Hong Kong children lack opportunities to
learn safety and apply the safety knowledge by themselvesin
real-life situations. Thereare a so limited resourcesfor children
to learn safety outside of school. Traditional classroom-based
education often uses one-way instructional approach from the
instructor to the students, which can make learning dull and
ineffective [8].

In recent years, game-based learning has become increasingly
popular. Some evidence shows that game-based learning can
enhance student motivation and engagement and critical thinking
skills [9]. It can also trigger curiosity and fantasy in students,
thereby increasing their intrinsic motivation and enjoyment in
learning [10]. For example, serious games, defined as
computerized games produced for educational or training
purpose [11], can provide a platform for children to learn and

http://www.researchprotocols.org/2020/6/e17756/

explorethe materialsat their own pace. After gameplay, teachers
can conduct in-class discussions on students gaming
experiences to reinforce the new knowledge gained from the
gameplay. Teachers can al so make use of thein-game point and
ranking system to develop healthy competition between students
to make learning more interesting. Several meta-analyses have
shown support for the positive effects of video games with
elements such as immersive stories and interactive game
environment on health-related behavior including diet, physical
activity, and symptom management [12,13]. By contrast, there
has been inconsi stent evidence on the association between time
spent playing games and psychosocial difficultiessuch associal,
emotional, and behavioral problemsin children[14,15]. Severa
studies have shown a relationship between violent video game
use and aggressive behavior and poor performance in school
[14,16]. However, little is known about the impact of serious
games on children’s functioning and psychosocial difficulties.

Based on the experiential gaming model proposed by Kiili [17],
positive user experiences are reinforced through the use of
immediate feedback, clear goas, and developmentally
appropriate challenges. Experientia learning is al'so known as
the process of learning through experience, which has
demonstrated effectiveness in enhancing student reasoning and
critical thinking skills[18]. Most of the existing safety training
studies were conducted through virtual reality (VR) games,
which allow children to learn and practice safety techniquesin
realistic smulated situations. A meta-analysis published in 2014
identified 19 articles on child pedestrian safety behavioral
interventions and found that repeated practice in vivo at
street-side locations or in game-based VR environments was
the most effective strategy [19]. Although VR techniques are
increasingly used for education and training purposes,
game-based VR training requires expensive production, and
young children without adequate safety knowledge may find it
difficult to navigate the virtual environments alone [20]. To
overcome these VR game limitations, another popular genre of
video and computer games introduced is role-playing games
(RPGs). As with VR game, RPG allows players to strategize
and interact with in-game objects and resources, thereby
increasing their motivation, critical  thinking, and
problem-solving skills [21,22]. Instead of training players in
realistic simulated hazard situations, RPG players can create
their own avatar/character customized with unique attributes,
skills, and traits to play and advance in the cyber world.
However, no tridls have been conducted to evaluate the
effectiveness of RPG-based intervention for injury prevention.

To our knowledge, only few digital safety games are available
on the market, all of which have high usage and download rates
but are devel oped for Western child populations and in English
language [9,23]. Although there has been positive user feedback
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on these games, including better safety knowledge and behaviors
[23], cultural and language differences could undermine
non—English-speaking children’sinterest in these games. Hence,
we would like to design and develop a Chinese digital safety
game for Hong Kong children.

Aims of This Study

This paper describes the protocol for a study that will test the
effectiveness of an intervention using amobile city game, Safe
City, to improve the safety knowledge and behaviors of Hong
Kong Chinese childrenin Grades 4-6 by arandomized controlled
trial. Our hypotheses are as follows. (1) children in the
intervention group (ie, those who receive the Safe City game
intervention) will have higher levels of correct safety knowledge
and behaviorsthan children in the control group (ie, those who
receive electronic and printed safety information) at 1- and
3-month follow-ups. (2) We expect a change in the children’s
functioning and psychosocia difficulties. At 1- and 3-month
follow-ups, we expect that children in the Safe City intervention
group will show better functions and fewer psychosocial
difficulties than those in the control group. (3) We expect that
those who play the game more frequently will show greater
improvement in safety- and health-related outcomes.

Methods

Research Strategy

This study will follow the analysis, design, development,
implementation, and evaluation model of instructional design
[24] to design, produce, and test a mobile safety game—based
intervention for improving safety knowledge and behaviorsin
Hong Kong Chinese children.

Game Design

The mobile game, Safe City, will be co-designed by our project
team (pediatricians, psychologists, safety experts, and
experienced health promotion researchers) and the game
development team (programmers, artists, and sound designers).
Themodel of learning used in the Safe City gamewill be guided
by the social cognitive theory [25] and elaboration likelihood
model [26]. The elaboration likelihood model proposes that
capturing attention is the first step in motivating people to
process information [26], whereas the social cognitive theory
proposesthat behaviora changeisafunction of improved skills
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and confidence through repeated modeling, feedback, or both
[25]. Hence, the Safe City game will be packaged as an RPG
with multiple components to teach players how to recognize
and minimize injury hazardsto prevent injuriesin areal-world
environment.

In the game, players will start by indicating their preferred
gender, hairstyle, facial features, and clothing for their human
avatar who will assumetherole of safety inspector in the virtual
city. This avatar-creation approach is to engage the player in
the game as if he or she is exploring the game city using the
first-person perspective. As a safety inspector, the player will
use the city map provided in the game to identify safe routesto
navigate between potentially dangerous checkpoints (homes
and athletic areas) and assessthe safety level of the checkpoints
in the busy and lively land of Safe City. The gameplay will
feature mini games (eg, multiple choice questions, spot the
danger, and matching items to reinforce safety messages) with
fun elements such as game points and in-game ranking to
encourage daily play of the game plus engagement strategies
such as positive reinforcement (ie, point addition for each correct
response) and response cost (ie, point deduction for each
incorrect response) to promote safety behavior.

Figure 1 illustrates the gaming process by which the Safe City
game-based intervention may influence the students target
outcomes. All these game concepts and technical specifications
of the game will be stated in the game design document for
guiding the development of prototypes of the game. To create
an effective and developmentally appropriate learning product,
a multiple-phase study approach (collaboration, prototyping,
and evaluation) will be employed to produce design prototypes
that are developmentally appropriate, comprehensible, and
attractive for the end users (children in Grades 4-6) [27].
Collaboration will involve working with game designers and
exploring ideasfor design prototypes. The prototype game will
be played by a group of 4-8 children from the target age group
and a debriefing session will be arranged to review their
gameplay experiences. The gameplay will be further adjusted
based on these end users' feedback. During the eval uation phase,
ad-week, 2-arm randomized intervention trial will be conducted
with 3 data collection periods (baseline and 1- and 3-month
follow-ups). Participants will be randomized into 2 groups (the
Safe City game intervention group and a traditiona health
education group) in a1:1 alocation ratio (Figure 2).

JIMIR Res Protoc 2020 | vol. 9 | iss. 6 |e17756 | p.80
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Figure 1. The Safe City gaming process.
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Participants

Four districts, including Kwai Tsing, North, Sham Shui Po, and
Tai Po, werefound to have the highest rates of traffic, domestic,
and sport injuries in Hong Kong [5]. All nonspecial, local
(noninternational) primary schoolsin the selected districts will
be eligiblefor participation in the evaluation. Among them, we
will recruit 4 schools. Assuming an average of 30 students per
classand aparticipation rate of 70%, thetrial will have 4 schools
x 3forms x 4 classes x 30 students x 70% = 1008 participants.
Primary schoolswill be ablocking factor in randomization. All

http://www.researchprotocols.org/2020/6/e17756/
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students in Grades 4-6 will be invited to join the trial.
Participating students within each school will be randomized
with al:1 allocation ratio into the intervention or control group.
Because theintervention materialswill be designed in traditional
Chinese, students who are not able to comprehend the Chinese
questionnaires at baseline will be excluded from this study. An
invitation letter will be sent to all schools in the selected
districts. Upon obtaining school consents, informed written
consentswill be collected from parents of participating students
before randomization.
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Figure 2. Study flowchart.
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Sample Size Calculation

A previousintervention study reported a small-to-medium effect
on road crossing behaviors (Cohen d=0.258) [23]. Assuming a
conservative effect of 0.181 (70% of the previous study), 1008
participants (504 in each group) should be recruited to detect
this effect size with 80% statistical power at 5% significance
level.

I ntervention

A total of 1008 Hong Kong Chinese children studying in Grades
4-6 will berecruited and randomly all ocated to the intervention
(ie, the Safe City game) and control (ie, promotional |eafletson
safety information) groups. The participant recruitment and
randomization process will be independently carried out by
different research assi stants. Outcome assessorswill be blinded
to the alocation of participants in each group. To avoid
contamination between groups, unique login credentials will
be provided to each participant. The participant will need to
enter these login credentials when accessing the game. This
strategy is designed to prevent students in the control group

http://www.researchprotocols.org/2020/6/e17756/

from getting the same intervention. At follow-ups, a
questionnaireitem will ask whether the participant has used the
Safe City game to inform subsequent analyses.

Students in the intervention group will be given a manua
containing instructions to play the Safe City game. A research
assistant will provide a briefing session on the game in each
participating school. A unique username and password set will
be created for each user to log in the game. These login
credentials will be provided to the student participants in a
sealed envel ope after the briefing session and can be retrieved
from the research team anytime during the intervention period.
The participants will be permitted to play the game as many
times as desired within a4-week timeframe. The playersranked
in the top 20 will receive areward in the form of book coupon
after the intervention ends.

All students in the control (ie, health education) group will
receive a comprehensive package on safety information. The
information package includes both printed and electronic
promotional materials regarding safety and a comprehensive
list of relevant website and information sources. Theinformation
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from these rel evant websites and information sourcesis similar
to that used in devel oping the safety case scenariosfor the Safe
City game. Consequently, both intervention and control arms
will have comparable accessibility to safety-rel ated information,
and the major contrast between the two groups will be the
method of presentation (game-based learning vs traditional
health promotion approach, ie, unidirectional information

package).
Outcomes

Primary Outcomes: Safety Knowledge and Behaviors

Child safety knowledge and behaviors will be measured by a
guestionnaire involving items adopted from the existing
literature and questionnaires under the 3 contexts. home safety
[28], road safety [23], and sport-related safety [29]. Someitem
wordings will be modified to ensure their relevance to local
environments. Child participants will be asked to indicate their
level of involvement in the said behavior (eg, home safety: use
sharps without the presence of my parents; road safety: forget
to look properly because you are thinking about someone el se;
sport-related safety: play whileinjured) on a5-point Likert scale
ranging from “Never” to “Very Often.” They will also be asked
to indicate their agreement on safety-related statements (eg,
home safety: never leavefood or water unattended on the stove;
road safety: stop at red lights and stop signs; sport-related
safety: do warm-up exercise before having any sports activities)
on a4-point Likert scale ranging from 1=Strongly disagree to
4=Strongly agree. A total scorewill be generated for each safety
context by summing the relevant items. These items will be
self-completed by the children at baseline and 1- and 3-month
follow-ups. At each follow-up, their parents will aso be asked
to rate the degree to which children have shown changes in
safety knowledge and behavior after the intervention on a
5-point Likert scale ranging from 1=Much worse to 5=Much
better.

Secondary Outcomes

PedsQL Generic Core Scales

Child functioning will be measured by both child self-report
and parent proxy-report versions of the Chinese PedsQL Generic
Core Scales which are suitable for usein ages 8-12 [30]. It has
4 scales with 23 items measuring child physical (eg, | hurt or
ache), emotional (eg, | feel afraid or scared), social (eg, | have
trouble getting along with other kids), and school functioning
(eg, | miss school because of not feeling well). Each item is
rated on a 5-point scale from O (never) to 4 (almost always). A
higher score indicates better functioning. Its Chinese version
has been validated in Hong Kong with good psychometric
properties [31].

Strength and Difficulties Questionnaire

Both child self-report and parent proxy-report versions of the
Chinese Strength and Difficulties Questionnaire (SDQ) will be
used to measure children’s psychosocia behavior. The SDQ
has 5 subscales, including emotional symptoms (5 items; eg,
often unhappy, depressed, or tearful), conduct problems (5items;
eg, often loses temper), hyperactivity/inattention (5 items; eg,
restless, overactive, cannot stay still for long), peer relationship
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problems (5 items; eg, rather solitary, prefers to play alone),
and prosocia behavior (5 items, eg, considerate of other
people's feelings). Each subscale has a score, and the first 4
subscales generate a total score of difficulties (20 items) [32].
The parent proxy-report version of SDQ in traditional Chinese
has been validated and demonstrated satisfactory reliability and
validity [33]. The self-reported version has also been used in
younger children (aged 8-13 years) with satisfactory results
[34].

Game Usage Statistics

The user account system will capture al in-app/task-specific
actions taken by the player, including login time, gameplay
duration, total game points, the number of correct and incorrect
responses in each safety domain (ie, home safety, road safety,
and sport-related safety), and the number of attempts needed to
reach the correct answer. The account system will only be
accessible to the members in the research team, and all user
datawill be encrypted with aunique password generated by the
research team. The usage datawill be retrieved from the account
system for process evaluation as well as for guiding award
reimbursement.

Data Analysis

Resultswill be reported from intention-to-treat analysis, where
outcome variables of the dropouts will be assumed to be
unchanged from the previous assessments to provide a
conservative estimate. A complete-case scenario will also be
considered as a sensitivity analysis. The effectiveness of the
intervention in achieving the proposed targetswill be estimated
using linear mixed models. Group allocation will be included
as dummy independent variable. School will be controlled as
random intercepts, whereas covariates, such as child’s age and
sex and family socioeconomic status, will be adjusted as fixed
independent variables. The linear model will be used for
continuous outcomes, whereas | ogi stic and Poisson modelswill
be used for binary and count variables, respectively. The
association between total game points and pre—post changesin
outcomes will also be analyzed using the linear mixed models
among studentsin theintervention group. Studentsin the control
group will not be considered in this analysis because they will
not be able to access the game. Game usage statistics will be
added to the model asindependent variables.

Ethical | ssues

This trial is registered on the ClinicalTrials.gov database
(NCT04096196) and has been approved by the Institutional
Review Board of Hong Kong University and Hospital Authority
Hong Kong West Cluster (Reference number: UW 19-028).

Results

Safe City is currently at the initial stages of development and
programming of its prototype version. Acceptability and
usability tests on target participants will subsequently be
conducted to detect and correct occasional bugs or problems
and refine the design. Participant recruitment will commence
in September 2020. Completion of data collection isanticipated
to occur in March 2021, and analysis of results will be
undertaken by December 2021.
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Discussion

Childhood injury isamajor public health problem. Although it
istheleading cause of disability and death for children in many
parts of the world [1,2], prevention strategies to tackle this
public health problem are still inadequate. Health education is
an important part of health promotion, and middle childhood is
the ideal time for health education. In Hong Kong, safety
training and programs often take place in forma education
settings such as classroom. Although simulated road facilities
such as Road Safety Town and Bus are available in the local
community for children to learn road safety, this type of
community-based learning has limitations such as short visit
time and inconvenient location. Recent advancesin technology
allow students to learn with more opportunities to explore
real-world problems and challenges in a virtual environment
[9]. Evidence suggests that game-based learning may enhance
positive learner experiences, feelings of empowerment and
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self-efficacy, and positive psychological outcomes including
enjoyment and confidence [12,35,36]. Several safety games
have been devel oped for Western children with high usage and
download rates [9,23]. This will be the first report of a safety
promotion game developed for Hong Kong child population.
We are hopeful that the game can be a valuable tool for
prevention of childhood injury in the community in the long
run. Moreover, the resulting city game platform can be used for
genera health education purpose, so other health topics such
as mental health and substance use can aso be incorporated
into the game in future development phases. Moreover, thisis
the first known research trial assessing the effectiveness of a
mobile serious game in teaching children about safety
knowledge and behaviors. Findingsfrom this study will be made
available to the public, local schools, news media, education
groups, and safety organizations working to improve injury
prevention in Hong Kong and beyond, as they could inform
future innovative strategies for injury prevention.
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Abstract

Background: HIV pre-exposure prophylaxis (PrEP) is recommended for populations at high ongoing risk for infection. There
are noted racia disparitiesin the incidence of HIV and other sexually transmitted infections (ST1s) for African, Caribbean, and
Canadian Black (ACB, black) populations in Ontario, Canada. Although blacks represent only 4.7% of the Ontario population,
they account for 30% of HIV prevalence and 25% of new infectionsin the province. The existing clinical public health practice
toolkit has not been sufficient to optimize PrEP uptake, despite the overwhelming evidence of PrEP’s efficacy for reducing HIV
transmission risk. Since its establishment as an effective HIV prevention tool, the major focus in behavioral research on PrEP
has been on understanding and improving adherence. To date, there is no known formalized intervention in place designed to
support ACB men and women at high risk of making high-quality decisions regarding the adoption of PrEP asan HIV prevention
practice.

Objective: We propose 2 aimsto address these gapsin HIV prevention and implementation science. First, the Ottawa Decision
Support Framework (ODSF) for use in the PrEP decisional needs of black patients was adapted. Second, the decision support
intervention to estimate effect size compared with control conditions in reducing decision conflict and predicting adherence over
60 days was pilot tested.

Methods: Inaim 1, we propose a cross-sectional qualitative descriptive study using data collected from key informant interviews
with eligible PrEP patients (n=30) and surveyswith health professionals (h=20) involved in HIV PrEP management. Data obtained
from aim 1 will be used to develop a decision support intervention based on the ODSF. In aim 2, the adopted decision support
intervention using a block-randomized design to estimate effect size compared with control conditions in reducing decision
conflict and predicting adherence over 60 days was pilot tested. Hypothesis testing will be de-emphasized in favor of generating
effect size estimates.

Results: A research award was funded on March 25, 2017 (Multimedia Appendix 1). Ethical approval was received on March
25, 2019 (with supplemental approval received on May 10, 2019). Data collection started on April 9, 2019. As of September 30,
2019, we enrolled 29 patients and 24 health care providers for aim 1. We are currently analysing the data collected for aim 1.
Aim 2 is scheduled to start in May 2020.
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Conclusions: This study will provide evidence-based information on the decisional needs of black patients who are at risk of
HIV and have been offered PrEP. The study will also test the effect of decision support intervention in reducing decision conflict,

adoption of PrEP, and adherence to PrEP.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(6):€15080) doi:10.2196/15080

KEYWORDS

PRR1-10.2196/15080

pre-exposure prophylaxis; PrEP; HIV; blacks; prevention; smartphone; mobile phone

Introduction

Background

HIV preexposure chemoprophylaxis (PrEP) is recommended
for populations at high ongoing risk of HIV infection [1]. There
are noted racial disparities in the incidence of HIV and other
sexually transmitted infections (STIs) in African, Caribbean,
and Canadian Black (ACB) populations in Ontario. Although
blacks represent only 4.7% of the Ontario population, they
account for 30% of the HIV prevalence and 25% of new
infections in the province. There are also especially high rates
of HIV in black individuals with a history of STI diagnosis
[2,3]. Significant scientific gaps remain regarding the best
strategiesfor supporting PrEP scal e-up among blacks. Research
evidence on self-determination theory (SDT) indicates that
informed and autonomous decision making is a central
component in facilitating motivation for long-term maintenance
of health behaviors, such as oraly taking PrEP daily. This
concept has been demonstrated in clinical trials across various
populations and health domains [4-9] but has only recently
received attention in HIV prevention [10-12]. Considering that
decisions regarding whether to start and continue using PrEP
can be complex, there are no known studies that have
investigated the decisional needs of black patientswho are asked
to consider taking PrEP. Furthermore, there is no known
intervention that provides decisional support to blacks making
choices concerning PrEP initiation. There is aso a gap in
evidence on how the quality of black patients decisions to
initiate PrEP is related to PrEP adherence.

The existing clinical public health practice toolkit has not been
sufficient to optimize PrEP uptake [13-28], despite the
overwhelming evidence showing PrEP’s efficacy in reducing
HIV transmission risk [29-33]. Since its establishment as an
effective HIV prevention tool, the major focus in behavioral
research on PrEP has been in understanding and improving
adherence [34-40]. To date, there is no known formalized
intervention in place designed to support ACB men and women
at high risk of making high-quality decisions regarding the
adoption of PrEP as an HIV prevention practice. We define
adoption as an internally endorsed commitment to integrating
PrEP into one's personalized risk reduction plan. This is
distinguished from the important concept of adherence, which
refersto compliance with amedication administration schedule.

Objectives

We propose 2 aims to address these gaps in HIV prevention
and implementation science:
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1. Adapting the Ottawa Decision Support Framework (ODSF)
for use in the PrEP decisional needs of black patients
(Multimedia Appendix 2).

2. Pilot testing the decision support intervention using a2-arm
randomized design to estimate effect size compared with
the control condition in reducing decision conflict and
predicting adherence over 60 days.

Methods

Characteristics of the Research Population

Number of Subjects

We will enroll a maximum of 90 (aim 1: n=50, 30 patients, 20
service providers, aim 2: n=40) participants in the study. We
expect that 1 in every 3 persons that we screen will enroll in
the study; thus, we anticipate screening 140 individual sto reach
our enrollment goal.

Age of Subjects

Wewill enroll subjects>18 years of age. We excluded children
under the age of 18 years because we assessed that the risk of
aconfidentiality breach was heightened for the youth under the
legal age of emancipation. Furthermore, the youth in this age
range may require parental/guardian consent for research
participation and medical procedures. Complying with such
requirements may increase the risk of inadvertent disclosure of
information that the youth may have wanted to remain private.
With these complexities in mind, we cannot justify the risk of
enrolling people aged younger than 18 years as our primary
research aim can reasonably be addressed without their
inclusion. We are also restricting the enrollment of individuals
aged older than 65 years to minimize the potential for
confounding due to aging-related neurocognitive factors.

Gender of Subjects

We will include both men and women (cisgender and
transgender inclusive). We will monitor participant enrollment
for aim 1 and aim 2 to ensure that there is an equitable gender
distribution in the study. We will not apply gender enrollment
targets to the recruitment of health care professionals.

Racial and Ethnic Origin

The sample will consist only of individuals who are racially
categorized as black. The research questions addressed in this
proposal are specific to blacks. The focus on blacks in Canada
isdueto their disproportionate representation in Canada’'s HIV
epidemic. Given this, black racial homogeneity is essential to
theinternal validity of the study, and thus, it isinappropriate to
enroll nonblacks into this study. Owing to generations of
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immigration coming into Canada from countriesin Africaand
the Caribbean, the black population is ethnically and culturally
heterogeneous. We, therefore, expect considerable ethnocultural
diversity in the sample; however, we will not set enrollment
targets based on culture or ethnicity. We will not apply
race/ethnicity criteria to the recruitment of health care
professionals.

Inclusion Criteria

A subject will be eligible for study participation if they (1) are
aged at least 18 years, (2) identify as an African, a Caribbean,
and/or a Canadian black, (3) currently live in the Greater
Toronto Area (GTA), (4) can speak and understand English,
and (5) are assessed by the referring health care provider as
being a good candidate for starting HIV PrEP.

A health care professional will be eligiblefor study participation
if the following conditions are fulfilled:

1. Areemployed at aparticipating clinical or community-based
agency.
2. Have ahedlth care role involved in any component of the
PrEP care continuum including the following:
+ Identifying individuals at the highest risk for
contracting HIV
» Increasing HIV risk awareness among theseindividuals
»  Enhancing PrEP awareness
»  Facilitating PrEP access
» Linking to PrEP care
»  Prescribing PrEP
»  PrEP clinica management
»  Supporting PrEP adherence
» Retaining individualsin PrEP care

Subject identification, Recruitment, and Consent

Subject I dentification

A venue-based nonprobability samplewill be used to identified
12 clinical and community-based agencies. The 12 participating
agencies located in downtown Toronto and suburban areas of
the GTA with high concentrations of black residents include
the following:

St. Michael’s Family Practice Unit

«  Sumac Creek Health Centre

+  St. James Town Health Centre

« St Lawrence Health Centre

» Health Centre at 80 Bond Street

» Health Centre at 410 Sherbourne

«  Women's Health in Women's Hands Community Health
Centre

« Africansin Partnership Against AIDS

«  Church Wellesley Health Centre

«  Taibu Community Health Centre

» Black Coalition for AIDS Prevention

+  Committeefor Accessible AIDS Treatment

Staff employed a the participating clinica and
community-based sites will identify prospective participants
that meet basic study-defined eligibility criteriafor HIV PrEP
as described in the inclusion and exclusion criteria of this
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protocol. Onceit isdetermined that apotential participant meets
the digibility criteria, the staff will inform the patient about the
study’s existence and inquire if they want to be contacted by a
research assistant (RA). If the person agrees to be contacted,
then the staff will ask the patient (potential study participant)
to provide written consent to release their information to the
research team. Once written consent is obtained, the staff will
relay the person’s contact information to the study office. An
RA will follow up with the patient by phone to further explain
the study and to conduct a confirmatory eligibility screen.
Eligible participantswill beinvited (with assistanceif necessary)
to visit the study office at 209 Victoria Street for informed
consent and enrollment.

Some participants identified through the participating clinical
and community-based agencies may elect to receivethe study’s
contact information and call the study office, in lieu of (or in
addition to) authorizing site staff to releasetheir personal contact
information to the RA.. Participants who contact the study office
will be given a brief overview of the study and asked if they
wanted to learn more details. If the person is interested in
knowing more about the study, then the RA will further explain
the study and conduct an eligibility screen. Eligible participants
will be invited (with assistance if necessary) to visit the study
office at 209 Victoria Street for informed consent and
enrollment.

Subject Recruitment

We will recruit primarily from community-based and clinical
providers. Personnel at the selected participating clinical and
community-based agencies will assist with recruitment. RAs
will be available by phone during the same operating hours as
the participating clinical and community-based agenciesin order
for them to (1) be reached by phone by someone attempting to
make a referral and (2) initiate contact with a potential
participant within the same business day. The RA'srolein the
recruitment process is to screen for initial interest and, if the
person is interested, to then screen the