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Abstract

Background: Tobacco useisthe leading cause of preventable morbidity and mortality. Adults with low income and members
of certain racial and ethnic minority groups arelesslikely to quit, and therefore, they experience profound tobacco-related health
disparities. Mindfulness training can increase the rates of smoking cessation and lapse recovery, and telehealth and SMS text
messaging have the potential to provide more accessible treatment.

Objective:  This study aims to test the efficacy of delivering mindfulness-based smoking cessation treatment through text
messaging (iQuit Mindfully) and telehealth (group videoconferencing), both as stand-alone interventions and in combination. In
addition, it aims to examine the underlying mechanisms of mindfulness treatment.

Methods: In this 2x2 randomized controlled trial, participants are randomized into 1 of 4 groups based on assignment to iQuit
Mindfully text messages (yes or no) and mindful ness videoconference groups (yes or no). The primary outcomes are biochemically
verified smoking abstinence at 8, 12, and 24 weeks after the start of treatment. Secondary outcomes include the frequency of
home mindfulness practice and self-reported levels of mindfulness, emotions, craving, withdrawal, dependence, self-efficacy,
and social support.

Results: Recruitment, treatment, and assessment began in spring and summer 2021, and data collection is expected to continue
through spring 2024.

Conclusions: Thisproject aimsto improve smoking cessation outcomesfor low-income, racialy and ethnically diverse smokers
through mindful ness-based telehealth group counseling and text messaging support. We also aim to advance the scientific study
of the mechanisms of action of mindfulness treatment, which could inform the development of more efficacious and efficient
treatments to reduce tobacco disparities.

Trial Registration: Clinicaltrials.gov NCT04965181; https://clinicaltrial s.gov/ct2/show/NCT 04965181

International Registered Report Identifier (IRRID): PRR1-10.2196/35688

(JIMIR Res Protoc 2022;11(8):€35688) doi:10.2196/35688
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Introduction

Background

Tobacco use, the leading cause of preventable morbidity and
mortality [1], disproportionately affectslow-incomeand African
American populations [2]. Both low-income and African
American smokers have higher incidence and mortality rates
of tobacco-related cancers[3-5]. Furthermore, cigarette smoking
ismore prevalent among adultsliving below thefederal poverty
line (25.3%) compared with those at or above the poverty level
(14.3%) [6]. Smoking cessation greatly reduces the risk of
cancer and related death [7,8], and most smokers in the United
States (regardless of income, race, or ethnicity) want to quit
smoking. However, only 7% quit each year [9], and the rates
of successful smoking cessation are even lower among
low-income and African American adults [2,9]. There is an
urgent need to improve evidence-based smoking cessation
interventions to better serve these populations.

Mindful nesstraining can increase the rates of smoking cessation
and lapse recovery [10-12]. These programs teach individuals
to observe present-moment sensations without judging or
reacting to them. For example, mindfulness involves
moment-to-moment awareness of stress, unpleasant emotions,
and craving (all of which can be potent triggers for smoking)
so that people can purposefully choose how to respond, rather
than automatically react to the triggers by smoking [13]. Most
research on mindful ness-based interventions (MBI s) hasfocused
on higher-income and non-L atino White popul ations. However,
M BIs have shown benefitsfor smoking cessation in low-income
[14] and racially and ethnically diverse adults [10,11]. In
addition, mindfulness-based relapse prevention has been
reported to be more efficacious than traditiona relapse
prevention in reducing drug use among racial and ethnic
minority women [15]. In a sample of racialy and ethnically
diverse adult smokers, higher mindfulness was indirectly
associated with alower likelihood of smoking lapse through its
association with reduced stress [16]. Moreover, among
low-income African American adults, the ability to practice
mindfulness on one's own, without having to rely on external
resources, has been described as helpful for managing stress
and improving health [17].

Although mindfulness practice does not require substantial
resources, the mindfulness interventions that have undergone
the most empirical testing involve considerable time and
resources. Mindfulness-based stress reduction (MBSR) [18]
and mindfulness-based cognitive therapy (MBCT) [19] are
typicaly provided by highly trained instructors in 8 weekly,
in-person 2- to 2.5-hour sessions, plus a day-long retreat.
Although these programs are beneficial for those with the
requisitetime, transportation, and financial and other resources,
thereis a need for more cost-effective and scalable MBIsfor a
broader reach. For example, offering MBIs through telehealth
(eg, group videoconferencing) could improve treatment access.

https://www.researchprotocol s.org/2022/8/e35688

A 2020 systematic review supported the feasibility and
acceptability of delivering MBSR and MBCT via group
videoconferencing, with moderate positive effects on mental
health outcomes compared with inactive controls and no
significant differences compared with in-person delivery [20].
A broader 2021 systematic review of web-based MBIs
(including MBIsother than MBSR and MBCT aswell asvarious
forms of guided and unguided web-based delivery) found
pre-post intervention benefits for well-being, depression,
anxiety, stress, and mindfulness [21]. Therapist-guided
web-based MBIs were superior for reducing stress compared
with unguided web-based MBIs [21]. To our knowledge,
mindfulness-based smoking cessation treatment has not been
delivered through group videoconferencing, although MBlsfor
smoking cessation have been provided through web-based
prerecorded video instructions with telephone counseling
support [22] and smartphone apps [23,24]. Given the safety
concernswith in-person groups during the COVD-19 pandemic
and our goal of developing more scalable interventions, we
recently transitioned mindfulness-based addiction treatment
(MBAT), an 8-week group-based smoking cessation
intervention, from in-person to web-based delivery [25]. The
first 5 weekly sessions were conducted in person, with the last
3 successfully delivered through group videoconferencing.
Providing all 8 MBAT sessions on the web could further
improve access to treatment.

In addition, innovative methods are needed to increase MBI
engagement and promote adherence to mindfulness practicein
daily life; that is, MBIs encourage participants to practice
mindful ness between sessions, and consistent home practiceis
hypothesized to be a key factor in producing therapeutic
outcomes [26]. However, mastering a new skill in treatment
does not necessarily mean that it will trandate to rea-life
situations, and a consistent barrier to treatment success occurs
when individualsfail to practice mindfulnessin daily life. MBI
participants often do not practice mindfulness as frequently as
directed [11,26]. Relatedly, thelack of support between weekly
MBI sessions could limit the effectiveness of the intervention.
Additional support may be needed for low-income smokers
who  experience  significantly —more  stress  and
smoking-conducive contexts on a day-to-day basis[16,27] and
have lower health care access [2]. Mobile health (mHealth)
technology (eg, delivering interventionsthrough text messaging)
offers promise to (1) deliver more cost-effective and scalable
treatment, (2) increase engagement with mindfulness home
practice, and (3) providevital 24/7 support to improve smoking
cessation outcomes for low-income smokers. For example, text
messages could encourage people to use mindfulness coping
strategies amid day-to-day stress, cravings, and other challenges.
As text messaging does not require a smartphone, internet
access, or advanced technical skills, thisintervention modality
could be appropriate for individuals with lower socioeconomic
resources. Indeed, there is strong empirical support for text
messaging interventions for smoking cessation [28].
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On the basis of iterative feedback from low-income smokers,
we developed a text messaging program (iQuit Mindfully) as
an adjunct to in-person, mindful ness-based smoking cessation
treatment [29,30]. In a pilot study (N=71), participants were
highly engaged and benefited from tailored, in-the-moment
strategies and social support from text messages [29]. Notably,
although poverty status predicted worse cessation outcomes
among partici pants receiving only in-person treatment, poverty
status was unrelated to cessation among those receiving iQuit
Mindfully. In fact, 23.1% of participants living in poverty who
received iQuit Mindfully achieved biochemically confirmed
abstinence at the end of treatment and at the 1-month follow-up,
whereas none of those living in poverty quit in the
in-person-only treatment. Building on this initial work, we
incorporated participant feedback to further increaseinteractivity
and personalization so that iQuit Mindfully can more flexibly
adapt to the changing needs of the participants. We aso
developed aversion of iQuit Mindfully that can beimplemented
asastand-alone program (ie, without weekly mindfulness-based
group sessions) [25].

In addition to delivering MBIs via telehealth (eg, group
videoconferencing) and mHealth (eg, text messaging), mHealth
methods could further our scientific understanding of how
treatments work. Researchers have highlighted the need to
clarify the mechanisms of action of MBIs [31-33]. Intensive
longitudinal assessment on mobile phones could elucidate how
mindful ness impacts smoking behavior on a day-to-day basis,
which could inform the development of more efficacious and
efficient treatments. Our conceptual framework, rooted in social
cognitive theory [34], relapse prevention theory [35], and past
work on MBI mechanisms [13,32,36], describes the
hypothesized mechanisms by which MBIs enhance smoking
cessation outcomes. First, MBIs are thought to increase
dispositional mindfulness (ie, present-focused, nonjudgmental
attention in everyday life), which predicts better smoking
cessation outcomes [37,38]. Second, mindfulness appears to
impact emotions and emotion regulation, which are critical to
quit smoking. Escaping, avoiding, or reducing negative affect
are key drivers of substance use [39]. In the “addictive loop”
[13], unpleasant cues dlicit negative affect, which triggers
craving and smoking. MBI s have been shown to reduce negative
affect [40] and its volatility (ie, lability or instability) [36].
Although more mindfulness research has studied the effects of
negative than positive emotions, mindfulness might also increase
positive affect [41], which could be protective in the process of
quitting [42]. Third, mindfulness may reduce craving and
withdrawal [36]. That is, nonjudgmental observation of craving
could diminish theintensity of unpleasant sensations associated
with craving and withdrawal.

Fourth, mindful ness might weaken associations of both negative
affect and craving with smoking, thus targeting key aspects of
the addictive loop [13]. Even when smokers inevitably
experience craving and negative affect, mindfulness moderates
their responsesto these experiences. For example, “ urge surfing”
encourages smokers to nonjudgmentally observe cravings as
ocean waves that rise and eventually pass [43]. People learn
that cravings are transient sensations that they can “ride out”
without smoking. Previous research suggests that mindfulness

https://www.researchprotocol s.org/2022/8/e35688

Spearset a

“decouples’ the links among negative affect, craving, and
substance use [13,44,45]. Fifth, mindfulness may increase
self-efficacy for abstaining from smoking in high-risk situations
[36]. Low self-efficacy often predicts the lapse and relapse of
smoking [46]. By teaching nonreactive observation of smoking
triggers, MBIs might increase confidence in on€e's ability to
encounter triggers without smoking. Finally, providing
mindfulness treatment through videoconferencing groups and
text messaging could enhance the perceived social support of
the participants, which predicts better cessation [47]. Participants
inour pilot study withiQuit Mindfully indicated feeling asense
of social support and accountability from the text messages
[29,30].

Objectives

This randomized controlled trial aimsto (1) test the efficacy of
delivering mindfulness-based smoking cessation treatment
through text messaging (iQuit Mindfully) and telehealth (MBAT
through group videoconferencing), both as stand-alone
interventions and in combination, and (2) examine the
underlying mechanisms of mindfulnesstreatment. On the basis
of clinica trial results, iQuit Mindfully and
videoconference-delivered mindfulness treatment for smoking
cessation could be highly scalable and cost-effective.

Methods

Study Design, Aims, and Hypotheses

This study is a 2x2 randomized controlled trial to investigate
the effects of the iQuit Mindfully text messaging program and
telehealth-delivered MBAT, both as stand-alone interventions
and in combination. Approximately 485 participants will be
randomized into 1 of 4 groups based on assignment to iQuit
Mindfully text messages (yesor no) and MBAT videoconference
groups (yesor no). Thefour conditionsare Usual Care (self-help
materials and nicotine replacement therapy [NRT]), MBAT (8
weekly videoconference group MBAT sessions, self-help
materials, and NRT), iQuit Mindfully (iQuit Mindfully text
messages, self-help materials, and NRT), and MBAT+iQuit
Mindfully (8 weekly videoconference group MBAT sessions,
iQuit Mindfully text messages, self-help materials, and NRT).
Assessments are performed at baselineand weeks 1, 3, 5, 8, 12,
and 24.

The primary outcomes are smoking abstinence at 8 weeks after
the start of treatment (7-day abstinence, biochemically verified
by expired carbon monoxide [CO] <6 ppm), 12 weeks after the
start of treatment (3-month follow-up; 7-day abstinence, verified
by CO <6 ppm), and 24 weeks after the start of treatment
(6-month follow-up; 7-day abstinence, biochemically verified
by saliva cotinine <20 ng/mL). Secondary outcomes include
the frequency of home mindfulness practice and self-reported
levels of mindfulness, emotions, craving, withdrawal,
dependence, self-efficacy, and social support.

The aims and hypotheses are subsequently outlined.

Thefirst aim isto test the efficacy of a mindfulness-based text
messaging program for smoking cessation (iQuit Mindfully)
and telehealth-delivered MBAT, both as stand-alone
interventions and in combination.
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We hypothesize the following:

«  MBAT+iQuit Mindfully will result in higher rates of
smoking cessation and lapse recovery than MBAT or iQuit
Mindfully alone. MBAT and iQuit Mindfully, as stand-alone
interventions, will also produce higher cessation and lapse
recovery than usual care.

« Asan exploratory aim, we will examine whether poverty
status moderates treatment efficacy (ie, poverty status will
predict worse cessation outcomes in MBAT but not in
MBAT+iQuit Mindfully, which provides 24/7 mHealth
support).

The second aim isto investigate the mechanisms through which
mindfulness training impacts smoking cessation. Participants
will complete questionnaires from baseline to 24 weeks after
the start of treatment, in addition to intensive diary assessments
for 6 contiguous weeks during treatment. We hypothesize the
following:

«  Compared with usual care, the mindfulnesstreatment arms
(MBAT, iQuit Mindfully, and MBAT+iQuit Mindfully)
will increase mindfulness, reduce negative affect and
volatility of negative affect (ie, greater affective stability),
increase positive affect, reduce craving and withdrawal,
and increase self-efficacy and social support, all of which
will mediate the effects of mindfulness-based treatment
arms versus usual care on abstinence.

« Compared with usual care, MBAT, iQuit Mindfully, and
MBAT+iQuit Mindfully will al attenuate the links between
links between negative affect and craving with smoking.
That is, in addition to reducing negative affect and craving,
mindfulness training is hypothesized to weaken the
relationships between negative affect and craving with
smoking.

- Compared with MBAT, MBAT+iQuit Mindfully will
produce stronger effects on the mechanisms mentioned
above. The mechanisms outlined in the mindfulness
treatment arms will mediate the effects of MBAT+iQuit
Mindfully versus MBAT on abstinence.

Ethics Approval and Registration

Thisstudy was approved by the Georgia State University (GSU)
institutional review board (protocol H20479) and was registered
on clinicaltrials.gov (NCT04965181).

Participants and Recruitment

The following are the inclusion criteria: a minimum age of 18
years; current smoker with a history of >3 cigarettes/day (and
expired CO >6 ppm); motivation to quit smoking within the
next 30 days; a valid home address in the greater Atlanta,
Georgia, area; afunctioning telephone number; and the ability
to speak, read, and write in English. The following are the
exclusion criteria: contraindication for nicotine patch or nicotine
lozenge;, current problematic substance use or clinically
significant depressive symptoms; current use of tobacco
cessation medications; pregnancy, planning to become pregnant
in the next 5 months, or lactation; household member enrolled
in the study; or those enrolled in previous studies on iQuit
Mindfully at GSU.
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Recruitment focuses on flyers; print, radio, and socia media;
community outreach; and partnerships with local heath care
systems, with targeted recruitment of low-income and racially
and ethnically diverse smokersin Atlanta, Georgia. Flyers are
posted at and near local clinics and community health centers,
community organizations, and shelters; on and near GSU
campuses; and near local train and bus stops. Theresearch team
also attends meetings sponsored by county and state health
departments to communicate with stakeholders and hand out
recruitment flyers. Web-based recruitment strategies include
advertising posted on the Craigslist and Nextdoor websites.

Study Interventions

Nicotine Replacement Therapy (All Conditions)

Participants are provided with 8 weeks of nicotine patches and
nicotine lozenges, with dosages depending on the number of
cigarettes per day and time to first cigarette upon waking.
Participants receive 4 weeks of nicotine patches and lozenges
at baseline, and they are mailed the additional 4 weeks of NRT
when needed.

Self-help Materials (All Conditions)

All participants are given evidence-based self-help materials
for smoking cessation (based on the Treating Tobacco Use and
Dependence Clinical Practice Guideline) [48]. Materialsinclude
the* Clearing the Air” booklet published by the National Cancer
Institute and a referral to the Tobacco Cessation Quitline
(1-800-QUIT-NOW).

MBAT (MBAT and MBAT+iQuit Mindfully Conditions)

Participants in the MBAT and MBAT+iQuit Mindfully
conditions receive videoconference group counseling (using
the Zoom platform) based on the MBAT manual (D Wetter,
unpublished data, June 2009). Instructors are certified MBSR
teachersand licensed clinicianswho received additional training
on tobacco cessation. MBAT consists of 8 weekly 2-hour
sessions. Participants are encouraged to choose their own quit
date between day 7 and day 30 of the program. MBAT sessions
teach participants to notice the tendency for mindlessness
(“automatic pilot™) and focus attention on the present moment,
including observing sensations of craving and difficult emotions,
so that they can choose to cope in adaptive ways other than
smoking. MBAT emphasizes daily mindfulness practice in
several formsincluding sitting meditation, body scan meditation,
walking meditation, eating meditation, and gentle yoga. The
program also teaches cognitive behavioral strategiesfor smoking
cessation, including clearing the environment of smoking cues,
recognizing and coping with high-risk situations, and managing
stress[11].

Severd strategiesare being implemented to promote engagement
with telehealth-delivered MBAT among adults of low-income
populations. For example, participants in the MBAT and
MBAT+iQuit conditions can borrow a study tablet for the 8
weeks of the program. Participants are also given the option to
join videoconference groups in an individual room at our
research office, in cases in which they do not have a private
place to join groups. Finally, the research team provides
guidance and technical support for using Zoom through an
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in-person baseline session, Zoom group orientation on, and
ongoing troubleshooting as needed.

iQuit Mindfully Text Messages (iQuit Mindfully and
MBAT+iQuit Mindfully Conditions)

Participants receive text messages throughout the 8-week
treatment period as well as less frequent messages during the
follow-up period, depending on their preferences. All messages
are automated using the Upland Mobile Commons platform.
Participants are asked to set a quit date at baseline, which is
integrated into text messages and can be changed by the
participant. Text messages encourage participants to practice
mindfulness and other strategies for smoking cessation (for
more details, refer to the study by Spears et a [29]). The
messages are designed to be interactive. That is, participants
are asked questions through a series of flow logic (eg, “Would
you like to practice mindfulness right now?’ If participants
replies “yes,” they are provided a mindfulness technique, later
asked about how it went, and are encouraged to continue
practice). Participants can also text CRAVE, STRESS, SLIP,
or FACT at any point to receive additional text message support
for coping with cravings, stress, smoking lapses, or to receive
facts about the effects of smoking, respectively. Participants
can answer “group poll” questions so that they later receive a
text with the most common (deidentified) responses. Text
messages include quotes sharing the anonymous experiences
of former smokers in our program. Participants can also text
keywords (MIND, BODY, or 3MIN) to receive a phone call
with a short recording of a mindfulness practice. Participants
are given small pocket cards with basic information on the text
messaging program and reminders about the text keywords.

Text messages are personalized based on first names, personal
reasons for quitting, and the amount of money to be saved based
on individual smoking habits and price paid per pack. Picture
messages areincluded based on our initial qualitativework [30].
Onthebasis of the feedback from our previous message testing
[29], message timing and frequency are flexible and
personalized. Participants choose the frequency of their choice
(ie, very low to very high, ranging from 1 to 2 to 5 to 6/day) as
well as a 12-hour time slot of their choice (7 AM to 7 PM or
10 AM to 10 PM). Text messages periodically ask participants
about their preferred text message frequency and timing so that
participants can change their message schedule as needed.

Study Procedures

Overview

Individuals who are interested in the study either call the
research office to complete telephone screening or click on a
link to take a web-based screener survey. Eligible individuals
arethen scheduled for an in-person session to finalize eigibility,
engagein further discussion about the study, and provide written
informed consent. To confirm eligibility, the participants provide
a breath sample for the assessment of expired CO. Individuals
who decline or are ineligible are given self-help materials and
referred to other cessation programs. In addition, potential
participants complete the Patient Health Questionnaire-2 [49]
and Severity of Dependence Scale [50] to screen for clinically
significant depressive symptoms and substance dependence,
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respectively. Individuals who are ineligible for these reasons
are provided with appropriate mental health referralsin addition
to smoking cessation referrals.

Eligible individuals who provide written informed consent are
then asked to complete baseline questionnaires, followed by
randomi zation. Permutated block randomi zation isimplemented,
with stratification by race and poverty status. Participants are
provided with information and materials specific to their
intervention condition and scheduled for their next study visits.
Web-based surveys are administered at weeks 1, 3, and 5. In
addition, electronic diary assessments (brief surveys sent via
text message or email depending on participant preference) are
administered in the evening on every other day from week 2 to
week 8, thus capturing key processes surrounding quitting
smoking. Diary assessments assess smoking behavior (“How
many cigarettes did you smoke today?’) and each of the
hypothesi zed mechanisms (mindful ness, emotions, craving and
withdrawal, weakened associations of negative affect and
craving with smoking, self-efficacy, and social support).
In-person assessments take place at weeks 8, 12, and 24,
including assessment of expired CO (all in-person visits) and
sdlivary cotinine (week 24) for biochemical confirmation of
smoking behavior. The descriptions of the questionnaires are
provided below.

Smoking Behavior

Tobacco History assessesthe onset of regular smoking, previous
quit attempts, abstinence history, smoking rate, and partner
smoking status. This includes the Heaviness of Smoking Index
(HSI), which comprises two items from the Fagerstrom Test
for Nicotine Dependence [51]: self-reported average number
of cigarettes smoked per day and time to first cigarette upon
waking (“timetofirst cigarette”). The HSI isastrong indicator
of nicotine dependence [52]. Smoking status surveys tobacco
use, use of other tobacco products, and nicotine replacement
medications. Smoking abstinence is assessed according to the
Society for Research on Nicotine and Tobacco guidelines[53].
The use of novel tobacco products (eg, e-cigarettes) is also
assessed, and participants indicate which forms of NRT and/or
pharmacotherapy (if any) they used in the past week. Additional
resources used for smoking cessation assesses the use of various
strategies for quitting smoking (eg, acupuncture, hypnosis, other
text messaging programs, or mobile apps) outside of the
treatment provided by the study.

The Brief Wisconsin Dependence Motives Questionnaire [54]
is a 37-item measure that yields an overall dependence score
and subscale scores for other dimensions (ie, cognitive
enhancement, affective enhancement, automaticity, affiliative
attachment, loss of control, craving, cue exposure or associative
processes, socia or environmental goals, taste or sensory
processes, weight control, and tolerance). The Wisconsin
Smoking Withdrawal Scale [55] includes subscales for anger,
anxiety, sadness, concentration difficulty, craving, hunger, and
sleep. The Self-Efficacy Scale assesses confidence in resisting
smoking urges in specific situations (eg, when feeling stressed
or when with friends) [56]. Subscales include negative affect,
pleasure, social image, social influence, and diet.
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Mindfulness

The Mindful Attention Awareness Scale [57] is a 15-item
self-report measure of dispositional mindfulness [57]. The
Five-Facet Mindfulness Questionnaire-Short Form [58] is a
24-item self-report questionnaire on facets of dispositional
mindfulness (nonreactivity, observing, acting with awareness,
describing or labeling with words, and nonjudging of
experience). Participants also complete a Mindfulness Practice
Log [11] to indicate how frequently they practice each
mindfulnesstechnique taught in treatment. The Self-Compassion
Scale-Short Form [59] is a 12-item self-report measure of
self-compassion. Subscalesinclude self-kindness, sdlf-judgment,
common  humanity, isolation, mindfulness, and
overidentification.

Stress and Emotions

The Perceived Stress Scale[60] isa10-item self-report measure
of the extent to which individuals view their lives as stressful.
The Positive and Negative Affect Schedule [61] is a 20-item
self-report measure of affective experience, yielding two factors
(positive and negative affect).

Social Support

The Multidimensional Scale of Perceived Social Support [62]
is a 12-item scale, with subscales assessing perceived social
support from family, friends, and significant others. The Group
Climate Questionnaire [63] is a 12-item self-report scale that
measures the climate and cohesion of the group (only applicable
for MBAT participants).

Program Evaluation

Participants provide feedback about their experiencesreceiving
the text messages (text message feedback). They also complete
4 itemsto indicate perceived benefits of the smoking cessation
program. As described by Hoeppner et al [64], participantsrate
the extent to which the program gave them confidence to quit
smoking, made them think it wasworthwhileto quit, made them
feel that someone cared if they quit, and made them feel that
they knew the right steps to take to quit. Items are rated from
1 (completely disagree) to 5 (completely agree). Participants
also complete program evaluations to provide feedback and
suggestions for improving MBAT and iQuit Mindfully. Usual
care participants answer one program eval uation question: “On
the scale below, please circle the number that best represents
whether you would recommend this quit smoking program (or
something similar) for others who are interested in quitting
smoking” (rated on a1 to 10 scale).

Financial Compensation and Retention Procedures

Participants receive financial compensation for the time and
inconvenience associated with participation as well as parking
validation or train or bus vouchers to defray the cost of travel.
Participants are compensated up to US $30 for web-based
surveys at weeks 1, 3, and 5 (US $25 for each survey plus US
$5 bonus if completed within 24 hours). They are also
compensated US $40 for week 8, US $60 for week 12, and US
$70 for week 24 (all in-person visits). In addition, participants
are compensated US $5 per each of the every-other-day surveys
(maximum US $120 for al 6 weeks). The maximum
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compensation per person for completing all aspects of the study
isUS $380.

Other procedures to increase adherence include the following:
(1) reminder phone calls, e-mails, and text messages, (2)
requiring a phone number and valid home address so that
participants can be contacted; (3) loaning participants amobile
phone for the study duration if they do not have one; and (4)
obtaining names, addresses, and phone numbers of up to 3
collaterals who can provide information on participants
whereabouts if necessary. In addition to traditional procedures
for theinformed consent process, research staff membersengage
eligible individuals in a discussion of the pros and cons of
participating aswell as participants ambivalence about behavior
change and research participation. These methods have been
suggested to improve retention [65].

Analytic Plan

Overview

We will conduct both intent-to-treat (ITT) and per-protocol
analyses. ITT includes all randomized participants, regardless
of compliance, withdrawal, and other events after randomi zation.
A strength of ITT is that it is based on the origina
randomization. However, effect estimation using ITT may be
conservative and misleading with increasing attrition.
Per-protocol analysis considers only participants who fully
complied and completed the study. Per-protocol analysisisless
conservative and may reflect true treatment differences for
patients with full compliance. Including both approaches will
provide amore complete understanding of the treatment effects.

Analyses will be performed using the SAS software. All
analyses will control for demographics (age, gender, race,
education level, and partner status) and baseline nicotine
dependence (cigarettes per day and timeto first cigarette).

Aim 1. I ntervention Efficacy

The relationship between the treatment condition and each
dichotomous study outcome (smoking cessation and lapse
recovery) will be assessed using a generalized linear mixed
model with abinomial distribution and logit link function. This
is an appropriate statistical model with repeated measures data
collected over time[66]. A 2-level multilevel generalized linear
mixed model will be specified, with time nested within the
subject. This approach will properly account for the multilevel
data structure. The fixed effects considered in each model will
include demographics, baseline nicotine dependence, treatment
condition and time as main effects, and a treatment condition
by time interaction. Testing of the covariance structure will be
conducted, and information criteriawill be used to assess model
fit and selection. Linear contrasts will be built into the analysis
to estimate the specific comparative effects of all treatment
conditions. To test treatment effects on primary smoking
cessation outcomes, repeated measures outcomes will be
biochemically confirmed at 7-day point prevalence abstinence
at weeks 8, 12, and 24. To test the effects of treatment on lapse
recovery, thisanalysiswill also be conducted among participants
classified as smoking at the last treatment session [11]. In
addition, gender, race and ethnicity will be assessed as potential
moderators of the treatment effects.
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The moderating effect of poverty status will be examined with
the addition of a poverty status by treatment condition
interaction into the models described above. Thiswill betested
using both dichotomous (ie, below vs at or above the federal
poverty threshold) and continuous poverty status variables (ie,
depth of poverty asindicated by the ratio of income to poverty
and income deficit or surplus) according to the United States
Census Guidelines [67,68].

Aim 2: Underlying Mechanisms

Hypotheses regarding the mechanismswill be tested separately
using both traditional questionnaire data (collected from baseline
to 24 weeks after the start of treatment) and electronic diary
data (collected for 6 continuous weeks during treatment).
Mediation testing will be conducted regardless of the statistical
significance of the intervention effects because of statistical,
conceptual, and practical reasons for testing mediation in such
cases [69]. Volatility will be calculated using the mean square
successive difference approach [70] to capture both
within-person variability and temporal instability. Mediation
will be examined using multilevel mediation analysesfor binary
outcomes in the developed generalized linear mixed model.
Bootstrapping with 5000 replications will be used to estimate
the standard errors and P values for indirect effects. In addition
to the mediators of associations between treatment and
abstinence outcomes, we will test more fine-grained day-to-day
associations using electronic diary assessments. We will test
moderated mediation (ie, the hypothesis that mindfulness not
only reduces stress, negative affect, and craving but aso
weakens the associ ati ons between these variabl es and smoking)
using a model proposed by Preacher et a [71], as the
independent variable (mindfulness training) also functions as
amoderator. Kline[72] termed this*“ second-stage moderation,”
as the second path of the indirect effect of the predictor on the
dependent variable depends on the moderator. Conditional
mediation and moderation effects will be tested using
bootstrapping methods [71].

Missing Data

Although there is no complete, comprehensive method for
handling missing data for generalized linear mixed models,
several different approaches can be used to address this issue
[66]. Wewill use multipleimputations of missing datawhereby
missing observations for individuals are estimated based on
baseline responses and other study covariates, and we will
perform additional sensitivity analysesregarding variousmissing
data assumptions for smoking outcomes [73].

Power and Sample Size Determination

The sample size was estimated based on the number of
participants required to detect meaningful treatment effects of
the iQuit Mindfully and MBAT interventions. We obtained
effect sizes (converted to Cohen d for comparability across
measures) from relevant meta-analyses and used the Optimal
Design program to estimate the sample size for the generalized
linear mixed models [74]. Smoking abstinence in MBIs versus
usua care was quantified as Cohen d=0.35 in a meta-analysis
[12], and a Cochrane review [75] of primarily text
messaging—based interventions for smoking cessation concluded
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an effect size of Cohen d=0.33. Assuming 80% power, alevel
of significance of .05, 2-tailed statistical tests, an error variance
of 1, a coefficient variance of 2, and oversampling to account
for 20% attrition, this results in 145 participants in each
treatment group. An unegual allocation ratio was used to allocate
fewer participants to usual care (n=50) [76,77] for an overall
sample size of 485 participants (145 per treatment group and
50 in usual care). We expect this sample size to adequately
allow for mediational testing (aim 2) at the 80% power level.
Fritz and MacKinnon [78] offer a guide regarding the sample
size required to detect mediated effects and report that 79.9%
of studiesin their literature review applied mediational testing
with <400 participants, suggesting that our study plan with 485
participants will be ampleto achieve all study aims.

Results

Recruitment, treatment, and assessment began in spring and
summer 2021, and data collection is expected to continue
through spring 2024. Participants are enrolled into sequential
cohortsto allow participantsin agiven cohort to start the 8-week
videoconference MBAT groups together. The final cohort is
expected to complete treatment by the end of 2023 and thefinal
24-week assessmentsin the first quarter of 2024.

Discussion

Overview and Purpose of Study

This paper describesthe design of arandomized controlled trial
of telehealth and text messaging delivery for mindfulness-based
smoking cessation treatment. This project aims to improve
smoking cessation outcomes for low-income, racialy and
ethnically diverse smokersthrough mindfulness-based tel eheslth
group counseling and text messaging support, both separately
and in combination. An overarching goal isto increasethereach
and accessibility of mindfulness for more diverse populations,
given that most mindfulness research has focused on
higher-income and non-Latino White participants. We
hypothesize that in this racially and ethnically diverse and
predominantly low-income sample, the combination of
mindfulness-based treatment through telehealth plus text
messaging (MBAT+iQuit Mindfully) will result in higher rates
of smoking cessation and |apse recovery than either program
alone and that MBAT and iQuit Mindfully as stand-alone
interventions will be superior to usua care. Furthermore, we
aim to advance the scientific study of the mechanisms
underlying mindfulness-based smoking cessation, which could
inform the development of more efficacious and efficient
treatments to reduce tobacco-rel ated health disparities.

Strengths, Limitations, and Future Directions

This study is strengthened by a rigorous experimental design
to test the effects of mindfulness-based telehealth group
counseling and text messaging, both as stand-al one interventions
andin combination. Theusual care control condition, including
8 weeks of combination NRT, self-help materials, and referral
to the Tobacco Quitline, isamore robust comparison treatment
than what participants would likely receive within standard
health care. Intensive longitudinal datawill be used to evaluate

JMIR Res Protoc 2022 | vol. 11 | iss. 8 |€35688 | p.12
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

the underlying treatment mechanisms, which could inform the
optimization of future treatments. The study is limited by the
lack of follow-up after 6 months. Depending on the results of
this trial, future trials might evaluate longer-term intervention
effects (eg, 12- and 24-month follow-ups) and best practices
for dissemination and implementation. It will be critical to
ensure that effective treatments are accessible to low-income
populations, for example, through partnerships with federally
qualified health centers, community centers, the Tobacco
Quitline, and/or other accessible resources. Future work might
also investigate whether individual differences moderate
treatment effects. For example, it is possible that participants
with different sociodemographic or clinical profiles may benefit
more from mindfulness, mHealth, or other treatment modalities.

Spearset a

This information would be useful for practitioners to guide
patients to treatment approaches best suited to their needs.

Dissemination Plan

Findingswill be presented at scientific meetings and published
in a timely fashion, and the published manuscripts will be
submitted to the digital archive PubMed Central. The research
team will also work with our community collaborators to
identify appropriate avenues to communicate project findings
to community members in a way that is familiar,
comprehensible, and relevant. The research team has formed
connections with health care providers and facilities that serve
underserved communities and will work to communicate
findings through these organizations.
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Abstract

Background: Previous research has found digitally supported mindfulness interventions to be effective when used for stress
management among workersin high-stress occupations. Findings on digitally supported mindful ness interventions among nurses
working in acuteinpatient care settings are heterogeneous, lack ong-term follow-up, and do not assess adherence and acceptability.

Objective:  This study aimed to investigate the effectiveness and efficacy of a digitally supported mindfulness intervention
designed to improve health- and work-related outcomes among nurses and nursing trainees working in acute inpatient care
settings.

Methods: We will conduct a multicenter randomized controlled trial using await-list control group design. Randomization will
be stratified by hospital and job status (nurse or nursing trainee). Recruitment will take place on the web and offline during the
working hours of nurses and nursing trainees. The intervention group will receive adigitally supported mindfulnessintervention,
which will comprise an app, 2 web-based workshops, and a workbook, whereas the wait-list control group will be scheduled to
receive the same intervention 14 weeks later. The 2 web-based workshops will be led by a certified mindfulness-based stress
reduction trainer. Nurses will use the app and the workbook independently. Self-report web-based surveys will be conducted on
the web at baseline, at 10 weeks after alocation, at 24 weeks after allocation, and at 38 weeks after allocation. Outcomes of
interest will include perceived stress (primary outcome), health- and work-related variables, and variables related to adherence
and acceptability of thedigitally supported mindfulnessintervention. Wewill perform intention-to-treat and per-protocol analyses.

Results: Data collection will be completed by the beginning of August 2022. Data analyses will be completed by December
2022.

Conclusions:  Our study design, including long-term follow-up and the investigation of variables related to adherence and
acceptability, will ensure rigorous evaluation of effectiveness and efficacy. Relative to costly in-person intervention efforts, this
program may present a cost-effective and potentially highly scalable aternative. Findings regarding effectiveness, efficacy,
adherence, and acceptability will inform stakeholders' decisionsregarding theimplementation of similar interventionsto promote
the well-being of nurses and nursing trainees, which may, in turn, aleviate detrimental stress-related outcomes (eg, burnout)
because of work-related demands.

Trial Registration: German Clinica Trias Register DRK S00025997; https://tinyurl.com/433cas7u
International Registered Report Identifier (IRRID): DERR1-10.2196/37195
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Introduction

Need for Effective Stress Management I nterventions
for Nurses

The increasing psychological and physical burdens and high
workloads of nurses and nursing trainees worldwide have been
raising concernsfor sometime[1,2]. Nursesand nursing trainees
in acute inpatient care settings are disproportionately affected
by burnout and mental illnesses. Nursing trainees also
experience high stress levels, with 34% reporting depressive
symptoms before the COVID-19 pandemic [3]. Working in
acute inpatient care settings has grown to be increasingly
demanding throughout the pandemic; findings from a
meta-analysis revealed that 30% [2] to 43% [1] of nurses
experience work-related stress. The stress of health care
professionals may diminish the quality of care provided to
patients and can negatively affect other system-relevant factors
[4-7]. Stressful work conditions may &aso decrease the
willingness of nurses to continue working within their
profession, which in turn facilitates nursing staff shortages in
several countries[8], including Germany [2].

Currently, knowledge about effective stress management
interventions to reduce these global challengesis limited. The
available research on the effectiveness of stress management
interventionsfor nurses has limitations, including small sample
sizeslimiting the validity and generalizability of the resultsand
alack of long-term follow-up [9-11]. More research is needed
to examinewhich interventionsresult in positive outcomes and,
more importantly, the conditions on which intervention
effectiveness depends (eg, care setting and acceptability).
Therefore, this study distinguishes between efficacy and
effectiveness. Efficacy refersto the observed intervention effect
when the protocol is followed, whereas effectiveness refers to
the effect observed for the entire sample, regardless of protocol
adherence.

Requirementsfor Interventionsin Acute I npatient
Care Settings

Stress management interventions should be designed to meet
the needs of the target population to effectively decrease stress.
A current review showed that stressors and work demands vary
across care settings (eg, geriatric care and emergency hospitals)
[12]; thus, the integrability of stress management interventions
differs across settings and, consequently, so does the added
valuefor al health care professionalsto whom the intervention
is offered.

Acuteinpatient care settings are characterized by the treatment
of sudden, urgent, and often life-threatening injuries and
illnessesrequiring rapid treatment; for example, such treatments
include emergency medicine, trauma care, acute care, and
critical care [13]. Acute inpatient care settings are marked by

https://www.researchprotocols.org/2022/8/€37195

anincreased risk of immediate involvement in traumatic events,
such as experiencing the inability to save a patient’s life or
feeling overextended because of an inadequate nurse-to-patient
ratio [14].

Implementing stress management interventions for nurses
working in acute inpatient care settings is difficult because of
nurses demanding work schedules such as changing shifts and
difficulties in scheduling breaks in advance [8]. In addition,
COVID-19—elated safety precautions limit the options of
implementing in-person interventions.

In conclusion, appropriate stress management interventionsfor
this target group should help in coping with challenging
emotions, be effectivein decreasing stressin thelong term, and
take into account nurses’ working conditions when it comesto
integrability in the daily working routine.

Digitally Supported Mindfulness I nterventions

Digitally supported interventions offer a variety of
user-modifiable content. They present aflexible, user-friendly,
and cost-effective stress management option as users can engage
in stress management practices at a time and place of their
convenience.

An effective tool for stress management is mindfulness,
especialy for individuals with psychological distress [15,16].
Mindfulness has been operationalized as “the awareness that
emerges through paying attention on purpose, in the present
moment, and nonjudgmentally to the unfolding of experience
moment by moment” [17]. The most thoroughly researched
mindful ness intervention is mindful ness-based stress reduction
(MBSR), which is a standardized 8-week course aimed at
reducing stress[17]. Mindfulnessinterventions have been found
to be effective for stress reduction and coping with challenging
emotionsin avariety of populations[15], evenif theintervention
was digitally supported [18,19]. Findings from systematic
reviews and meta-analyses of randomized controlled trials
(RCTs) focusing on nonclinical adult populations suggest that
digitally supported mindfulnessinterventions could effectively
improve perceived stress[18,19].

Theresultsfrom the few available RCTson digitally supported
mindfulness interventions among nurses working in acute
inpatient care settings are heterogeneous, do not include
long-term follow-up (maximum 4 months), and have rarely
been conducted in Europe (except for the study by Fiol-DeRoque
et a [16]) [20-23]. Two studies showed significant reductions
in anxiety and stress, aswell asan increasein work satisfaction,
following participation in digitally supported mindfulness
interventions after 3 months [20-22]. However, 3 studiesfound
no significant between-group differences in their outcomes
[16,22,23]. They had an observation time of 1 month and 1 to
4 months[22].
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Asregular (preferably daily) practiceisconsidered aprerequisite
for efficacy [18], heterogeneous results may stem from a lack
of acceptance of digitally supported mindfulnessinterventions,
which leads to insufficient or infrequent meditation practice.
High dropout rates present a prevalent problem in digitaly
supported mindfulnessintervention research, with dropout rates
ranging from approximately 25% [21] to approximately 48%
[20]. Nonadherencein intervention instructions or dropout may
occur when demanding work schedules and time constraints
prevent participants from engaging in meditation practice to a
degree that is necessary to achieve desirable outcomes.
International differences in health care systems and cultural
norms may also influence interest and participation in specific
interventions on aregular basis[15].

To decrease dropouts and increase meditation practice, variables
related to adherence and acceptability should be investigated
[22]. This study distinguishes between adherence and
acceptability. Adherence refers to the degree to which
participantsfollow atreatment protocol [24], such asinstructions
regarding the frequency of meditation practice. Acceptability
refersto the factorsinfluencing digitally supported mindfulness
intervention use.

In addition, steps should be taken to provide participants with
engaging interventionsto further treatment adherence and limit
dropout risk, which could be achieved by adding user-engaging
elements such as web-based workshops and workbooks.
Mindful ness workbooks with writing exercises can be effective
instressreduction [25,26] and can be easily used by individuals
with limited technological affinity. Previous research suggests
that socia interactions may enhance the efficacy of digitally
supported interventions[15]; for example, studieson individuals
with depression found digital interventions to be significantly
more effective in reducing depressive symptoms when the
intervention was guided by amental health professional [26,27].
In addition, providing participants with the opportunity to share
their experience with the intervention app in a web-based
workshop setting could limit dropout risk [20].

Overall, theresults on the effectiveness and efficacy of digitally
supported mindful nessinterventionsin nursesworking in acute
inpatient care settings arerare, which limitsthe generalizability
to different cultural and health care system contexts.
Furthermore, the results of these studies are mixed. An
intervention period of 3 months has been deemed effective in
reducing stress[20,21]. However, the long-term effects (access
tointervention for >4 months) of digitally supported mindfulness
interventions have not yet been investigated. Importantly, to
understand the mixed resultsin effectiveness, factors associated
with adherence and acceptability in nurses deserve further
investigation [9].

Aims and Research Questions

Short-term (10-week after intervention start) and long-term
efficacy and effectiveness (24-week and 38-week after
intervention start) of a digitaly supported mindfulness
intervention for nursesand nursing traineeswill beinvestigated.
As the efficacy and effectiveness of an intervention are likely
influenced by participants degree of adherence to the
instructions and acceptability, wewill investigate variables that
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may increase or decrease the likelihood of participant adherence
and acceptability. The research questions are as follows:

1 Relative to a wait-list control group (WCG), does access
to adigitally supported mindfulness intervention improve
subjective health- and work-rel ated outcomes among nurses
and nursing trainees in acute inpatient care settings
randomized to theintervention group (1G) at 10 weeks after
allocation?

2. Relative to scores observed at baseline, does access to a
digitally supported mindfulness intervention improve
subjective health- and work-rel ated outcomes among nurses
and nursing trainees in acute inpatient care settings at 10,
24, and 38 weeks after intervention start? To what degree
do app-based minutes of meditation predict each of our
outcomes?

3. Which variables are associated with adherence to adigitally
supported mindfulnessintervention at 10, 24, and 38 weeks
after the intervention starts among nurses and nursing
trainees in acute inpatient care settings?

4. Which variables are associated with the acceptability of a
digitally supported mindfulnessintervention at 10, 24, and
38 weeks after the intervention starts among nurses and
nursing trainees in acute inpatient care settings?

Methods

Design

We will conduct a multicenter RCT with aWCG design using
individual-level randomization, stratified by the hospital or
nursing school. The WCG will receive the digitally supported
mindfulnessintervention 14 weeks after allocation.

Study Setting

This study will be conducted a 4 hospitals and
hospital-associated nursing schoolsin North Rhine-Westphalia,
Germany. The number of nurses employed at each ingtitution
ranges from 40 to 1400. Two of the hospitals are acute care
hospitals with emergency departments, whereas the other 2
hospitals specialize in pneumonology and cardiac surgery. The
2 nursing schools currently have atotal of 280 and 380 enrolled
nursing trainees.

Eligibility Criteria

Eligible participants were aged =18 years, self-identified as
nurses or nursing trainees, and reported being employed
full-time or part-time at one of the participating hospitals at the
time of data collection. Finaly, the participants were required
to have access to a smartphone. Individuals who did not report
employment at one of the participating hospitals or did not
self-identify as nurses or nursing trainees were not eligible to
participate.

Recruitment

Recruitment took place between August and October 2021
during hospital staff meetings, as well as during web-based
meetings among project partners, which were attended by
nurses. In addition, participants were recruited via weekly
newsletters, handbills, and flyers handed out at participating
hospitals and nursing schools.
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Eligible nurses and nursing trainees interested in participating
inthe study were ableto register viaawebsite and were emailed
thelink to the time point O (TO) survey (baseline survey). Upon
obtaining informed consent, participants were prompted to fill
out the web-based survey. Information regarding the study
design was not disclosed to the participants.

Informed consent was obtained from all participants before the
start of each web-based survey. Informed consent materials are
currently available only in German (Multimedia Appendix 1).
To prevent individuals from participating more than once, we
checked for duplicates in the first and last names and email
addresses during registration. Each registered person received
personalized invitation lettersviaemail with an individual access
key to the survey (token).

Incentives for study registration and survey participation were
available at the discretion of each hospital’s management, thus
varying across locations. A raffle was initiated by the
intervention provider at one of the hospitalsto incentivize staff
participation in the surveys. Incentives included 15 gift cards
€15 (US $15.8) each for various shopping websites for the first
2 surveys, whereas the last survey was incentivized by the

Schonfeld et al

opportunity to win 1 of the 10 gift cards €30 (US $31.6) each.
At some participating hospitals, participants were allowed to
participate during work hours, whereas others required their
staff to partake during their personal time.

Participant Timeline

The study will be conducted over a 10-month period (Table 1).
A total of 4 surveyswill be conducted 3 months apart from one
another. Participants will be alowed 2.5 weeks to complete
each survey. All participants randomized to the |G will receive
access to the digitally supported mindfulness intervention 2
weeks after TO data collection. All participants randomized to
the WCG will receive access to the digitaly supported
mindfulness intervention 2 weeks after time point 1 [T1] data
collection (14 weeks after the |G has been given access). Data
collection for both groupswill take placeat 10, 24, and 38 weeks
after alocation. In other words, data collection for each group
will take place at 10 weeks (T1 for thelG andtimepoint 2[T2]
for the WCG) and 24 weeks (T2 for the 1G and time point 3
[T3] for the WCG) after intervention start. For individuals
randomized to the |G, data will be collected at 38 weeks after
the intervention starts (T3).

Table 1. Schedule of enrollment, interventions, and assessments for the intervention group (IG) and the wait-list control group (WCG).

Enrollment Baseline  Random allocation After allocation
To? Intervention start IG 1P Intervention Tod T3¢
Start WCG*
Enrollment
Eligibility screen
Informed consent O ad ad O O
Allocation O
I ntervention'
For IG O O O
For WCG® O
Assessments
Participant characteristics? 0 gh ah oh
Primary outcome O ad a ad
Secondary outcomes d O g d
Adherence O O (only IG) a ad
Acceptability d O (only IG) g d

T0: time point 0.

bT1: time point 1.

€14 weeks after 1G.

4T2: time point 2.

©T3: time point 3.

fDigitally supported mindfulness intervention.
9Sociodemographic and job-related variables.

Ppartici pant information will be updated when applicable.

Assignment of Interventions: Sequence Generation

Only individuals completing the baseline survey TO were
randomized to one of the study conditions. Randomization and
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alocation were performed by a third blinded research team
member not involved in data analyses. Randomization was
stratified by hospital and nursing school and job status (nurse
or nursing trainee; 8 strata). Randomization was conducted
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using the website [28] (computer-generated random numbers),
which generates a string of numbers comprising 1 (1G) and 2
(WCG) in random order. The length of the list was predefined
and dependent on the number of participants per strata. The
third blinded researcher combined each list of random numbers
with the strata list of participants, thus randomizing each
individual to either the intervention or control group. After the
allocation, a research team member sent participants an email
containing an access code for the app, links for web-based
workshops, and a pickup location for workbooks.

I ntervention

The intervention will be initiated by email. The email will
contain the app access code, workbook pickup location at each
hospital, and alist of proposed dates for web-based workshops.
Participants will be given instructions on how to download the
app from the app store and activate the code. The access code
will allow access to the full app version, including meditations

Schonfeld et al

and education courses tailored to nurses for a 12-month period
(Figure 1 [29]). The intervention will be free of charge for the
participants.

The standardized multimodal stress management intervention
comprises 3 components (an app, 2 web-based workshops, and
a workbook). The web-based workshops and the workbooks
are supplemental to daily app-based meditation. In-person
interaction will occur only during the web-based workshops
when participantswill interact with the MBSR trainer and other
group members. In case technical difficulties are encountered,
information technology support will be available to the
participants.

The app contains >900 meditation exercises and educational
content on mindfulness and meditation. The app isavailablein
German, French, Dutch, and English. In addition, the app
features 3 content areas tailored specifically to nurses, which
were developed by researchersin the nursing field (Table 2).

Figure 1. Timeline of accessto the intervention in the multicenter study along four time points: time point 0 (TO), time point 1 (T1), time point 2 (T2),

time point 3 (T3; icons: Flaticon [29]).
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Table 2. App-based nurse-specific care content.

Schonfeld et al

Name Number of medita- Duration per medi-

Content

tions per course®

tation (minutes)®

Specific coursesfor nurses

Mindfulnessin 7 7-10
Everyday Care

Resiliencein Carel 7 7-9
Resiliencein Care2 7 7-9
Resiliencein Care3 7 7-10
Resiliencein Care4 7 7-10

Short situation-specific meditationsin everyday care

Everyday Care

14

3-9

Introduction to mindfulness meditation and other relaxation techniques; the
course content is derived from scientifically based courses such as the Kabat-
Zinn [17] mindful ness-based stress reduction, mindful self-compassion, and re-
flection and relaxation techniques such as autogenic training and progressive
muscle relaxation, which can be used daily.

During the first week, participants’ personal resources (eg, ability to respond
mindfully, self-acceptance, self-efficacy) will be strengthened using mindfulness
and self-compassion exercises.

During the second week, participantswill learn to use visualization and gratitude
and reflection exercises to identify external resources and will learn strategies
on how to access these resourcesin their daily life.

During thethird week, participantswill learn how to cope with stressful situations
in which one’s resources prove to be insufficient; in addition, participants will
be taught stress management exercises specifically designed to decrease rumina-
tion and promote relaxation.

The fourth and final week of the course will teach participants coping skillsto
navigate job-related challenges frequently encountered by nurses working in
hospital settings; coping skillsinclude setting boundaries and practicing effective
communication and compassion toward others and oneself.

Designed to help nurses integrate mindfulness into their daily work activities;

for example, meditations can be used when arriving at the hospital whilewalking
down the hallway, or at the end of the workday; these short meditations are de-
signed to decrease rumination, encourage nurses to take a break to focus on self-
compassion, increase well-being, and help nurses cope with negative emotions.

M editation=one audio file.

Nurses and nursing trainees will be invited to participate in 2
web-based workshops led by a certified MBSR trainer. The
web-based workshops (approximately 60 minutes) will take
place 1-2 weeks after app access has been granted. Up to 50
participants can take part in each web-based workshop. Per
workshop, there will be 4 appointment options. The dates will
be scheduled to accommodate individuals' work schedules, and
appointments will be offered before and after shifts. Course
content on mindfulness and resilience, aswell asapp-based and
non—app-based meditation exercises, will be presented along
with advice on how to implement stress management techniques
at work. The second workshop will take place approximately
6 weeks after the first workshop. The learning objectives of the
second course will be to engage participants with one another,
facilitate the exchange of ideas, clarify questions, reflect on
relaxation behavior, and discuss motivation and strategies to
increase the likelihood of daily meditation.

To supplement the daily content of the 2 app-based courses
(Mindfulness in Everyday Care and Resilience in Care), each
participant will be given a paper copy of a mindfulness
workbook containing information specifically tailored to nurses.
Within the workbook, information regarding the concept of
mindfulness and instructions on the use of the app-based courses
will be provided. Course content will include self-compassion,
resilience, interpersonal relationships, conflict resolution, and
boundary setting. In addition, participants will be prompted to
provide answers daily to questions including their most
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enjoyable moment of the day, stressful experience, perceived
stress level, mood, quality of sleep, level of relaxation, and
quality of social support received.

Participants will be instructed to meditate daily via the app,
web-based workshops, and workbook. No standardized prompts
or remindersto meditate will be provided, and participants will
be ableto choose the frequency and duration of their meditation
freely. Participants will have the option to choose whether to
receive a weekly email newdletter from the intervention
provider.

App development started in 2014. Since then, the app has been
one of the most frequently downloaded meditation applications
in Germany; health insurance companies cover the costs
associated with gaining accessto specific app-based prevention
courses that are otherwise only available via the premium
version of the app. There is only one previous peer-reviewed
evaluation among office workers indicating significant
improvements in mindfulness, work engagement, job
satisfaction, emotional exhaustion, emotional intelligence,
innovation and creativity, and self-efficacy after using the app
for 14 days [30].

No substantial revisions to the app are planned, and the
anticipated app updates are limited to minor bug fixes. The
present intervention will use the app versions available in the
Apple App Store and Google Play Store. No quality assurance
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methods have been planned to ensure the accuracy and quality
of the information provided by the intervention provider.

Data Callection, Management, and Monitoring

Data will be collected via a web-based data collection tool
(LimeSurvey; LimeSurvey GmbH [31]), provided by the study
sponsor’s affiliated university. Participants will be alowed to
skip questionsif they experience discomfort. At the end of each
survey, the participants may enter feedback or additional
comments into a text box. Participants will receive reminder
emails prompting them to complete the surveys. Data from
randomized noncompleters will be used to calculate the lossto
follow-up rates.

Datamanagement will take place at the site of the study sponsor.
The research team members will be responsible for data entry,
coding, security, and storage. Range checksfor datavalueswill
be conducted, and additional stepswill be taken to ensure data
quality; data checks will be performed by 2 research team
members who will also double check whether the coding has
been performed correctly. Data will be stored on a safe
university-based network location that will only be accessed by
authorized research staff.

The datamonitoring committee will comprise theteam members
of the study sponsor. There will be a regular correspondence
between the data collection site and the principal investigator
to ensure adherence to the protocol, which has been approved
by the university-based institutional review board (IRB). The
study funder will reserve the right to terminate the study at any
point. Adverse events will be reported to the IRB.
Documentation of such eventswill be stored on the university’s
safe network location. No interim analyses are planned.

Outcomes

The German version of each questionnaire has been previously
validated. All outcomes of interest consist of continuous
variables based on self-report data. Our primary outcome will
be perceived stress measured using the 10-item Perceived Stress
Scale (PSS-10) [32]. Secondary outcomeswill include sense of
happiness (Likert scale) [33], life satisfaction (L-1) [34],
mindfulness (Five Facet Mindfulness Questionnaire) [35],
well-being (World Health Organi zation-Five Well-Being Index)
[36], self-care (Hamburg Self-Care Questionnaire; only pacing
scale) [37], pain intensity (numerical rating scale 0-10) [38],
work-related sense of coherence questionnaire [39], burnout
(Copenhagen Burnout Inventory; work-related burnout scale
and client-related burnout scale) [40], job satisfaction
(Warr-Cook-Wall Scale [41], modified by Cooper et a [42]),
and work engagement (Utrecht Work Engagement Scale) [43].

Other Variables

Participants Characteristics

Sociodemographic variableswill include age (in years), gender
(male, female, or diverse), relationship status (categorical
variable), children (yes or no), previous meditation experience
(yesor no), and participation in other studiesto promote health
(yes or no).

https://www.researchprotocols.org/2022/8/€37195
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We will assess for job-related variables. We will assess
participants’ job status (nurse or nursing trainee) and work status
(part-time or full-time); if part-time, we will assess the number
of work hours per week (per employment contract), number of
hours worked per week during the past 4 weeks (including
overtime), patient contact during the past 4 weeks (scae
0%-100%), current area of care (eg, internal medicine, surgery,
multiple possible answers), duration of employment at the
current workplace (in years), job-related tasksthat involve caring
for patients with COVID-19 more than half of the time (yes or
no), working in ahospital with incentivesfor study participation
at TO (yes or no), and employer permission to participate in
study activities during work hours (yes or no). We will assess
thefollowing job-related variablesfor only nurses: qualifications
beyond training (eg, additional qualifications, bachelor’s degree,
or master'sdegree) and years of work experience. We will assess
the following job-related variables for nursing trainees only:
focus of training (general nursing, pediatric nursing, or care of
older adults) and year of training.

Adherence

Adherence to the instructions for using the digitally supported
mindfulness intervention will be operationalized as daily
meditation. The frequency of meditation practice (app-based
and non—app-based meditation) will be recorded based on the
following answer options. several times per day, daily, 4 to 6
times per week, 1to 3 times per week, lessthan 1 time per week,
or never.

Acceptability

The acceptability of the digitally supported mindfulness
intervention will be operationalized as perceived usefulness
through 4 separate questions such as “How useful do you rate
the [app/online workshop/workbook/all in all]?” We will use a
5-point Likert scale (1=not at al applicable to 5=very
applicable). Wewill assesswhich of the nursing-specific courses
were helpful (listing of the names of the nursing-specific
courses, multiple answers possible).

Intensity of Intervention Use

App use will be measured through previous experience with
the app (“yes, | have tried out the app”; “yes, | use the app
regularly”; or “no, | have never used the app”), previous
experience with the app before code activation (“yes, | have
tried out the app”; “yes, | usethe app regularly”; or “no, | have
never used the app”), date of access code activation (yes [date
of activation] or no), total amount of app-based meditation (in
minutes), total number of app-based meditation exercises,
subjective assessment of app use frequency (severa times a
day, daily, 4-6 times per week, 1-3 times per week, less than
once aweek, or never), time of use (in my freetime, before my
shift, during my shift, during my breaks on shift, or after my
shift), and use of the app-based nursing-specific courses (list of
nursing-specific courses; selection of multiple answers).

Participation in the 2 user-engaging components (web-based
workshop and workbook) will be assessed using a binary
variable (yesor no). Frequency of workbook usewill be assessed
using the following answer options. several times a day, daily,
410 6 times per week, 1 to 3 times per week, less than once per
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week, or never. Finaly, we will assess for non—app-based
meditation (yes or no).

Sample Size

On the basis of the available literature on interventions similar
to ours, we assumed a medium effect size (Cohen d=-0.67) in
reducing stress measured by PSS-10 [44]. The sample size
calculation was conducted for a 2-tailed t test with asignificance
level of a=.05 and a power of 3=.80 (comparison between the
|G and the WCG). Sample size calculations using the G* Power
tool (Dusseldorf University) suggested that 72 participants (36
inthe |G and 36 in the WCG) are needed to detect an effect size
of 0.67. Assuming a dropout rate of 20%, 18 additional
participants were required (45 per group).

Statistical Methods

Overview

Analyses will be conducted using SPSS Statistics (IBM). For
tests involving our primary outcome variable, we will set an a
level of .05. For al other analyses, to reduce a-error inflation,
we will interpret the obtained P values descriptively, meaning
al other analyses will be exploratory and are designed to
observe trends and not to identify significance.

Patterns of missing data will be assessed, and adequate data
imputation techniques such as multiple imputation with SPSS
Satistics (IBM) will be applied. Before doing so, wewill assess
the percentage of missing data. Wewill also use LittleésMissing
Completely At Random test to determine patterns of missing
data (ie, missing completely at random vs not missing at
random).

Textbox 1. Data pooling procedure.

Schonfeld et al

We will reverse code 3 outcomes [32,38,40] so that a higher
score indicates health improvement. For example, the scale
assessing burnout [40] is designed to indicate that a score of 1
indicates arather minusculerisk of burnout, whereas a score of
100 indicates the highest risk of burnout, meaning that greater
scores indicate a worsening of symptoms. After recoding this
variable, greater scores will reflect alower risk of burnout (ie,
an improvement in symptoms).

Effectivenesswill be evaluated using an intention-to-treat (ITT)
approach; all randomized participants will be included in our
analyses [45].

Efficacy will be evaluated using a per-protocol (PP) approach;
only study completers who report adherence will be included
in our analyses.

Several analyseswill be used to addressthe research questions.
To ensure that our randomization has worked as intended, we
will assessfor between-group differencesfor relevant participant
characteristics and, if needed, adjust the following analyses.
For research questions 2, 3, and 4, we will create a pooled data
set merging the data of the IG and the WCG. We will merge
the data of the 2 groups so that |G TO data will be combined
withWCG T1 data, and |G T1 datawill be combined with WCG
T2 data, as described in Textbox 1. For research questions 3
and 4, relationships between variables will be examined using
correlation analyses (Pearson correlation coefficient, eta
guotient, and chi-square tests). If violations of the assumptions
associated with any of the analyses are detected, aternative
testswill be used.

Newly pooled data set and data included
o  Participant data baseline
«  Casesof theintervention group at time point O

o Casesof thewait-list control group at time point 1

o Participant data 10 weeks after intervention start
o  Casesof theintervention group at time point 1

«  Casesof thewait-list control group at time point 2

o Participant data 24 weeks after intervention start
«  Casesof theintervention group at time point 2

o Casesof thewait-list control group at time point 3

Research Question 1

We will present the ITT sample’s baseline characteristics and
test for detectable between-group differences. For continuous
variables, mean, SD, median, minimum, and maximum values
will be calculated. For categorical variables, freguencies
(absolute and percentages) will be cal culated.

To evaluate the effectiveness and efficacy of the 10-week access,
we will create one difference score per group for each of our
outcomes assessed at TO and T1. Using a 2-sample t test, we
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will test whether significant differences exist between the 2
difference scoresin the IG and WCG. We will perform thisfor
the ITT and PP sample. If P<.05, Cohen d will be calculated.

Research Question 2

To evaluate long-term effectiveness and efficacy, we will use
the pooled data set. To analyze the effect of time on our
variables of interest, a repeated-measures ANOVA will be
conducted for each of our outcomes. As only participants
randomized to the IG will be assessed at 38 weeks after
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allocation, long-term efficacy within thisgroup will be examined
using an additional repeated-measures ANOVA.

Using a PP approach, wewill examinethe rel ationship between
app-based minutes of meditation and each previously calculated
difference score using the pooled data set. Linear regression
will be performed to examine the relationship between the
minutes of meditation and each outcome. The baseline scores
of primary and secondary outcomes will be entered into the
model as additional explanatory variables to control for
individual differences before the start of the intervention.

Research Question 3

Using the pooled data set, to determine which variables are
associated with adherence at 10 weeks and 24 weeks after
intervention start, we will examinethe correl ations between the
variable frequency of meditation practice and participants
baseline characteristics, acceptability, and intensity of
intervention use using the ITT sample. To assess adherence at
38 weeks after the intervention, analyses will be conducted
using the ITT data set of the |G.

Research Question 4

Using the pooled data set, to determine which variables are
associated with acceptability at 10 weeks after the intervention
start and 24 weeks after the intervention start, we will examine
the correlations between the variable of perceived usefulness
(acceptability) and participants baseline characteristics and
intensity of intervention use using ITT sample. To assess
acceptability at 38 weeks after the intervention, analyses will
be conducted using the ITT data set of the IG.

Sensitivity Analyses
To determine the reliability of the analyses for research
questions 1 and 2, we will conduct sensitivity analyses for our

primary and secondary outcomes. Wewill include only complete
cases (complete datafor TO, T1 T2, and T3).

Ethical Consider ations

Research Ethics Approval and Amendments

The IRB approved this study in July 2021 (S-53/2021). If and
when applicable, amendments will be submitted to the IRB.
After the study is completed, all nurses employed at the study
siteswill be given free 12-month access to the intervention.

Confidentiality and Accessto Data

Personal information about potential and enrolled participants
will be collected only by members of the research team and
cannot be accessed by other individuals. Personal information
and survey datawill be pseudonymized using an identification
number (token). Only authorized study personnel will have
access to any of the data associated with this study. The study
funder reserves the right to share the anonymized data with
other parties.

Results

Datacollection at TO was conducted from the end of September
2021 until October 2021. At the end of October 2021, a total
of 79individualswererandomized to either the |G (40/79, 51%)
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or WCG (39/79, 49%). All data collection will be completed
by the beginning of August 2022. Dataanalyseswill begin after
data collection and will be completed by December 2022.

Discussion

Mixed results have been found for digitally supported
mindful nessinterventionsfor nursesworking in acute i npatient
care settings [16,20-23], highlighting the need for planned
research involving long-term follow-ups and analyses of factors
of adherence and acceptability-related variables.

Expected Results

Our study design, involving long-term follow-up, astandardized
intervention, and our planned investigation variables related to
adherence and acceptability, will alow usto rigorously evaluate
the effectiveness and efficacy of a digitally supported
mindfulness intervention among nurses and nursing trainees
working in acute inpatient care settings. The findings of our
study will provide valuable information regarding the design
and implementation of future stress management interventions
for nurses and nursing trainees in acute inpatient care settings.

On the one hand, the digital nature of this intervention allows
for the accommodation of nurses’ busy work schedules, thus
increasing the likelihood of ongoing meditation practice and
resulting in higher effectiveness. Given their user-engaging
design, the workbook and web-based workshop components
may further contribute to the participants’ maintained interest
indigitally supported mindfulnessintervention use. Onthe other
hand, previous research has revealed that implementing health
promotion effortsinto ademanding daily work routine presents
a challenge for nurses worldwide [46], and the unpredictable
nature of COVID-19—related conditions likely exacerbates the
challenge to implement new stress management habits.

Comparison With Prior Work

For comparison with other studies, wewill consider the method
and context of the study. These include COVID-19—elated
working conditions, country, definition of ITT and PP, duration
of the intervention, and previously identified variables related
to adherence and acceptability.

Generalizability

Results regarding effectiveness, efficacy, adherence, and
acceptability may be generdizable to other health care
professionals working in similar settings and nurses working
in different care settings, as the app contains not only contents
specifically tailored to nursesworking in German inpatient care
settings but al so avariety of meditations and courseson various
mindful ness topics (>900) independent of any specific context.
By conducting a multicenter study, the generalizability may be
further improved.

The generalizability of our results may be limited as
COVID-19-related health care burden and hospitalization rates
vary widely across countries and continents; stressors
experienced by nursesand nursing traineesworking in Germany
may differ from stressors experienced by nurses working in
other countries. In addition, nursing training requirements may
differ across countries, for example, nursing traineesin Germany
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arerequired to gain hands-on work experience from the start of
their training [47]. By receiving reminders to participate in the
web-based surveys, participants are likely inadvertently
reminded to interact with the app. As these reminders do not
occur in real-world settings, the applicability of the findings
from our RCT and others should be interpreted with caution.

Strengths and Limitations

The study results will be reported in accordance with
international documentation guidelines, including
CONSORT-EHEALTH (Consolidated Standards of Reporting
Trialsof Electronic and Mobile Health Applications and Online
Telehealth) statements [48,49] (Multimedia Appendix 2). We
anticipate that our study will have high validity and reliability.
In addition, an RCT allows for the identification of the causal
effects of our intervention.

Our study will not include an active control group, which isa
common limitation in similar studies. The study design was
chosen as the primary aim of the study is to evaluate the
intervention relative to no intervention, and WCGs are an ethical
option to provide the intervention quickly to all participants
[50Q]. A third experimental condition was discussed; however,
we ultimately decided against this, given our small samplesize.

Our WCG study design is associated with several limitations.
This study design may overestimate intervention effects [50],
as beneficia effects may occur among participants randomized
to the IG simply because of the time spent away from work
when participating in web-based workshops. These effects can
be identified by including an active control group [10,51].
Furthermore, placebo effects and effects occurring because of
participants’ expectations may occur with our study design. On
the one hand, participants may experience some beneficial
effects because of their anticipation of the upcoming intervention
[52], which may be further increased by digitalization-specific
expectations and participants’ trust in the study funder (alarge
health insurance company) [53]. On the other hand, previous
research suggests that participants in WCGs do not improve
until they receive the intervention [54].

Our study aimsto investigate the effects of thisintervention in
its entirety. Our study design and analyses do not allow for
conclusions regarding the intervention components that drive
the identified effect or the proportion of the observed variance
that is explained by each component. Some content commonly
found in mindfulness interventions may lead to reduced stress
[55]. However, several components could influence stress
reduction among the participants in our study, irrespective of
the mindfulness construct embedded in our intervention. First,
the app contains educational content about stress management
in genera and features relaxation techniques such as the
Jacobson progressive muscle relaxation. Second, the app
prompts usersto engage in self-reflection and mood monitoring
and to read the educational content, which initself can motivate
the individual to engage in behavior change that may, in turn,
facilitate stressreduction. Third, listening to nature sounds [56]
or viewing visually appealing content may improve mood and
enhance relaxation. Finally, the web-based workshopstake place
in group settings, and include social interaction with thetrainer
[15,55] and one’s peers may lead to stress reduction. However,
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we consider the variety of content provided to the users as a
strength of the intervention, as users can choose the content
most suitable and effective for them.

Selection bias because of the uneven distribution of confounders
is usually not a cause for concern in large RCTSs, as one can
assume that latent and manifest variables are balanced equally
across conditions. For smaller RCTs such as ours, there are
steps that can be taken to reduce the risk of uneven distribution
of latent or manifest variables across groups. To minimize the
risk of confounding variables, we have used stratification for
our randomization processes. Furthermore, single-blind
randomization and allocation will be used to reduce selection
bias. To ensure that our randomization has worked as intended,
we will assess for between-group differences for relevant
participant characteristics.

Detection bias may occur as blinding of participants is not
possible, given the nature of the study. Although the study
design isnot communicated to the participants, the participants
are to be likely aware of which group they have been
randomized to. There may be arisk of social desirability asthe
effectswill be evaluated based on subjective reports, including
the frequency and intensity of digitally supported mindfulness
intervention use, and no biological parameterswill be collected.
To reduce detection bias, all questions were tested among
members of the target group before the start of the study, and
all outcome measures were validated in previous studies.
Evaluations of the psychometric properties of our primary
outcome, the PSS-10, in different countries report a Cronbach
a of .78 to .91, with good test-retest reliability [57]. PSS-10
scores correlate significantly with cortisol levels and constitute
an objective measure of cumulative stress [58]. We will aso
seek to reduce the risk of social desirability by informing
participants of the pseudonymization and anonymous publication
of the data and by conducting data collection without in-person
contact. In addition, we will not use participant data collected
viathe app but will allow participants to report data collected
by the app. We refrained from tracking app use and the duration
of use for privacy reasons. Not tracking app use may increase
rapport, as participants will not feel monitored while using the
app. Finally, the item with which we assessed gender may
present alimitation asthe German language usesthe sameterm
for sex assigned at birth and gender identity; thus, we cannot
be certain whether participants reported their sex or their gender.

Performance bias will be reduced by using a standardized
intervention; however, COVID-19—elated differences may
occur, as the WCG will receive the intervention at alater time.

Attrition bias may occur in individuals with little technical
experience. By conducting a web-based survey, individuals
with an affinity for technology are more likely to participate in
the surveys on an ongoing basis. This restriction cannot be
avoided because of pandemic-related regulations. To reduce
bias through loss to follow-up (attrition bias), we will send
reminder emails of survey participation, and participation in
the survey will be incentivized by the intervention provider at
one hospital. We will conduct ITT and PP analyses to reduce
the risk of misinterpretation of results because of loss to
follow-up.
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Conclusions to provide this integral group of professionals with access to
I effectiveness can be proven, the intervention outlined here  EfTECtive siress management interventions. Such interventions
may represent a standardized and cost-effective tool to reduce should be scalable to make them accessibleto moreindividuals.
stress among agroup of health care professionals experiencing Our results will inform stakeholders' decisions regarding the
increased stress. Given the strains that the COVID-19 pandemic  4€Sign and implementation of future intervention efforts to

has placed on health care workers, it is of utmost importance  ©hance well-being among nurses and nursing trainees.
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Abstract

Background: Glabally, nurses are facing increased pressure to provide high-quality complex patient care within environments
with scarce resources in terms of staffing, infrastructure, or financial reward. The strain and demand on the psychological health
and well-being of nurses during COVID-19 has been substantial, with many experiencing burnout; as such, interventions to
enhance resilience within the workplace are required. A face-to-face resilience enhancement training program for nursesthat was
effective in improving resilience levels was trandated into a 4-week online training program, Resilience Enhancement Online
Training for Nurses (RESOIuTioN), to enable grester accessibility for nurses.

Objective: This study aimsto compare levels of resilience, psychological health, and well-being in nurses before and after the
online resilience training compared to a wait list control group. It will also explore participants engagement with the trial and
their acceptability of the online training.

Methods: Thisisatwo-arm, parallel, randomized controlled trial with a6-week follow-up period. Up to 100 registered nonagency
nursesworking at aNational Health Service hospital trust in South England will be recruited. Four cohortswill run, and participants
will be randomized into a wait list control group or to RESOIuTioN. Pre- and postonline surveys will collect study outcome
measure data. In the RESOIuTioN arm, data will be collected on the perceived usefulness of the online training via an online
survey. Institutional and health research authority approvals have been obtained.

Results: REsSOIuTioN will aim to empower nurses to maintain and enhance their resilience while working under challenging
clinical conditions. The online training will be interactive with input from mentors, health care leaders, and peers to promote
engagement and enhanced communication, and will create aforum where nurses can express their views and concerns, without
hierarchical infrastructures inhibiting them. This can increase self-knowledge and learning around workplace resilience coping
strategies and provide a saf e space to validate feglings through mentorship and peer support. Findingswill be reported in accordance
with the CONSORT (Consolidated Standards of Reporting Trials) guidelines. Thetrial isnow finished and was conducted between
August 2021 and May 2022.

Conclusions: The REsOIuTioN tria will enable preliminary data to be gathered to indicate the online training's effectiveness
in enhancing nurses' resiliencein the workplace, with the potential for larger scale follow-up studiesto identify itsvalueto nurses
working across a range of health care settings.

Trial Registration: ClinicalTrials.gov NCT05074563; https://clinicaltrials.gov/ct2/show/NCT05074563
International Registered Report Identifier (IRRID): DERR1-10.2196/37015

(JMIR Res Protoc 2022;11(8):€37015) doi:10.2196/37015
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Introduction

Worldwide, nurses are facing increased pressure to provide
high-quality complex patient care to patients within
environments with scarce resources in terms of staffing,
infrastructure, or financial reward[1,2]. The constant strain and
demand placed on nurses working in highly pressurized and
often unsafe conditions, and a lack of career structure or
progression means many registered nurses' resiliencelevelsare
tested dueto stress and burnout [2-4]. This stress hasintensified
over the last couple of years due to the COVID-19 pandemic
with nurses supporting the delivery of expert patient care and
rapidly responding to substantial health care challenges [1].
While nurses contribution to keeping the public safe and
protecting the National Health Service (NHS) in the United
Kingdom during COVID-19 has been widely recognized, the
resulting psychological impact on health and well-being has
been substantial; resilience enhancement interventions are one
way to tackle this growing problem within health care services
[5-8].

The NHS has been facing increased pressure due to the
pandemic conditionsit isbeing subjectedto [9]. This, in addition
to the chronic pressures in terms of staffing, sickness,
infrastructure, and financial problems, means that nurses are
facing increased pressure [2] and are experiencing burnout, as
they struggle to cope with the never ceasing demands of their
job roles, which are in continuous high demand [4]. The NHS
Health and Wellbeing Framework [10] sets the standards for
how NHS organizations should support staff to feel well,
healthy, and happy at work, and advocates for the delivery of
evidence-based staff health and well-being plans [10].
Resilience-building programs [11-14] are recognized as
important in contributing to increased psychol ogical health and
well-being in nurses aswell asaiding recruitment and retention
within international health care organizations [15,16].

Recent literature has recommended that resilience-building
initiatives, including mentorship programs outside of nurses
immediate workplace settings, are incorporated into nursing
education, as well as specific self-development strategies to
help enhance personal resilience[15]. Resilience programs have
been found to build and enhance nurses’ resilience and can also
support recruitment and retention for health care workers [16].
This has been evidenced in a number of recent workplace
resilience enhancement interventions within nursing [17-22].

As aresult of the need for targeted resilience enhancement
interventions within the nursing setting, a UK-based resilience
enhancement program was developed [22,23]. A detailed
description of the theoretical background of the program is
available elsawhere[22]. Thisface-to-face program targetsfour
core components to improve the ability of the nursesto bounce
back from day-to-day problems and to remain resilient in the
workplace: workplace hardiness, emaotional intelligence, critical
thinking, and achieving life balance and enabling spirituality.

https://www.researchprotocol s.org/2022/8/€37015

These components were informed by a 2014 integrative review
[15] that reported difficult workplace situations, feelings of
emptiness, and a diminishing sense of inner balance as main
contributing factors for resilience in nurses. Various strategies
such asreflecting on emotions, interactions and guidance from
peers and mentors, and skills to develop work-life balance and
toughening up are shown to be helpful in building resilience.

The program consisted of six sessions with nursesthat covered
topics including building hardiness, maintaining a positive
outlook, achieving work-life balance, reflective and critical
thinking, and enabling spirituality [22,23]. In addition,
one-to-one mentor sessions were provided over a 12-week
period; senior nurse leaders within the participating trust took
on these mentorship roles [23]. The face-to-face program was
evaluated using pre- and postsurveys and interviewswith nurses.
Findings showed that nurses’ resilience levelswere significantly
higher after the training, with reported positive impacts on
personal resilience, self-awareness, confidence, well-being, and
professional and team-working relationships [22]. As aresult,
a wider rollout of the training was proposed. However, this
planned rollout was disrupted by the onset of the COVID-19
pandemic due to socia-distancing measures, making the
face-to-face training untenable.

Dueto therestrictionsimposed by COVID-19, the face-to-face
training program [22,23] was adapted and transformed to online
training as a means of increasing accessibility for all nurses
who were no longer able to attend face-to-face training. The
onlinetraining was alsoinformed by arecent systematic review
examining the effectiveness of online interventions to enhance
resiliencein health care professionals (C Henshall, unpublished
data, 2022) and focus groups with nursesto gather information
on what they felt should be key features of an onlineresilience
training program. An online format was felt necessary due to
its potential to be rolled out widely to all nurses working in
health care settings due to ease of accessibility, flexible access,
and a decreased need for other resources such as physical space
and in-person facilitation. Theonlineresiliencetraining, entitled
Resilience Enhancement Online Training for Nurses
(RESOIuUTioN), is relevant in the COVID-19 climate, where
consideration about how to optimize the experiences of the
nursing workforce and the resulting impacts on patient care are
urgently needed.

In light of the above, the randomized controlled trial described
in this paper aims to pilot RESOIuTioN, an online resilience
training for nurses working during COV1D-19. Specific study
objectives are:

« To compare levels of resilience, psychological health, and
well-being in nurseswho complete RESOIuTioN with nurses
who do not (control arm)

« To explore participant engagement with the trial and
acceptability of RESOIuTioN

- Tocollect feedback on various components of RESOluTioN
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Methods pilot trial comparing RESOIuTioN versus a wait list control
group. The study flowchart describing the study process is
Study Design presented in Figure 1. The study schedule of events and

. o ) assessments are presented in Figure 2.
The study isatwo-arm, parallel-group, individually randomized

Figure 1. Study flowchart. NHS: National Health Service. RESOIuTioN: Resilience Enhancement Online Training for Nurses. CPD: continuing
professional development.

Fegistered, nonagency nurses at participating MHS tru st

Zonsentand completion of baseline online
SUrvey

1.1 Randomization (60to 100
participants)

Wait list control REsOIUTION
training (4
weeks)

/

Endof study online survey at 6t week

REsCIuTioM group: Cerificate for 10 CFD hours
Control group: Access to training materials, training
certificate, and 10 CFD hours
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Figure 2. Schedule of study events and assessments. REsOIuTioN: Resilience Enhancement Online Training for Nurses.

Study period
Enrollment Allocation Postallocation
Time points -Ty Tq T =6 weeks
ENROLLMENT
Informed conzent X
Allocation 4
INTERVENTIONS
TWaiting list 4
EE:CluTiol] training for 4 weeks —a
ASSESSMENTS
Demographic information 5
Preportion of nurses consented, randomized, X X X
completed tramning, discontinued, or lost to
follow-up
Eesilience 3 3
Psychological well-being ¥ ¥
Expectations, percetved usefulness, and
further feedback on EEsOluTield training
{completed by only those randomized to X X
EE:OuTiolT)

Eligibility Criteria

Any registered nonagency nurses working at any level of
seniority and across any clinical setting at the participating trust
will be eligible to participate. All participants must be able and
willing to provide online informed consent.

Recruitment

Nurses will be recruited through study advertisement posters
and promotional videos hosted on thetrust website, social media
platforms, and trust premises. The researchers will attend
nurse-led meetings across the trust to promote the study and
will contact managers from different specialties including

https://www.researchprotocol s.org/2022/8/€37015

RenderX

children, adult, and older people's services. The researchers
will also work with the hospital communi cations team who will
include information about the study in their weekly news
bulletins. The study has been endorsed by the NHS trust’s chi ef
nurse who will be asked to share information about the trial to
all nursesworking inthetrust, using email communicationsand
online meeting forums. Thetrust’sresearch delivery teamswill
also promote the study to the clinical teams they work with.
These multiple recruitment methods are deemed necessary due
to the ongoing pressures facing nurses due to the pandemic,
making recruitment likely to be challenging. A web link with
study information included within it will be shared with people
who expressan interest in taking part. They will then be directed
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to aweb page containing the online study information sheet and
consent form, prior to any data collection or study procedures
being undertaken. Once online consent has been confirmed,
participantswill be asked to compl ete aprestudy survey (Figure
2).

Sample Size

Given the study objective to afford a preliminary comparison
of training outcomes, as well as funding constraints and the
pressures imposed by COVID-19, we propose to recruit a
minimum of 60 and up to 100 participants. We aim to recruit
participants over four cohortswith approximately 25 participants
per cohort.

Allocation

After providing online consent, participantswill be randomized
to receive either the wait list control or RESOluTioN ona 1:1
ratio. An independent research staff not involved in the design
and conduct of the trial will generate a computer-generated
random number sequence. Allocation concealment will be
upheld using sequentially numbered opague-sealed envel opes
that will be opened sequentially only after entering the name
of each participant on the envelope. A research team member
who is not involved in the delivery of RESOIuTioN or data
analysis will implement the group allocation and contact
participants to inform them of their group allocation.

Blinding

Participants will not be blinded to their group alocation and
will complete self-reported online surveys at the start of the
study and after 6 weeks. It is not possible to blind the team
member who undertakes the allocation assignment; however,
other research team members who analyze the pre-post survey
responses will be blinded to treatment allocation.

Patient and Public Engagement

Thistrial evaluates an online resilience training developed for
nurses and was informed by the feedback provided by nurses
in the previous face-to-face training and a systematic review
[22,23] (C Henshall, unpublished data, 2022).

Interventions

Online Training

REsOIuTioN was hosted on the Totara learning management
system (version 12) by the Learning and Development (LD)

https://www.researchprotocol s.org/2022/8/€37015
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information technology team of the participating NHS trust. A
simple layout with clear instructions and prominent widgets to
navigate thetraining pageswill be used (Multimedia Appendices
1-3). More details about this are provided bel ow.

Structure

REsOIuTioN adopts a blended learning approach of
asynchronous learning and synchronous sessions delivered in
real time. The landing page includes a brief description about
the training, module topics, library of learning materials, and a
short welcome and introduction video by the study’s chief
investigator.

Over a 4-week period, participants will be required to attend
four facilitated online large group sessions on four moduletopics
lasting up to 120 minutes in duration. Prior to each session,
there will be 30 minutes of independent asynchronous
preparatory activities. Additionally, they will attend online
mentorship meetingsin small groups; the mentors will all hold
senior nursing positions at the participating trust. Mentor
meetingswill be conducted for 30 and 60 minutes twice weekly,
at flexible times, over the 4-week training period.

Preparatory Activities

Prior to each large-group facilitated session, participants will
be expected to complete some recommended readings on the
module topic such as journal articles and reports, and tasks for
further discussion during the sessions such as preparing
responsesto questions (related to modul e topi cs) such as* What
does emotional intelligence mean to you and why it isimportant
in your role?” and “What are your three main qualities of
self-confidence?” The list of prereadings and tasks to be
completed will be made avail able to participants in advance on
the RESOluTioN online training page.

L arge Group-Facilitated Sessions

Facilitated sessions will be scheduled in advance, and session
dates and timings will be shared with those enrolled in each
cohort. The facilitated session topics cover building hardiness
and maintaining a positive outlook, intellectual flexibility and
emotional intelligence, reflective and critical thinking, and
achieving life balance and enabling spirituality. Experienced
nurses and other multidisciplinary health care staff in senior
clinical and academic positions within the local region will
deliver the sessions. An outline of the content and objectives
for each module is presented in Table 1.
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Table 1. Outline of RESOIuTioN training.
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Components of REsOIuTioN?

Content

Objectives

Mentorship sessions: establish-
ing positive nurturing relation-
ships and network

Module 1: building hardiness
and maintaining a positive out-
look

Module 2: IF? and EI°

Module 3: reflective and criti-
cal thinking

Module 4: achieving life bal-
ance and enabling spirituality

All modules (cross-cutting):
moving forward and planning
for the future

o Nurturing personal relationships
«  Relationships that encourage and motivate
o Crucia conversations for health care work

«  Defining positive outlook and personal hardiness

«  What is known about workplace hardiness?

.  Strategiesfor success: prioritizing activitiesin
time-pressured environments, learned optimism,
assertive communication

o Anauthenticlife

o  Self-esteem

o  Self-awareness: past, present, future

« |F: definitions and characteristics

o  Linksto nursing research and resilience

« Dimensions of El

o  Emotional labor

«  Strategies for success: expand your thinking, cre-
ativethinking, self-monitoring, expressing emotion
creatively

«  Whatisreflection?

«  Making meaning of experience

o Moving from description to reflection
«  Understanding reflection

«  Therapeutic use of self

«  Reflective awareness

o Reflective action

«  Work/life balance: What is balance?

e Whyisit sohard?

«  Envisioning work/life balance

» Historical, gender, and power contexts

«  Assumptions about “juggling”

«  Strategies for success: being comfortable doing
less; adding new thingsto life

«  Enabling spirituality: definition

«  Spirituality and nursing care, health

«  Women, spirituality, and communities

«  Thereflective process

«  Reflection and expert practice

«  Strategiesfor success: thinking critically, reflection
circuit, exhibition and participant presentations,
planning for the future (goal setting)

Focus on protective aspects of positive relationships
and networks on the effects of workplace adversity

| dentify the elements of a positive outlook and person-
ality hardiness related to nursing

Demonstrate benefits of a positive outlook and devel-
oping hardiness for job satisfaction, health, and well-
being

Formulate individual strategies for improving and
maintaining a positive outlook and hardiness

Define principles of |F and El

Define significant existing research findings regarding
IF and El asthey relate to nursing

Evaluate advantages of applying elements of IF and
El to nursing practice

Reflect on strategiesto assist creative/critical thinking

Identify importance of therapeutic use of self and re-
flection in expert practice

Demonstrate understanding of the benefits of the re-
flective processto nursing practice and its underlying
knowledge, influences, and motivations
Defineamodel of reflection shown toincrease critical
thinking skills and develop reflexive practice
Analyzeindividual strategiesto creatively accessand
explore the reflection process

Define the importance of an awareness of work/life
balance for health and well-being

Demonstrate strategies for improving work/life bal-
ance

Formulate historical/political background of women’s
rolesin caring and other work

Explore some aspects of spiritually responsive nursing
care available to them

Explore personal perspectiveson individual spiritual-
ity and its relationship to contemporary lifestyles

Identify features of aresilient person and relate them
to individual experiences

Formulate strategies for continuation and permanency
of resilient beliefs and behaviors

Demonstrate an understanding of the ongoing process
of resilience and the protective benefits of committing
to the long-term maintenance of personal well-being

3RESOIuTioN: Resilience Enhancement Online Training for Nurses.

BIF: intellectual flexibility.
CEl: emotional intelligence.

Mentor Meetings

Mentor meetingswill be designed to be rewarding and valuable
components of the RESOIuTioN package. A mentor pool will
be established by inviting around 15 experienced registered
nurses from the participating trust to contribute to the study as
mentors. Mentors will be registered nurses working at a Band
7 level or above. Generally, nurses working at these levels
require appropriate leadership or management skills and have

https://www.researchprotocol s.org/2022/8/€37015

RenderX

widespread experience of the pressures and challenges of
working within the NHS. Mentors will be expected to commit
to two weekly meetings with mentees for 4 weeks per cohort
(mentors will be able to sign up for one or more cohorts). The
mentor meetingswill aim to support the menteeswhilethey are
training and to facilitate discussion relating to a wide range of
topics, including but not limited to the topics covered during
the facilitated sessions; the course of the discussion will be led
by the mentees. The roles and expectations, issues of
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accountability, and key goals of the mentoring partnership will
also be covered. However, thiswill not be aformal mentorship
relationship and as such no predefined structure or mentoring
plans are required.

Two separate documents with frequently asked questions to
inform mentors and mentees about the structure and conduct of
mentor meetings will be devel oped. Mentors and mentees will
not be expected to maintain additional contact between the
weekly meetings though they can choose to do so if they feel
it would add benefit.

Delivery of Content

All facilitated sessions and mentor meetings will be delivered
online within the parameters of confidentiality via Teams
(Microsoft Corporation). Meeting links and reminders will be
sent to the participants through the LD platform. Content
delivery and user engagement of REsOIuTioN will be in the
form of text materials, illustrations, PowerPoint (Microsoft
Corporation) presentations, explanatory videos, case examples,
and additional reference documents such as peer-reviewed
journal articles and published guidance. Thefacilitated sessions
will also include discussions, small group work, and breakout
activities. A separate YouTube account will be created for the
trial, and all RESOluTioN-related videoswill be made accessible
only to the trial participants.

Time Commitment

At the end of 4 weeks, participants randomized to RESOluTioN
will have completed 10 hours of structured content (2 hours of
self-learning activities and 8 hours of scheduled facilitated
sessions) in addition to 4-8 hours of flexible mentor meetings.

Control Arm

Nursesrandomized to the control arm will be allocated to await
list for 6 weeks. When they have completed the online poststudy
surveysat theend of the sixth week, they will be provided access
to RESOIuTioN study materials.

Outcomes

Participant Engagement With the Trial

Datawill be collected on the number of registered nurses who
expressed an interest, enrolled, were randomized, or withdrew
from the study to estimate the recruitment rate and nurses
engagement with the trial.

Training Outcomes

Acceptability of RESOluTioN

Datawill be collected on the number of registered nurses who
complete REsOIuTioN, discontinued in between, and did not
complete the posttraining survey to estimate the acceptability
of RESOluTioN.

Resilience and Psychological Well-being

The validated Brief Resilience Scae (BRS) [24] and
Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) [25]
will be used to measure changes in resilience, psychological
health, and well-being over time. The BRS is a brief measure
of an individual’s ability to “bounce back” and has been found
to have good psychometric properties compared to measures of

https://www.researchprotocol s.org/2022/8/€37015

Srikesavan et al

resilience[24]. The WEMWBS has been widely used in clinical
settings to measure the effects of interventions to improve
well-being and can provide an indicator of resilience [25].

Per ceived Usefulness of REsOluTioN

At baseline, the following survey data will be collected from
those randomized to REsOIuTioN: understanding of resilience,
what they hope to gain from it, levels of perceived resilience,
confidence, workplace satisfaction, and peer support.

At 6 weeks (2 weeks post training), participants perceived
usefulness of REsSOIuTioN and their perceived levels of persona
resilience, self-confidence, belief in own ability to provide
quality patient care, relationship with work colleagues,
communication skills with colleagues, outlook toward clinical
practice, understanding of resilience, and feedback on
REsOIuTioN will be determined viaan online survey.

Data Collection Methods

Participants who expressed interest to participate in the tria
will be provided a prestudy survey to provide online consent
and demographic information (type of work clinical setting,
banding, ethnicity, age, years of experience) before the start of
each cohort and 2 weeks post cohort completion (sixth week).
Surveyswill be hosted on the Qualtrics online survey platform.

The surveyswill contain both closed- and open-ended questions
and the validated BRS [24] and WEMWABS [25]. Resilience
and mental well-being scaleswill be completed by participants
in the control and RESOIuTioN arms. The closed survey
guestions will be completed by all participants and will take a
1 to 5 Likert-style format, with responses ranging from “not
important at all” to “extremely important” or “not useful at all”
and “extremely useful.” The open-ended survey questions will
only be completed by RESOIuTioN arm participants and will
seek feedback relating to what they enjoyed the most about the
training and whether any specific modules were particularly
helpful.

Following completion of the postsurveys, those randomized to
REsOIuTioN will receive atraining certificate for 10 continuing
professional development (CPD) hours and those in the wait
list control group will be given accessto RESOIuTioN materials
and the 10 hours CPD training certificate.

Data M anagement

Onlineinformed consent will be obtained from all participants.
All data will be stored securely in line with the university’s
(study sponsor) palicies for data management and storage, and
in line with General Data Protection Regulation requirements.

Direct accessto source datawill be made only to the designated
members of the study team as authorized by the chief
investigator. All participant-identifiable information will be
removed and anonymized using study identification codes.
Electronic deidentified data will be stored and backed-up in
password-protected Excel (Microsoft Corporation) spreadsheets
in a secured drive accessible by the study team only. Data will
be retained for 5 years after the completion of the trial.
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Statistical M ethods

Demographic characteristics of the study participants will be
descriptively summarized. The proportion of participants who
enrolled, completed the study, provided follow-up data, or
discontinued the study, and those responding to each category
on the Likert-type closed questions in the survey will be
reported. Pre- and postsurveys on resilience and psychological
well-being will be presented as means (SDs) or medians (1QRS)
depending on the normality as per Shapiro-Wilk test. The
differences in resilience and psychological well-being within
each arm and between arms at 6 weeks will be assessed using
analysis of variance. A significance level of 0.05 will be
considered. All analysis will be undertaken in SPSS statistics
software, version 22.0 (IBM Corp) [26].

Data Monitoring

The day-to-day management of the trial will be undertaken by
the chief investigator and coinvestigator supported by two
research associates and members of the LD team. Weekly
research team meetings will be held to monitor trial conduct
and progress made.

Ethics Approval

The Faculty Research Ethics Committee at the local university
approved the protocol (F.20.01.12.1, dated August 22, 2021).
NHS ethical approvals were not required as patients are not
being recruited to the study; however, health research authority
approvalswere obtained (21/HRA/1418) aswell asthe necessary
local research and development office approvals from the
participating NHS trusts. The trial protocol is registered on
Clinical Trials.gov (NCT05074563).

Results

The tria is now completed and was conducted online via the
participating NHS trust’s LD e-learning platform in England
between August 2021 and May 2022.

The trial findings will be presented in accordance with the
CONSORT (Consolidated Standards of Reporting Trias)
reporting guidelines [27].

Discussion

The nurse-led RESOIuUTioN study will aim to empower nurses
to maintain and enhance their resilience while working under
challenging clinical conditions. The online training delivered
will beinteractive, with input from mentors, health careleaders,
and peers, to promote engagement and enhanced communication
between nurses, their teams, and wider health care organizations
(C Henshall, unpublished data, 2022). We hypothesize that the
online sessionswill serve as aforum where nurses can express
their views and concerns, without hierarchical infrastructures
inhibiting them, while increasing self-knowledge and learning
around workplace resilience coping strategies and providing a
safe space to vaidate feelings through mentorship and peer
support [23]. With increasing health care pressures and a
shortage of health care staff, the need to promote and support
nurses’ well-being through these evidence-based interventions
isvital. This is even more apparent in the current COVID-19

https://www.researchprotocol s.org/2022/8/€37015

Srikesavan et al

health care climate, where rapid and innovative approaches to
patient care are constantly required; this can have a deleterious
impact on health care staff due to the pressures it entails.
Strategies and training programs such as RESOIuTioN that
promote mechanisms that enable nursesto feel better equipped
to manage the daily work stressors they encounter can have
short- and long-term benefits, with positive impacts on
well-being, recruitment, retention, and the quality and safety of
patient care [16-23].

The mentor meetings incorporated into RESOluTioN have the
potential to provide nurses with a platform to vocalize any
challenges, worries, and concerns they are facing in a
constructive supportive environment. Effective mentee/mentor
relationships and interactions with senior leaders have been
found to increase resilience and to help resolve workplace
challenges through empowering mentees and increasing their
self-confidence, devel oping personal and professional growth,
and supporting career progression opportunities [28-31].
Mentoring relationships can also reinforce more junior nurses
sense of value in the workplace when they are being mentored
by senior colleagues who make time to listen and respond to
their problems or concerns [30]. The integration of the regular
mentorship support in the RESOIuTioN trial will aim to build
nurses resilience through the promotion of professional
development, self-confidence, self-worth, and problem-solving
capabilities.

This study is limited to one NHS trust in England, and as a
result, demographic and contextual factors may influence the
value of the resource to nurses working in a range of settings
and environments. As such, if the findings show that the
program is effective in improving nurses' levels of resilience,
RESOluTioN will be rolled out at a national level in alarger
scale randomized controlled trial design. This will enable the
generalizability of the findings across a range of health care
settings and contexts. In the long term, it is hoped that
REsOIuTioN will be a valuable resource for nurses caring for
patients in challenging clinical care environments during the
global pandemic and beyond.

We will publish peer-reviewed journal reports on the tria
process and outcomes. Presentations will be made at national
and international conferences, including the Royal College of
Nursing research conference (COVID-19 permitting). We will
update the Burdett Trust for Nursing (funder) with regular
updates for use in newdletters and web pages. We will also
collaborate and network with local research infrastructure across
the region to strengthen the research profile of the project and
widen the reach of our research outputs.

Trialing RESOluTioN will enable preliminary data to be
gathered to indicate its effectiveness in enhancing nurses
resilience in the workplace, with the potential for larger scale
follow-up studiesto identify its value to nurses working across
arange of health care settings. Thismay lead to RESOIuTioN’s
widespread implementation asit isembedded within health care
organizations' overarching health and well-being strategies,
with resulting improvements in the resilience of the nursing
workforce and subsequent improvements in patient safety and
care quality outcomes.
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Abstract

Background: Children exposed to intimate partner violence (IPV) between caregivers are at an increased risk of becoming
involved in dating violence during adolescence. However, to date, few adolescent dating violence (ADV) prevention programs
have been developed for and evaluated with youth exposed to IPV. An exception is Moms and Teens for Safe Dates (MTSD),
an evidence-based ADV prevention program for mothers or maternal caregivers (mothers) exposed to IPV and their teenagers.
The MTSD program comprises a series of booklets that families compl ete together in a home that includes activitiesto promote
positive family communication and healthy teenager relationships. We developed a web-adapted version of the MTSD
program—entitled eMoms and Teens for Safe Dates (eMTSD)—to provide a delivery format that may increase program appeal
for digitally oriented teenagers, lower dissemination costs, lower reading burden for low-literacy participants, and incorporate
built-in cues and reminders to boost program adherence.

Objective: This protocol is for a research study that has the following three main objectives: to assess the acceptability of
eMTSD; toidentify thefeasibility of the research process, including program adherence and participant recruitment and assessment;
and to explore the acceptability, feasibility, and preliminary efficacy of 2 features—text reminders and the creation of an action
plan for engaging with the program—that may increase program uptake and completion.

Methods: Approximately 100 mothers and their teenagers will be invited to complete eM TSD, which includes six 30-minute
web-based modules over a6-week period. Motherswill be recruited through community organizations and social mediaadvertising
and will be eligibleto participate if they have at |east 1 teenager aged 12 to 16 yearsliving with them, have experienced IPV after
the teenager was born, are not currently living with an abusive partner, and have access to an internet-enabled device. Using a
factorial design, enrolled dyadswill be randomized to the following four adherence support groups (n=25 dyads per group): text
reminders and action planning, text reminders only, action planning only, and no adherence supports. All participantswill complete
brief web-based assessments at enrollment after each module is completed, after the full program is completed, and 90 days after
enrollment. Program adherence will be tracked using website use metrics.

https://www.researchprotocols.org/2022/8/e35487 JMIR Res Protoc 2022 | vol. 11 | iss. 8 |€35487 | p.43
(page number not for citation purposes)


mailto:mcnaught@email.unc.edu
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Reyeset d
Results: The data collected will be synthesized to assess the acceptability of the program and the feasibility of the study
procedures. An exploratory analysis will examine the impact of adherence support on program completion levels. In November
2021, ethical approval was received and recruitment was initiated. Data collection is expected to continue until December 2022.

Conclusions. The web-based delivery of afamily-based healthy relationship program for teenagers exposed to IPV may offer
a convenient, low-cost, and engaging approach to preventing ADV. The findings from this study are expected to guide future

research.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(8):€35487) doi:10.2196/35487

DERR1-10.2196/35487

KEYWORDS
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Introduction

Background

Each year, approximately 15 million children in the United
States are exposed to intimate partner violence (IPV) between
their parents or other caregivers [1], with >25% of children
being exposed to IPV in their lifetime [2]. Research suggests
that IPV exposure, broadly defined as direct witnessing, hearing,
or seeing the aftermath of any form (eg, physica or
psychological) of violence between caregivers [3], is a
multifaceted traumatic experiencethat can have adverseimpacts
on children’s cognitive (eg, biases in information processing),
emotional (eg, anger dysregulation), and social development
(eg, deviant peer affiliation) [4]. Children who experiencethese
adverse impacts, in turn, are at increased risk of involvement
in abusive dating and intimate partnerships during adolescence
and adulthood [5,6], apattern referred to asthe intergenerational
transmission of IPV [7].

Theintergenerational transmission of |PV may be disrupted by
programsthat effectively work to interrupt the processes|eading
to adol escent dating violence (ADV) among youths exposed to
IPV. However, although numerous studies have identified
programs that prevent dating violence among general samples
of youth, relatively little research has been conducted to devel op
or evaluate dating abuse prevention programs among high-risk
youth, such as those who have been exposed to interparental
IPV [8]. Furthermore, despite research suggesting that parents
and other caregivers play a key role in adolescent relationship
development, scant research has been conducted to develop and
evaluate family-based approaches to ADV prevention [9]. An
exception is Moms and Teens for Safe Dates (MTSD), a
family-based dating abuse prevention program developed for
youth who have been exposed to IPV and their mothers or
maternal caregivers (hereto forth referred to as mothers and
inclusive of nonbinary people and gender expansive and
transgender women who identify as mothers or materna
caregivers) who experienced the abuse[10]. The M TSD program
is designed to promote a family environment that is protective
against dating abuse and comprises a set of 6 printed booklets
with interactive activities that mothers and teenagers complete
together (self-administer) in the home. In a randomized
controlled trial, the program was found to be effective in
increasing family cohesion and preventing dating abuse among
youth with higher but not lower levels of IPV exposure [11].

https://www.researchprotocol s.org/2022/8/e35487

Given that the MTSD program was found to have positive
impacts, the next step in the continuum of research on the
program is to optimize the program for dissemination (ie,
distribution of the program by the community and other agencies
to mothers exposed to IPV and their teenagers) and
implementation (ie, use of the program by mothers and their
teenagers within the real-world family setting). Notably, the
MTSD program was structured to avoid 2 main obstaclesin the
implementation of family-based interventions. First, it avoids
logistical barriersthat prevent familiesfrom attending programs
offered at out-of-home locations as the program can be
conducted at home (or at any location the family chooses).
Second, there are no costs associated with training or paying
thedelivery staff asthe program is self-administered. However,
the drawbacks of the program from a dissemination and
implementation (D&1) standpoint include the costs of printing
and mailing (eg, through the postal service) the booklets, which
may be prohibitive to organizations serving mothers exposed
to IPV, which are typically low-resourced community-based
organizations [12]; insufficient reach to low-literacy members
of thetarget population, given therelatively high reading burden
of the program; and alack of built-in prompts or cuesto engage
with the program, which may result in poor user engagement
in real-world settings. For example, in the MTSD randomized
controlled trial, which provided small financial incentives for
booklet completion, 62% of families reported completing the
final booklet [11].

The research team proposed that each of these D&I barriers
could be addressed by adapting the program for web-based
delivery. In particular, web-based delivery has the potential to
reduce dissemination costs; alow for the audiovisua
presentation of information and activities, thus potentially
reducing the reading burden and improving understanding
among audiences with lower health literacy [13,14]; and alow
for automated delivery of reminders, tailored based on website
use, to maximize program uptake and completion. Furthermore,
the research team postulated that a digital platform for MTSD
may increase program appeal among teenager participants, given
research suggesting that there has been a pronounced shift
among US teenagers away from the use of legacy media (eg,
books) and toward digital media [15].

Adaptingthe M TSD Program for Web-Based Delivery

To develop a web-adapted version of the MTSD program, the
research team followed a step-by-step process guided by the
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Integrate, Design, Assess, and Share framework for devel oping
effective digital interventions [16]. Briefly, stages of the
adaptation process included revision of the conceptual model,
ideation of potential web-based representations of booklet
material, iterative prototype development conducted in
collaboration with a mother-teenager advisory board, 3 cycles
of prototype user testing and refinement conducted with 6
mothers exposed to IPV and their teenagers, and a soft launch
of the complete program and study procedures with a different
set mother-teenager dyads (n=8) exposed to IPV. For the soft
launch, mothers were provided with a link to the web-based
program and asked to complete it with their teenagers over a
3-week implementation period. Feedback on design and
functionality was obtained through surveys embedded in the
website, a follow-up web-based survey, and a brief telephone
exit interview. Informed by usability research with low-literacy
parents, we prioritized the simplicity of design, content, and
technical features during the first phases of prototype
development [17]. As part of this process, severa text-based
program  activities were converted to multimedia
i nstructions—communications that use words in combination
with graphics, animated videos, and other audiovisua
experiences, which have been shown to improve understanding
among low-literacy parents compared with the presentation of
text alone [18]. Mother and teenager feedback on the program
wasincorporated across all development phases, consistent with
user-centered design principles [19]. Specifically, feedback
from mothers and teenagers was used to make decisions about
the look and feel of the website; update the program to reflect
current adolescent dating language and practices; represent a
diverse set of mothers, teenagers, and relationships; and ensure
that activities presenting teenager dating and family
communication scenarioswererealistic. Thefinalized program,
which is titled eMoms and Teens for Safe Dates (eMTSD),
comprises 6 30-minute modules that can be completed on any
devicewith accessto theinternet (eg, smartphones, tablets, and
computers).

Objectives

Here, we present a protocol for a feasibility and acceptability
study of eMTSD, which is a necessary step in the continuum
of research on this program. This study has the following three
main objectives. (1) to assess the acceptability of the eMTSD
program; (2) to identify the feasibility of the research process,
including program adherence and participant recruitment and
assessment; and (3) to explore the acceptability, feasibility, and
preliminary efficacy of 2 adherence support factors—SM Stext

https://www.researchprotocol s.org/2022/8/e35487
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message reminders and action planning—that may increase
eMTSD program uptake and compl etion.

Methods

Study Design Overview

Theflow of thisstudy issummarized in Figure 1. Approximately
100 mother-teenager dyads, who may reside anywhere in the
United States, will be enrolled in the study. Eligible mothers
will have a teenager aged 12 to 16 years living in the home,
have experienced IPV at some point after their teenager was
born, and not be currently living with an abusive partner.
Mother-teenager dyads who enroll will be randomized to 1 of
4 adherence support groups. text reminders only, action
planning only, text reminders plus action planning, or no
adherence support. Mothers in the text reminder groups will
receive weekly SMS text messages tailored to their program
completion level, which will cue them to engage with the
program. Mothersin the action planning groups will complete
a form before initiating the program, which will ask them to
think about when and where they will work on the program
with their teenagers. SM'S text message reminders and action
planning are referred to as adherence support factors as they
are posited to increase the uptake and completion of program
activities by mothers.

All enrolled mother-teenager dyads, regardless of adherence
support group assignment, will be asked to completetheeM TSD
program together over a 6-week period with a 2-week grace
period allowed for families who are unable to comply with this
program compl etion schedul e (ie, up to amaximum of 8 weeks
will be alowed to complete the program). Feasibility and
acceptability outcomes, described in moredetail in thefollowing
sections, will be assessed in severd ways. First, astudy tracking
database will allow usto calculate recruitment, enrollment, and
retention rates. Second, website use datawill allow usto assess
program uptake, engagement, and adherence. Third, web-based
surveys will be administered to mothers and teenagers at
baseline (enrollment), after program completion (maximum of
8 weeks after baseline), and 90 days after baseline (follow-up).
These surveys will assess program acceptability and provide
information on the feasibility of using web-based surveys to
collect data on healthy relationship cognition, skills, and
behaviors. Finally, program acceptability will be assessed using
brief (1-2 minutes) modul e acceptability surveysthat appear in
the web-based program at the end of each module. For each
participant, the study is expected to last for approximately 90
days from enrollment to the follow-up assessment.
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Figurel. Study flow. eMTSD: eMoms and Teens for Safe Dates; |PV: intimate partner violence.
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-Eligibility confirmation call
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* Has access to an internet-enabled
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Consent

-Mother electronic consent

-Teen electronic assent

* Canreceive SMS text messages

Exclusion criteria

* Is currently living with an abusive
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!
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Baseline surveys

B I

Day1

Randomization to adherence support group

Action planning and
SMS text reminders
(n=25)

Action planning only
(n=25)

Day 1-56

Study activities

Day 56

Participants

Eligible participants are mothers residing in the United States
who (1) have at least 1 child aged 12 to 16 years (hereafter
referred to as their teenager) who lives with them at least part
of the time, (2) have experienced IPV at some point in their
lives after at least 1 of their teenagers aged 12 to 16 years was
born, (3) are not currently living with an abusive partner, (4)
are able to read and speak English, (5) have access to an
internet-enabled device, and (6) are able to receive SMS text
messages. The age range of 12 to 16 years age range was
selected based on evidenceindicating that thisisan appropriate
developmenta period for programs focused on the primary
prevention of ADV [20].

Recruitment

We aim to recruit approximately 120 eligible mother-teenager
dyadsand enroll 100 dyads (80% of which will be eligible) over
an 8-month period (approximately 13 dyads enrolled per month).
Recruitment, which will target potential mother participants,
will occur through study advertising viaFacebook or Instagram,
Craigdist, and Reddit posts and via information dissemination
through community agencies (eg, social services organizations)
and educational ingtitutions (eg, community colleges) that work
with or provide servicesto mothers, survivorsof 1PV, and youth
exposed to IPV. Study advertisements will direct individuals
who are interested in participating to an initial web-based

https://www.researchprotocol s.org/2022/8/€35487
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only
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(or upon program completion)

Program completion survey

Day 90
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eligibility screener. If the participants want more information,
the study telephone number and email addresswill be provided.
Advertisementswill also list the study website, which includes
detailed information about the study for potential participants
and the link to theinitial eligibility screener.

Enrollment and Randomization

Potentially eligible participants who contact the study, either
by completing the web-based screener or by calling the study
phone number, will complete a full eligibility screener with
staff on the telephone. During this call, the study will be
described in detail, and staff will gauge their interest in
participating. Mothers with >1 age-eligible teenager will be
further asked to select one teenager to participate in the study
or, if they prefer, to allow study staff to randomly select the
teenager who will participate. Mothers who indicate that they
areinterested in enrolling will be emailed links to a web-based
consent form and parental permission form for them to compl ete,
aswell as an assent form for their teenager to complete. Once
the consent and assent forms are compl eted, the study team will
send the mother participant links to the baseline surveys via 2
emails (one email with the link for the mother baseline survey
and another with the link to the teenager baseline survey).
M other-teenager dyadswho complete the consent, assent forms
and baseline surveys, al of which will be completed on the web,
will be considered enrolled in the study and randomized to 1 of
the following 4 adherence support groups: (1) action planning
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only, (2) SM Stext message remindersonly, (3) action planning
and SM Stext message reminders, or (4) no support. A computer
random number generator will be used to select random
permuted blocks with a block size of 8 and an equal allocation
ratio. The random assignment table will be generated by the
study principal investigator before the initiation of study
enrollment. As participants are enrolled and records are added
to the system by the study staff, dyads will be assigned a study
ID, and the random assignment tablewill be consulted to assign
the dyad to 1 of the 4 adherence support factor groups.

The eM TSD Program: Program Structure and
Conceptual Model

TheeMTSD program includes 6 modules, each designed to take
approximately 30 minutes to complete, which delivers content

Reyeset a

adapted from the original MTSD program viatext, videos, and
interactive activities with questions for discussion between the
mother and the teenager. Consistent with the original program,
the modules aim to increase parent-teenager communication
about healthy and unhealthy rel ationships and reduce teenagers
risk of experiencing and perpetrating dating abuse. Figure 2
provides a conceptual model, elaborated from the original
MTSD conceptual model, which details the specific constructs
that the program targets for changes within mothers, teenagers,
and at the level of the family dyad, which, in turn, are posited
to affect the teenager’s risk of becoming involved in dating
violence. As noted by Foshee et a [10], protection motivation
theory, cognitive developmental theories, and empirical research
have been used to select and specify constructsthat MTSD aims
to change at the family and individual levels.

Figure2. eMoms and Teens for Safe Dates conceptual model. ADV: adolescent dating violence.

Teenagerchanges
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Perceived severity of ADV
Injunctive norms (| acceptance of ADV)
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+ Emotionregulation

Motherchanges

Cognitions
Knowledge
Perceived severity of ADV
Perceived susceptibility of teenager to ADV
Self-efficacy for enacting ADV prevention
Response efficacy of enacting ADV prevention

Skills and behaviors
* Problem solving communication
Monitoring (solicitation & control)

Consistent with the format of the original program, the
web-adapted program is designed such that the mothers and
teenagers must complete the modules in order. Flow through
the program, summarized in Figure 3, beginswith amother-only
phase, during which the mother prepares to engage in the
program with their teenager, and then moves into a
mother-teenager phase, during which the mother and the
teenager engage in the program together. Motherswho log into
the program are directed to watch a short animated onboarding
explainer video that describes how the web-based program is
organized. Once the onboarding video has been viewed mothers
proceed to complete the Getting Sarted module, which is
designed to prepare the mothers to engage in the program with
their teenagers. At the end of the Getting Sarted module,
mothers will be instructed to create a personal identification
number for accessing any content in this module in the future
and to start the program with their teenagers. To ensure that
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mothers are given the choice to discuss their IPV history with
their teenagers, the Getting Started module, which is the only
module that includes content addressing the mothers’ 1PV
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the mothers have completed it. Mothers will then proceed to
the program home page, which includes a short video for
mothers and teenagers to watch together and then complete 5
modules designed to be completed by mothers and their
teenagerstogether. The five modules for mothers and teenagers
to compl ete together include information and activitiesfocused
on (1) positive communication, (2) conflict resolution skills,
(3) different forms of dating abuse and the harms they cause,
(4) awareness of sexua dating abuse and the importance of
consent, and (5) creating family rules and norms around dating
relationships. Table 1 summarizesthe module goals and sample
activities, and Multimedia Appendix 1 provides screenshots of
the activities selected from each module.
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Figure3. eMTSD program flow. eMTSD: eMoms and Teens for Safe Dates.
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Table 1. Overview of eMoms and Teens for Safe Dates program module goals and sample activities.

Module and goals

Sample activities

Getting Started (mothersonly)
Inform mothers about the program structure

Motivate mothers' engagement with the program

Module 1: Talking About Dating
Identify healthy dating goals

I mprove mother-teenager problem-solving communi-

cation
Module 2: Skillsfor Handling Conflict

Increase emotion regulation skills

Increase positive conflict resolution skills

Module 3: Recognizing Dating Abuse

Increase awareness of different forms of dating abuse

and their negative consequences

Foster discussion of healthy relationship characteristics

Module 4: Sexual Dating Abuse

Increase understanding of the meaning of consent in
adating relationship

Identify and counter rape myths
Identify strategies to reduce the risk of experiencing
sexual dating abuse
Module 5: Ready, Set, Prepare!
Identify healthy relationship goals

Increase awareness of signs of dating abuse

Develop safety plans and dating rules

Mothers watch an explainer animated video about the program goals and structure

Mothersidentify challengesthey facein talking to their teenagers about dating and listen
to narrated clips about how to overcome them

Mothers and teenagers identify qualities they would like in a dating partner

Mothers and teenagers identify positive and negative communication skills used in ani-
mated microvideos of everyday family conversations

Mothers and teenagers identify events and cues that indicate when they are experiencing
an escalation of anger and select strategies they can use for self-calming

Mothers and teenagerswatch an animated video of adisagreement between dating partners
and practice using problem-solving communication to resolve the conflict

Mothers and teenagers learn about tactics that can be used to control and manipulate
dating partners and identify the tactics being used in different abuse scenarios

Mothers and teenagers identify characteristics of “healthy” relationships among their
friends and families and in the media and discuss what makes a relationship “ healthy”

Mothers and teenagers watch an animated explainer video that highlights the elements
of and importance of consent in a dating relationship

Mothers and teenagers read about and discuss fal se beliefs about sexual dating abuse that
shift blame to the victim

Mothers and teenagers brainstorm strategiesthey can useto reducetherisk of experiencing
sexual dating abuse

Teenagers identify ways they want to treat dating partners and ways that they want to be
treated

Mothers and teenagersidentify “red flags’ that indicate that someone might be experienc-
ing or perpetrating abusive behavior

Mothers and teenagers collaboratively develop a set of family guidelines for dating

Adherence Support Factors

Text Message Reminders

Mother participants assigned to receive automated SMS text
messages will receive up to 8 tailored SMS text message
reminders at fixed intervals. Messages 1, 2, and 3 will be sent
3, 7, and 10 days, respectively, after the initial program log-in

A growing body of research suggests the potential of digital
triggers, such as SM S text messages for fostering engagement
in health interventions [21]. Drawing from this research, we
developed a set of SMS text message reminders that are
personalized by mother and teenager names and tailored based
on the completion level. All mother participants will receive
SM Stext messages welcoming them to the program on the day
they are enrolled in the study. Mother participants assigned to
the control and action-planning—only conditionswho do not log
into the program and complete the Getting Sarted module will
receive log-in reminders viatext 3 and 7 days after enrollment
and atext and email reminder 10 days after enrollment (up to
3 reminders).

https://www.researchprotocol s.org/2022/8/e35487

email and welcome text are sent. Messages 4 through 8 will be
sent every 7 days thereafter until they complete all the program
modules or the 6-week recommended program completion
period iscomplete. All dyadswill beinformed that they should
complete a minimum of 1 module per week during the study
period. Reminders are thus tail ored based on whether the dyad
ison track with respect to this recommended completion rate.
M otherswho compl ete the program on time or ahead of schedule
or who have already completed the program will receive a
congratulatory message about their progress. Motherswho have
not logged in or are behind schedul e receive messages designed
to motivate engagement and emphasize the availability of
technical support. Examples of remindersare shown in Textbox
1
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Textbox 1. Example SM S text message reminders.

Congratulatory reminder for a mother who ison track

. “Congratulations on completing the Getting Started module of the Moms and Teens program [mom’s name]. You are a superstar! To stay on
track, make a plan to complete Module 1 with [teen’s name] by [goal day]! Module 1 will help you and your teen talk about healthy relationships.
Need technical support? We want to help! Text back ‘Y’ or call XXX-XXX-XXXX"

Motivation reminder for a mother that has not logged in

«  “Dear [mom’'sname], were-sent thelogin information for the Moms & Teens program to your email. Thisfun, convenient, and free research-based
program has been shown to benefit moms and teens. Make a plan now to login this week to complete the Getting Started module and begin the
program with [teen’s name] so that you can get back on track to finish the program by [goal day]. If you need technical support to login to the

program text back ‘Y or call XXX-XXX-XXXX!”

Once the recommended six week program completion period
iscomplete, all participants who have not finished the program
will be notified via email and text and asked to complete the
program before the two week grace period ends.

Action Planning

Gollwitzer [22] proposed a model of action phases for goal
attainment, which suggests that people will be more likely to
achieveagod (such ascompleting theeMTSD program) if they
create an action plan in the form of implementation intentions
that “spell out the where, when, and how of goal striving in
advance.” Research supportsthis strategy, with ameta-analysis
finding that implementation intentions have amoderateto large
positive effect on goal attainment [23]. Drawing from this
research, mother participants assigned to receive action planning
groups will receive a modified version of the emall
communication with the program log-in information, including
additional instructions directing them to complete a brief action
planning form administered through the REDCap (Research
Electronic Data Capture; Vanderbilt University) web application.
The action planning form asks participants to (1) make an
individual goal for when they would like to finish the program,

https://www.researchprotocol s.org/2022/8/e35487

(2) create a plan for where and when they will complete the
program moduleswith their teenagers, and (3) complete 3if-then
statements to identify the potential barriers to completion that
may arise and how they will overcome them. Mothers will be
instructed that they can print or save the formto refer to if they
desire.

Definitions and Assessment of Feasibility and
Acceptability

Feasibility

In this study, feasibility will be assessed both in reference to
the research processes and to the eMTSD program; that is,
feasibility outcomes provide information that enables us to
assess the questions of can this study be done and can this
program be done. Specifically, we define feasibility asthe extent
to which (1) the study is successfully conducted with respect
to recruitment, randomization, delivery of adherence support,
retention, and assessment, and (2) the eM TSD program can be
successfully conducted by mothers and teenagers [24,25].
Textbox 2 summarizes the key feasibility outcomes and their
indicators.
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Recruitment rate

«  Number of dyads recruited per month

Enrollment rate

«  Percentage of digible dyads who enroll in the study

Randomization

«  Percentage of enrolled dyads correctly randomized

Retention rate
«  Percentage of enrolled dyads who complete the follow-up survey

Adherence supports

Data collection
«  Percentage of missing data within surveys

«  Time taken to complete surveys

Program uptake and adherence

«  Percentage of participantswho login at least once

«  Percentage of modules completed or pages viewed

«  Percentage of enrolled participants who complete the program

visits [26]

«  Time taken to complete program modules

«  Percentage of SMS text messages dligible to be delivered and which are sent

«  Percentage of mothers eligible for action planning who complete a plan

«  Percentage of participants who start the program with their teenager

«  Adherence index, comprising the sum of the number of completed modules, number of unique visits to the site, and maximum time between

«  Participant report of facilitators of and barriers to engaging with the program, including technical problems accessing or using the website

Acceptability

In this study, acceptability will be assessed in reference to the
eMTSD program, as well as with respect to adherence support
factors (SMS text message reminders and action planning).
Drawing from the Theoretical Framework of Acceptability
(TFA), we define acceptability as the extent to which mothers
and teenagers consider eM TSD to be appropriate based on their

https://www.researchprotocol s.org/2022/8/e35487

cognitive and emotional responses to the intervention [27,28].
The TFA was applied to develop quantitative indicators
assessing the acceptability of the eMTSD across each of the 7
component domains proposed by the TFA (affective attitude,
burden, ethicality, coherence, opportunity costs, perceived
effectiveness, and self-efficacy). Table 2 lists the acceptability
outcomes, including their linkages to each TFA domain.
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QOutcome and domain Indicator or indicators

Program acceptability
Affective attitude .

| enjoyed doing the module or program®

*  Themodule or program kept my attention®

Burden .

Effectiveness .

The module or program was easy to do?
*  Themodule or program was too long?

| learned useful information from the module or program?

*  Theprogram will reduce my teen’s chances of experiencing dating abuse®

Ethicality *  The program covered topics that are important to me®

Cohesiveness * | understood what the program is trying to do?

Self-efficacy * 1 understood how to complete the program?®

Opportunity cost *  Doing the program was time well spent®

Overall® «  Percentage of participants who report agreement with all acceptability indicators

Adherence support acceptability

Effectiveness .

Percentage of participants who report it was helpful to receive text reminders

«  Percentage of participants who report it was helpful to complete an action plan

Burden .

Percentage of participants who report they received too many SM S text messages

3Program acceptability indicatorswill be operationalized as the percentage of participants who completed the module or program and agreed or strongly
agreed with theindicator statement. Some indicators will be asked both in reference to specific modules and in reference to the program as awhole.

B\we will also create a continuous program acceptability index score for each mother and teenager by summing across acceptability indicators (range

0-9).

Data Collection

Overview

Datasourcesfor ng feasibility and acceptability outcomes
described further in the following sections include (1) web
analytics (eg, participant log-ins, page views, and visit times),
which capture data needed to assess program adherence; (2)
module completion surveys, which are embedded in the
web-based program and assess program acceptability; (3)
program completion surveys, administered through REDCap,
which assess program acceptability and barriersto completion
among all participants enrolled in the study; (4) baseline and
90-day follow-up surveys, also administered through REDCap,
which access constructs in the program conceptua model
(Figure 2); and (5) the web-based screener and study participant
contact tracking database, which will be populated by program
staff and will capture data.on recruitment, eligibility, enrollment,
and retention.

Website Use Data

Website use data will include the number of program log-ins,
pages viewed, visit times, and modules compl eted. In addition,
the participants will be offered the opportunity to rate the
selected videos and activities from 1 to 5 stars. Altogether,

https://www.researchprotocol s.org/2022/8/e35487

ratings and website use data will inform our understanding of
the acceptability of videos and activities and allow for the
assessment of program engagement and adherence.

Module Completion Surveys

Brief (1- to 2-minute) module completion surveys will be
embedded in the web-based program. These surveyswill appear
at the end of each module and solicit mother and teenager
feedback on module acceptability and any technical problems
encountered. Mothers and teenagers will be asked to complete
separate surveys before proceeding to the next module.

Program Completion Surveys

Both mothers and teenagers will be asked to complete the
program completion surveys, which will be administered
through REDCap. The links to the surveys will be emailed to
the mothers after completion of the final module. Surveys will
assess program acceptability indicators (Textbox 2), aswell as
barriers to completion and suggestions for program
improvement. Mothers and teenagers who do not complete the
program within the 8-week implementation period, including
those who never log into the program or those who log in but
do not complete any modules, will be sent aprogram compl etion
survey tailored to their completion level.
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Baseline and Follow-up Surveys

Baseline and follow-up surveys, administered to mothers and
teenagersthrough REDCap at enrollment and 90 daysfollowing
enrollment, will assess the demographic characteristics of
participants, including both the mother's and teenager’s past
exposure to IPV (baseline only), as well as cognitions, skills,
and behaviorstargeted by the eM TSD program. The collection
of these datawill allow usto describe study participants; gauge
survey length and completion rates; assess psychometric
properties of key measures; and explore pre-post changesin the
cognition, skills, and behaviorstargeted by the program (Figure
2, program conceptual model).

Web-Based Screener and Recruitment Tracking Data

Theweb-based screener will capture data.on recruitment sources
and participant demographics (eg, race, ethnicity, and sex). A
study tracking database will capture data on staff contacts with
potential participants, telephone eligibility screens, participant
enrollment, program log-in, survey completion reminders, and
incentive disbursements. These datawill be used to explore the
effectiveness of different recruitment strategies for identifying
individualswho meet the study inclusion criteria by recruitment
source and participant characteristics.

Statistical Analysis

Overview

Descriptive statisticswill be used to summarize the demographic
characteristics of the study population and feasibility and
acceptability indicators for the sample. Bivariate statistical
procedures (eg, 2-tailed t testsand chi-square tests) will be used
to examine associati ons between demographic and background
characteristics of mother and teenager participants (age of the
mother; sex, gender identity, and race and ethnicity of the
teenager; family financial stress; mother and teenager
psychological distress; and mother and teenager IPV exposure)
and (1) recruitment source (eg, Facebook advertisement,
domestic violence agency), (2) program adherence, (3) program
acceptability, and (4) study retention. These analyseswill help
identify potential sources of bias and characterize program
feasibility and acceptability as a function of participants
demographic characteristics.

Table 3. Power for focal binary feasibility and acceptability outcomes.

Reyeset a

Descriptive statisticswill be used to summarize adherence rates
by adherence support group, and bivariate statisticswill be used
to examine differences between groupsin adherenceindicators
(program log-in and initiation rates and program adherence).
Paired t tests and McNemar test will be used to examine trends
in pre-post changes in cognition, skills, and behaviors targeted
for change by the program (Figure 2) among program
completers. These analyses are considered exploratory, given
that the study is not powered to assess changes in these
constructs.

Power

We used the approach described by Lewiset a [29] to determine
the sample size for this feasibility and acceptability trial. This
approach uses atraffic light system to evaluate the progression
to the main trial based on a set of a priori criteria. Hypothesis
testing for binary feasibility outcomestestsagainst being in the
red zone (unacceptable outcome) based on the expectation of
being in the green zone (acceptable outcome). Using this
approach, an adequate sample size is that which gives high
power (=80%) to reject being in the red zone if the green zone
holds true.

Threefocad feasibility and acceptability outcomeswere selected
to determine the sample size: (1) enrollment rate, (2) overall
program acceptability, (3) teenager program initiations, and (4)
program completion rates. The point estimates that will be
considered the red zone upper limit (R,;) and green zone lower
limit (G;) for these outcomes are (1) the proportion of those
eligible from those who enroll (R,,=0.60 and G;=0.75), (2) the
proportion of those who agree or strongly agree that the program
isacceptable acrossall indicators>0.60 (R ,=0.55 and G;=0.75),
(3) the proportion of those enrolled who initiated the use of the
program with their teenager >0.50 (R ,=0.50 and G;,=0.65), and
(4) the proportion of those enrolled who compl eted the program
>0.30 (R,;=0.30 and G;=0.50). The null hypothesis test, for
which the sample size is calculated, is that the true outcome is
not greater than R,

Table 3 shows that a sample size of 100 provides >80% power
to reject the null hypothesis across each of the focal feasibility
and acceptability outcomes, with an a of .05 and a 1-tailed,
1-sample binomial test based on normal approximation (with
continuity correction).

Red zone upper  Green zonelower

Outcome limit, % limit, % Power? % NP

Enrollment rate (percentage of those eligible who enroll) 60 75 80 68

Program acceptability (percentage of those completing theprogramwho 55 75 80 40

agree or strongly that the program is acceptable across al domains)

Teenager program initiation rate (percentage of those enrolled who start 50 65 80 73

the program with their teenager)

Program completion rate (within group; percentage of those assignedto 25 50 80 25 (per group; 100

the group who complete al 6 program modules)

overal)

3power (1-B) to reject being in the red zone if the green zone holds true.
PNeeded sample size for the hypothesis test.
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Incentives

Mother and teenager participants will each receive US $30 for
completing the baseline, program completion, and follow-up
surveysto atotal of up to US $180 per dyad for completing all
study activities.

Ethics Approval

This study was approved by the University of North Carolina
at Chapel Hill Ingtitutional Review Board on November 17,
2021 (reference number: 21-2380). Mothers who screen as
eligible will be provided with information about the study and
will provide electronic consent for their and their teenager’s
participation. Teenagerswill al'so complete the el ectronic assent
form. Surveys will include referral information for support in
addressing mental health and violence prevention and treatment
for all participants. All project datawill be deidentified before
analysis and securely stored in encrypted files on servers that
adhereto the University of North Carolinaat Chapel Hill policy
on the storage and transmission of sensitive data.

Results

This feasibility and acceptability study began recruitment in
November 2021, and the study resultswill be availablein 2023.

Discussion

Anticipated Findings

We anticipate that this feasibility and acceptability study will
determine whether theeM TSD program meritsrigoroustesting
infuture hybrid effectiveness-implementation trials. Such atrial
may be designed to examine program effects on ADV outcomes
and the impacts of delivery mode (web-based vs booklet) and
implementation support (eg, reminders and action planning) on
D& outcomes. Furthermore, we expect that the results of this
study will inform our understanding of optimal recruitment
strategies and identify potential changes to the delivery and
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content of the program and implementation support that would
improve acceptability and feasibility.

Comparison With Prior Work

MTSD isone of the few violence prevention programs that has
been developed and tested with youth exposed to IPV, and to
the best of our knowledge, isthe only program that targets risk
and protective factors at both the family and individual levels
[8]. The feasibility and acceptability study of the web-based
version of this program will contribute to a small but growing
body of research examining the use of technology and digital
delivery methods for prevention programs that aim to make
changesto thefamily environment and, in turn, prevent negative
health outcomes among youth [26,30-32].

Strengthsand Limitations

The limitations of this study include the use of a convenience
sample, which may preclude our ability to generalize findings
to the population as awhole and explore differencesin findings
across subgroups (eg, youth of different gender identities and
youth who have been exposed to different types of caregiver
IPV). In addition, survey data rely on self-reporting and are,
thus, potentially susceptibleto social desirability response bias.
The strengths of the study include the use of a multipronged
recruitment strategy, which will allow us to explore the
effectiveness of different recruitment sources and the testing of
different implementation strategies (action planning and text
reminders) that may increase program adherence.

Conclusions

If eMTSD is acceptable and effective in preventing ADV, it is
hoped that the program may be promoted by organizations
serving survivors of 1PV and their families. Given the dearth
of programs designed specifically for youth exposed to IPV,
eMTSD may address a critical gap in ADV prevention efforts
and decrease the likelihood of abusive dating and intimate
partnerships during adolescence and adulthood, as well as the
adverse health and social impacts of ADV and IPV.

The authors would like to thank the Connected Health for Applications and Interventions core team at the University of North
Carolina at Chapel Hill for their work in devel oping the web-based program, community-based organizations for helping with
recruitment for this study, and the mothers and teenagerswho will participatein this study. The research reported in this publication
was fully supported by an Injury Control Research Center award (R49-CE003092) from the Centers for Disease Control and
Prevention and National Center for Injury Prevention and Control. The findings and conclusions of this publication are those of
the authors and do not necessarily represent the views of the Centers for Disease Control and Prevention.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Program activity screenshots.
[DOCX File, 1353 KB - resprot_v11i8e35487_appl.docx |

References
1. McDonald R, Jouriles EN, Ramisetty-Mikler S, Caetano R, Green CE. Estimating the number of American children living
in partner-violent families. J Fam Psychol 2006 Mar;20(1):137-142. [doi: 10.1037/0893-3200.20.1.137] [Medline: 16569098]

https://www.researchprotocols.org/2022/8/e35487 JMIR Res Protoc 2022 | vol. 11 | iss. 8 |€35487 | p.54

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v11i8e35487_app1.docx&filename=b9e4dadb88284a6baaf32b34101cea09.docx
https://jmir.org/api/download?alt_name=resprot_v11i8e35487_app1.docx&filename=b9e4dadb88284a6baaf32b34101cea09.docx
http://dx.doi.org/10.1037/0893-3200.20.1.137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16569098&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Reyeset d

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Finkelhor D, Turner HA, Shattuck A, Hamby SL. Prevalence of childhood exposure to violence, crime, and abuse: results
from the national survey of children's exposure to violence. JAMA Pediatr 2015 Aug;169(8):746-754. [doi:
10.1001/jamapediatrics.2015.0676] [Medline: 26121291]

Cross TP, Mathews B, Tonmyr L, Scott D, Ouimet C. Child welfare policy and practice on children's exposure to domestic
violence. Child Abuse Negl 2012 Mar;36(3):210-216. [doi: 10.1016/j.chiabu.2011.11.004] [Medline: 22425164]

Vu NL, Jouriles EN, McDonald R, Rosenfield D. Children's exposure to intimate partner violence: a meta-analysis of
longitudinal associations with child adjustment problems. Clin Psychol Rev 2016 Jun;46:25-33. [doi:
10.1016/j.cpr.2016.04.003] [Medline: 27136293]

Cascardi M, Jouriles EN. Mechanisms underlying the association of exposure to family of origin violence and adolescent
dating violence. In: Wolfe DA, Temple JR, editors. Adolescent Dating Violence: Theory, Research, and Prevention.
Cambridge, MA, USA: Academic Press; 2018:159-188.

JourilesEN, McDonald R, Mueller V, Grych JH. Youth experiences of family violence and teen dating violence perpetration:
cognitive and emotional mediators. Clin Child Fam Psychol Rev 2012 Mar;15(1):58-68. [doi: 10.1007/s10567-011-0102-7]
[Medline: 22160838]

Ehrensaft MK, Langhinrichsen-Rohling J. Intergenerational transmission of intimate partner violence: summary and current
research on processes of transmission. In: Geffner R, White JW, Hamberger LK, Rosenbaum A, Vaughan-Eden V, Vieth
V1, editors. Handbook of Interpersonal Violence and Abuse Acrossthe Lifespan: A project of the National Partnership to
End Interpersonal Violence Acrossthe Lifespan (NPEIV). Cham, Switzerland: Springer; 2022:2485-2509.

McNaughton ReyesHL , Graham LM, Chen MS, Baron D, Gibbs A, Groves AK, et al. Adolescent dating violence prevention
programmes: aglobal systematic review of evaluation studies. Lancet Child Adolesc Health 2021 Mar;5(3):223-232. [doi:
10.1016/S2352-4642(20)30276-5] [Medline: 33220790]

Doucette H, Collibee C, Rizzo CJ. A review of parent- and family-based prevention efforts for adolescent dating violence.
Aggress Violent Behav 2021;58:101548 [FREE Full text] [doi: 10.1016/j.avb.2021.101548] [Medline: 33613079]

Foshee VA, Dixon KS, Ennett ST, Moracco KE, Bowling JM, Chang LY, et a. The process of adapting a universal dating
abuse prevention program to adol escents exposed to domestic violence. J Interpers Violence 2015 Jul;30(12):2151-2173.
[doi: 10.1177/0886260514552278] [Medline: 25287405]

Foshee VA, Benefield T, Dixon KS, Chang LY, Senkomago V, Ennett ST, et al. The effects of moms and teens for safe
dates: a dating abuse prevention program for adolescents exposed to domestic violence. J Youth Adolesc 2015
May;44(5):995-1010. [doi: 10.1007/s10964-015-0272-6] [Medline: 25776110]

Macy RJ, GiattinaMC, Parish SL, Crosby C. Domestic violence and sexual assault services: historical concerns and
contemporary challenges. JInterpers Violence 2010 Jan;25(1):3-32. [doi: 10.1177/0886260508329128] [Medline: 19252065]
Meppelink CS, van Weert JC, Haven CJ, Smit EG. The effectiveness of health animationsin audienceswith different health
literacy levels: an experimental study. JMed Internet Res 2015 Jan 13;17(1):e11 [FREE Full text] [doi: 10.2196/jmir.3979]
[Medline: 25586711]

Bol N, van Weert JC, de HaesHC, Loos EF, Smets EM. The effect of modality and narration style on recall of online health
information: results from a Web-based experiment. J Med Internet Res 2015 Apr 24;17(4):€104 [EREE Full text] [doi:
10.2196/jmir.4164] [Medline: 25910416]

Twenge JM, Martin GN, Spitzberg BH. Trendsin U.S. adolescents’ media use, 1976-2016: the rise of digital media, the
decline of TV, and the (near) demise of print. Psychol Pop Media Cult 2019 Oct;8(4):329-345. [doi: 10.1037/ppm0000203]
Mummah SA, Robinson TN, King AC, Gardner CD, Sutton S. IDEAS (Integrate, Design, Assess, and Share): aframework
and toolkit of strategiesfor the development of more effective digital interventionsto change health behavior. JMed Internet
Res 2016 Dec 16;18(12):e317 [FREE Full text] [doi: 10.2196/jmir.5927] [Medline: 27986647]

Kim H, Xie B. Health literacy in the eHealth era: a systematic review of the literature. Patient Educ Couns 2017
Jun;100(6):1073-1082. [doi: 10.1016/].pec.2017.01.015] [Medline: 28174067]

Choi J, Bakken S. Web-based education for low-literate parentsin Neonatal Intensive Care Unit: development of awebsite
and heuristic evaluation and usability testing. Int JMed Inform 2010 Aug;79(8):565-575 [FREE Full text] [doi:
10.1016/j.ijmedinf.2010.05.001] [Medline: 20617546]

Gulliksen J, Géransson B, Boivie |, Blomkvist S, Persson J, Cajander A. Key principles for user-centred systems design.
Behav Inf Technol 2003 Nov;22(6):397-409. [doi: 10.1080/01449290310001624329]

Foshee VA, Reyes HL. Primary prevention of adolescent dating abuse perpetration: when to begin, whom to target, and
how to doit. In: Whitaker DJ, Lutzker JR, editors. Preventing Partner Violence: Research and Evidence-Based Intervention
Strategies. Washington, DC, USA: American Psychological Association; 2009:141-168.

Muench F, Baumel A. More than atext message: dismantling digital triggers to curate behavior change in patient-centered
health interventions. JMed Internet Res 2017 May 26;19(5):e147 [FREE Full text] [doi: 10.2196/jmir.7463] [Medline:
28550001]

Gollwitzer PM. Implementation intentions. strong effects of simple plans. Am Psychol 1999;54(7):493-503. [doi:
10.1037/0003-066x.54.7.493]

Gollwitzer P, Sheeran P. Implementation intentions and goal achievement: ameta - analysis of effects and processes. Adv
Exp Soc Psychol 2006;38:69-119. [doi: 10.1016/50065-2601(06)38002-1]

https://www.researchprotocols.org/2022/8/e35487 JMIR Res Protoc 2022 | vol. 11 | iss. 8 |€35487 | p.55

(page number not for citation purposes)


http://dx.doi.org/10.1001/jamapediatrics.2015.0676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26121291&dopt=Abstract
http://dx.doi.org/10.1016/j.chiabu.2011.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22425164&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2016.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27136293&dopt=Abstract
http://dx.doi.org/10.1007/s10567-011-0102-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22160838&dopt=Abstract
http://dx.doi.org/10.1016/S2352-4642(20)30276-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33220790&dopt=Abstract
http://europepmc.org/abstract/MED/33613079
http://dx.doi.org/10.1016/j.avb.2021.101548
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33613079&dopt=Abstract
http://dx.doi.org/10.1177/0886260514552278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25287405&dopt=Abstract
http://dx.doi.org/10.1007/s10964-015-0272-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25776110&dopt=Abstract
http://dx.doi.org/10.1177/0886260508329128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19252065&dopt=Abstract
https://www.jmir.org/2015/1/e11/
http://dx.doi.org/10.2196/jmir.3979
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25586711&dopt=Abstract
https://www.jmir.org/2015/4/e104/
http://dx.doi.org/10.2196/jmir.4164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25910416&dopt=Abstract
http://dx.doi.org/10.1037/ppm0000203
https://www.jmir.org/2016/12/e317/
http://dx.doi.org/10.2196/jmir.5927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27986647&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2017.01.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28174067&dopt=Abstract
http://europepmc.org/abstract/MED/20617546
http://dx.doi.org/10.1016/j.ijmedinf.2010.05.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20617546&dopt=Abstract
http://dx.doi.org/10.1080/01449290310001624329
https://www.jmir.org/2017/5/e147/
http://dx.doi.org/10.2196/jmir.7463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28550001&dopt=Abstract
http://dx.doi.org/10.1037/0003-066x.54.7.493
http://dx.doi.org/10.1016/s0065-2601(06)38002-1
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Reyeset d

24. Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Coleman CL, et a. Defining feasibility and pilot
studies in preparation for randomised controlled trials: development of a conceptual framework. PLoS One 2016 Mar
15;11(3):€0150205 [FREE Full text] [doi: 10.1371/journal .pone.0150205] [Medline: 26978655]

25. Weiner BJ, LewisCC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et a. Psychometric assessment of three newly devel oped
implementation outcome measures. Implement Sci 2017 Aug 29;12(1):108 [FREE Full text] [doi:
10.1186/s13012-017-0635-3] [Medline: 28851459]

26. Breitenstein SM, Fogg L, Ocampo EV, Acosta DI, Gross D. Parent use and efficacy of a self-administered, tablet-based
parent training intervention: arandomized controlled trial. IMIR Mhealth Uhealth 2016 Apr 20;4(2):e36 [EREE Full text]
[doi: 10.2196/mhealth.5202] [Medline: 27098111]

27. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: an overview of reviews and development
of atheoretical framework. BMC Health Serv Res 2017 Jan 26;17(1):88 [ FREE Full text] [doi: 10.1186/s12913-017-2031-8]
[Medline: 28126032]

28. Sekhon M, Cartwright M, Francis JJ. Acceptability of health care interventions: atheoretical framework and proposed
research agenda. Br J Health Psychol 2018 Sep;23(3):519-531. [doi: 10.1111/bjhp.12295] [Medline: 29453791]

29. LewisM, Bromley K, Sutton CJ, McCray G, Myers HL, Lancaster GA. Determining sample size for progression criteria
for pragmatic pilot RCTs: the hypothesis test strikes back!. Pilot Feasibility Stud 2021 Mar 03;7(1):40 [FREE Full text]
[doi: 10.1186/s40814-021-00770-x] [Medline: 33536076]

30. Breitenstein SM, Gross D, Christophersen R. Digital delivery methods of parenting training interventions: a systematic
review. Worldviews Evid Based Nurs 2014 Jun;11(3):168-176. [doi: 10.1111/wvn.12040] [Medline: 24842341]

31. Spencer CM, Topham GL, King EL. Do online parenting programs create change?. a meta-analysis. J Fam Psychol 2020
Apr;34(3):364-374. [doi: 10.1037/fam0000605] [Medline: 31697102]

32. HarrisM, Andrews K, Gonzalez A, Prime H, Atkinson L. Technol ogy-assisted parenting interventions for families
experiencing socia disadvantage: a meta-analysis. Prev Sci 2020 Jul;21(5):714-727. [doi: 10.1007/s11121-020-01128-0]
[Medline: 32415543]

Abbreviations

ADV: adolescent dating violence

D& |: dissemination and implementation
eMTSD: eMoms and Teens for Safe Dates

I PV: intimate partner violence

MTSD: Moms and Teens for Safe Dates
REDCap: Research Electronic Data Capture
TFA: Theoretical Framework of Acceptability

Edited by T Leung; submitted 06.12.21; peer-reviewed by M Ragavan; commentsto author 26.04.22; revised version received 17.05.22;
accepted 20.05.22; published 05.08.22.

Please cite as:

Reyes HLM, Langoni EGA, Sharpless L, Blackburn N, McCort A, Macy RJ, Moracco KE, Foshee VA

Web-Based Delivery of a Family-Based Dating Violence Prevention Program for Youth Who Have Been Exposed to I ntimate Partner
Violence: Protocol for an Acceptability and Feasibility Sudy

JMIR Res Protoc 2022;11(8):€35487

URL.: https://www.researchprotocols.org/2022/8/e35487

doi:10.2196/35487

PMID: 35930332

©H Luz McNaughton Reyes, Eliana Gabriela ArmoraLangoni, Laurel Sharpless, Natalie Blackburn, Agnieszka M cCort, Rebecca
J Macy, Kathryn E Moracco, Vangie A Foshee. Origindly published in JMIR Research Protocols
(https://www.researchprotocols.org), 05.08.2022. This is 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 https://www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2022/8/e35487 JMIR Res Protoc 2022 | vol. 11 | iss. 8 |€35487 | p.56
(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0150205
http://dx.doi.org/10.1371/journal.pone.0150205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26978655&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0635-3
http://dx.doi.org/10.1186/s13012-017-0635-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28851459&dopt=Abstract
https://mhealth.jmir.org/2016/2/e36/
http://dx.doi.org/10.2196/mhealth.5202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27098111&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2031-8
http://dx.doi.org/10.1186/s12913-017-2031-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28126032&dopt=Abstract
http://dx.doi.org/10.1111/bjhp.12295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29453791&dopt=Abstract
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-021-00770-x
http://dx.doi.org/10.1186/s40814-021-00770-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33536076&dopt=Abstract
http://dx.doi.org/10.1111/wvn.12040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24842341&dopt=Abstract
http://dx.doi.org/10.1037/fam0000605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31697102&dopt=Abstract
http://dx.doi.org/10.1007/s11121-020-01128-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32415543&dopt=Abstract
https://www.researchprotocols.org/2022/8/e35487
http://dx.doi.org/10.2196/35487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35930332&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Sysko et d

Protocol

A 2.5-Year Weight Management Program Using Noom Health:
Protocol for a Randomized Controlled Trial

Robyn Sysko®, PhD; Jessica Bibeau®, MA; Allison Boyar', BS; Kayla Costello®, MS; Andreas Michaelides?, PhD;
Ellen Siobhan Mitchell?, PhD; Annabel Susanin®, BA; Tom Hildebrandt®, PsyD

IEai ng and Weight Disorders Program, |cahn School of Medicine at Mount Sinai, New York, NY, United States
2Noom Inc, New York, NY, United States

Corresponding Author:

Robyn Sysko, PhD

Eating and Weight Disorders Program
Icahn School of Medicine at Mount Sinai
1 Gustave L Levy Place, Box 1230

New York, NY, 10029

United States

Phone: 1 212 659 8724

Fax: 1212 659 1538

Email: robyn.sysko@mssm.edu

Abstract

Background: Overweight and obesity are serious public health concerns. Asthe prevalence of excessweight among individuals
continues to increase, thereis a parallel need for inexpensive, highly accessible, and evidence-based weight loss programs.

Objective: Thisweight loss trial will aim to examine the efficacy of the Noom weight loss program in comparison to a digital
control after a 6-month intervention phase and a 24-month maintenance phase, with assessments continuing for 2 years beyond
the intervention (to 30 months—after the baseline). The secondary outcomes include quality of life, psychosocial functioning,
sleep quality, physical activity, diet, and health status. This trial will also examine the severity of obesity-related functional
impai rment, weight loss history, and demographic moderators, al ong with adherence and self-efficacy as mediators of the outcome.

Methods: A tota of 600 participants were randomized in a parallel-group, controlled tria to either Noom Healthy Weight
Program (intervention) or Noom Healthy Weight Control (control) for a 6-month intervention. Both intervention and control
groups include diet and exercise recommendations, educational content, daily logging capabilities, and daily weigh-in entries.
The Noom Healthy Weight Program also includes a coach support for weight loss. Remote follow-up assessments of eating,
physical activity, psychosocial factors, app use data, and weight will be conducted at 1, 4, 6, 12, 18, 24, and 30 months after
baseline. Weight is measured at each follow-up point during a Zoom call using the participants’ scales.

Results: Enrollment began in March 2021 and the 6-month intervention phase ended in March 2022. Data collection for the
final assessment will be completed in March 2024.

Conclusions: Thisstudy tests commercially available digital lifestyle interventions for individuals with overweight and obesity
seeking weight loss support. Data obtained from the study will evaluate whether the Noom Healthy Weight Control Program can
help individuals overcome weight loss, achieve long-term maintenance, adhere to lifestyle changes, and feature use barriers that
are present in other traditional weight loss treatments.

Trial Registration: Clinical Trials.gov NCT04797169; https://clinicaltrials.gov/ct2/show/NCT04797169

International Registered Report Identifier (IRRID): DERR1-10.2196/37541

(JMIR Res Protoc 2022;11(8):€37541) doi:10.2196/37541
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Introduction

Overweight and obesity have reached epidemic proportionsin
the United States [1], with prevalence rates reaching 42%
between 2017 and 2018 [2]. Excess weight represents a serious
public health concern because of the increased risk of medical
sequel ae (eg, high blood pressure, sleep apnea, or COVID-19)
[3] that require lasting and expensive interventions. In-person
behavioral treatments, such asthe Diabetes Prevention Program
(DPP) [4], are generally effective, producing 4% to 8.3% weight
loss after 6 months [5,6], 3.9% to 8.6% after 12 months [6,7],
and similar or worse outcomes compared with web-based
deliveries[6]. However, weight loss with these interventionsis
not always sustained over time, weight regain after treatment
iscommon [8,9], and in-person services can be prohibitive with
regard to cost and accessibility [6,10,11], as DPP treatment
costs more than medication treatment alone (>US $1300 more
per participant) in the first year of treatment [10]. Therefore,
web-based delivery may improve accessibility and provide a
more cost-effective option for in-person weight loss treatment
without compromising success [6]. Thus, amajor challenge in
using behavioral weight loss interventions more broadly is
scaling extant empirically based strategies while simultaneously
optimizing personalized el ementsthat may help maintain weight
lossand lifestyle changes over time. Programs adapted to deliver
behavioral weight loss via a mobile app could help overcome
these limitations [12].

With approximately 97% of Americans owning a smartphone
[13], digital health resources are becoming increasingly
accessible [14], and >37,000 hedth or weight apps were
avalable as of 2019 [15]. However, many apps lack
evidence-based strategies used in face-to-face behavioral
treatments, such as coaching and personalized feedback [16],
and provide only self-monitoring and goal-setting [17]. When
strategies such as problem solving [18], coaching [19], or
increased social support [20,21] are included as features, the
observed weight lossresults prove significant [22]. Specifically,
a pilot project found significant weight loss (1.6% and 2.3%)
using problem-solving strategies in a weight loss app over 8
weeks [18]. A program that included social support reported
significant group differencesin weight (—5.3 kg) compared with
acontrol (-2.2 kg) [21]. Finally, when coaching was added to
a weight loss maintenance program, the coaching groups did
not show weight regain, whereas there was significant regain
in the noncoaching group [19]. Weight loss maintenance is
limited; however, only 20.6% of people sustain decreases for
ayear [23], and approximately 70% of weight lossis regained
withinthefirst 2 years[24]. While digital weight |oss programs
can be successful [11,22,25-28], improvements are needed [16],
including a platform that provides comprehensive intervention
focusing on both short-term weight loss and long-term
maintenance.

In 2008, Noom Inc created a mobile intervention modeled on
strategies from the DPP with a goal of improving the
accessibility of personalized expert guidance [29,30]. Noom
Inc focuses on healthy behavior changes through manageable
goa setting, daily monitoring, coach feedback, and a social
support group [29,30]. In comparison to other apps for weight

https://www.researchprotocol s.org/2022/8/€37541
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loss, the Noom program includes a large proportion of
behavioral strategies derived from an evidence-based weight
loss program (ie, DPP), including a physical activity goal,
exercise safety (both compared with 20% of other apps), benefits
of ahealthy lifestyle (13.3% of other apps), food substitutions
(10% of other apps), stimulus control, portion control, lifestyle
activity (6.7% of other apps), problem solving (3.3% of other
apps), stress reduction, relapse prevention, negative thinking,
social cues, regular eating patterns, and time management (0%
of other apps) [31]. Furthermore, only Noom and another app
were observed toincorporate all assessed core and motivational
interviewing constructs [32]. Over 6 months, 77.9% of Noom
users in the general population reported weight loss [33], and
those demonstrating greater adherence reported better outcomes
[34]. The study described below will extend prior studies of
Noom Inc weight loss products using a randomized controlled
design with a large sample to test the efficacy of the Noom
Healthy Weight Program (intervention) versus Noom Healthy
Weight Control (control), during a 6-month intervention and
2-year maintenance phase. In addition, the primary difference
between the intervention, which is a commercially available
Noom product, and the control, a version created specifically
for this research study, is the inclusion of coaching. Thus, this
project will help evaluate whether coaching is an essential
element in the effectiveness of the intervention. Furthermore,
prior studies examining the efficacy of a Noom Inc product
were either uncontrolled, did not include long-term follow-up,
or failed to include an active digital control group [33,34]. This
project will therefore improve extant research by incorporating
coaching, problem solving, social support, and adigital control
group, and extending the assessments over 30 months, allowing
a 24-month follow-up assessment period.

Moderators (or variables that potentially alter the effect of
treatment on outcome) are often difficult to replicate in
behavioral interventions and a host of demographic,
sociocultural, and comorbid health conditionsthat offer aproxy
for obstaclesto acceptance, engagement, and outcome[35]. We
will use a composite moderator approach to capitalize on the
aggregation of potentially small but clinically meaningful effects
[36]. Our proposed moderatorswill include age, comorbid health
conditions, demographics (sex, marital status, race or ethnicity,
education, and socioeconomic status), and psychosocial
functioning. There are well-documented moderating effects of
age (favoring younger individuals) on the acceptance and use
of mobile hedth platforms [37] and evidence that social
determinants, including sexual identity, socioeconomics, and
education, are theoretically robust contributorsto digital health
engagement, but understudied in the published literature. These
individual aspects of identity, health, and status are likely to
affect expectations regarding the value of digital interventions,
their applicability to individual circumstances, and the
acceptance of specific tools used within the program.

Weight suppression, or the difference between current and
highest weight, has demonstrated predictive effects for
obesity-related prevention [38] and evidence of attenuated
weight loss in behavioral weight loss interventions [39,40].
These moderating effects are thought to occur because of the
psychological impact of deprivation and physiological
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adaptationsrelated to weight suppression. We predicted, inline
with others, that those with greater weight suppression at
baseline would lose less weight and be more likely to regain
weight during the follow-up period. This hypothesis is based
on thefinding by Wing et al [41] that weight suppression leads
to larger time-dependent weight regain in the context of obesity
prevention.

Little is known about how digital program features account for
efficacy or long-term outcomes[12]; however, thereisevidence
that personal communication [2,18,19] and self-monitoring
mediate weight loss and long-term outcomes [27,30,33,42,43].
These mediator effects largely depend on the evidence of
treatment engagement (adherence to recommendations, use of

Figure 1. Hypothesized moderator and mediator effects.
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digital tools, and participation in digitally delivered interactions).
Consequently, we tested atime-series model that examined the
lagged effects of these engagement elementson attrition, weight,
and psychosocial outcomes. In addition, we tested whether
self-efficacy and regular eating mediate these outcomes.
Self-efficacy, which is directly targeted by the Noom
intervention, has demonstrated mediation effectsin weight loss
and sustained weight—after the intervention [44], and regular
eating, when experimentally manipulated, is associated with
greater reductions in energy intake and associated weight loss
[45]. Consequently, we hypothesized that both self-efficacy and
regular eating would mediate weight loss at the end of the
treatment and follow-up. Figure 1 displays the hypothesized
moderator and mediator effects tested in this study.
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Methods

Study Overview

A total of 600 participants were randomized to receive either
the Noom Healthy Weight Program (intervention) or Noom
Healthy Weight Control (control), delivered in a smartphone
app format. The Noom Healthy Weight Program includes diet
and exercise recommendations, communication from a coach
to help with goal setting and barriers, dietary logging, daily
weigh-ins, articles, and access to the social community on
Noom. Noom Healthy Weight Control includes daily logging
and the same recommendations, but communication with the
coach and social interactions are not available. The primary
intervention period occurred during months 1 to 6 and the
maintenance phase during months 7 to 30. Follow-up
assessments will be conducted at 1, 4, 6, 12, 18, 24, and 30
months after the baseline. Additional details regarding these
elements are provided in the following sections.

The project was funded by Noom Inc with participantsrecruited
across the United States who contacted the company expressing
interest in their research, which should allow for greater
generalizability of app users seeking digital weight loss advice.
All study procedures were remote and were conducted by the
Icahn School of Medicine at Mount Sinai Eating and Weight
Disorders Program.

Ethics Approval

The protocol for this trial was reviewed and approved by the
Mount Sinai Institutional Review Board (STUDY-20-01299M).

https://www.researchprotocol s.org/2022/8/€37541

Study Aims

The primary aim of thisstudy isto test the comparative efficacy
of the Noom Healthy Weight Program (intervention) and Noom
Healthy Weight Control (control) for weight loss at 6 and 30
months after baseline. The secondary aims are to test caloric
intake, dietary behavior, physical activity, sleep impairment,
quality of life, psychosocial functioning, and self-reported health
status 30 months after baseline. It is hypothesized that greater
improvement will be observed after the intervention in Noom
Healthy Weight Program users.

Another secondary aim isto test the moderation of the treatment
response. We hypothesize that a clinical profile determined via
data reduction of relevant demographic and clinical features
into acomposite variable[35] will show asignificant interaction
by treatment condition, such that individuals with an increased
risk profile (ol der age, less support, more health conditions, and
psychosocial problems) will derive greater benefit from Noom
Healthy Weight Program than Noom Healthy Weight Control.
These indicators of the latent moderator potentially contribute
small but meaningful moderation effects to the treatment. To
increase power, they are combined into alatent variable, so the
source variability associated with sociodemographic profiles
and psychosocial symptoms (typically correlated in samples of
individuals with obesity) will allow us to determine if the
composite profile suggests a greater effect of the experimental
intervention. Second, on the basis of the large extant literature
on eating and weight disorders, we hypothesized that the
difference between the highest weight and current weight will
moderate the efficacy of the intervention compared with the
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control becauseit predicts outcomesfor treatmentsthat attempt
to change eating behavior by imposing a restrictive structure
(eg, traditional behavioral weight loss, regular eating in
cognitive behavioral therapy for eating disorders, etc).

Exploratory aims include developing a dynamic model of
adherence using a Bayesian belief network [46] that predicts
individual changesin the primary outcomes with the intention
of identifying within-treatment mechanisms of change in the
Noom Healthy Weight Program. This model uses directed
acyclic graphs to determine conditional relationships between
global and local adherence. Global adherence markers must be
present for local markers to occur (eg, app login is global
adherence and enter weekly weight is local adherence). This
initial model was then extended to a repeated-measures
time-seriesmodel, resulting in dependent sequential adherence
markers. A time-series model of adherence will be used to
predict study dropout, successful weight loss, and quality of
life. Adherence to intervention features and follow-up
completion will be assessed at 12 months. In a separate model,
we tested whether regular eating mediates the treatment effects
of weight loss over time. We also expect that self-efficacy in
weight loss will mediate the effects of the intervention versus
control at and 12 months after baseline.

Study Participants, Inclusion and Exclusion Criteria,
and Recruitment Procedures

Eligible participants were between the ages of 18 and 60 years,
expressed an interest in losing weight, wereinterested in using

the Noom platform, had aBMI >27 kg/m?, and spoke English.
Exclusion criteriaincluded contraindicationsto smartphone use
(eg, seizures from prior smartphone use), not owning a
smartphone, acute suicide risk, current use of the Noom
commercial program, and current or planned pregnancy over
the next 12 months. Prior use of Noom products was not an
exclusion criterion. Individuals who are pregnant should not
participate in amedically unsupervised weight loss program.

Participants were recruited via links or advertisements on the
Noom platform and website. Interested participants were
directed to a link to complete an initial digibility assessment
on REDCap [47] and provided availability for a Health
Insurance Portability and Accountability Act—compliant
videoconference (Zoom) call with trained study staff, including
the project manager, research coordinators, and students. During
the Zoom call, participants completed the informed consent
process, received a comprehensive description of the study, had
the opportunity to ask questions, and provided their baseline
weight. This discussion included an explanation of the
importance of retaining participants in a research study,
regardless of successwith weight loss. In addition, participants
were asked questions during the intervention and follow-up
descriptions and study timeline to encourage discussion about
possible barriersto participation and directly address any issues
regarding time commitment. These procedures were conducted
to help with retention, as outlined and discussed in a
motivational interviewing approach geared toward enhanced
retention [48]. A copy of the consent form was emailed to the
participants before the call, and a signed copy was provided
upon completion of the call. The participants then received
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instructions to compl ete the baseline measures (as described in
subsequent sections) on REDCap. Participantsreceived US $35
compensation to compl ete the baseline measures (approximately
60 minutes).

Enrollment and Randomization Procedures

At this time, recruitment is complete, intervention and data
collection are ongoing, and the analysis has not yet begun. After
screening, eligible participants were randomized into
intervention (n=300) and control (n=300) groups. Randomization
was stratified by BMI and gender using R software (R: A
Language and Environment for Statistical Computing; R Core
Team) [49]. Randomization groups include 4 groups of BMI
(27.0-29.9 kg/m?, 30.0-34.9 kg/m?, 35.0-39.9 kg/m?, and >40.0
kg/m?). Each BMI group was split into 3 sex categories (male,
female, and other), creating 12 blocks. The randomization
sequence created in R was programmed into the REDCap
randomization module implemented by the project manager.
This module allows for computer-automated randomization
based on the defined parameters and concealment of the
allocation order from all study staff and participants until after
the intervention assignment. Only the project manager had
access (concealed) to the randomization module to randomize
the participants. After randomization, participants were notified
of their assigned condition and information was sent to activate
Noom.

Noom Healthy Weight Program and Noom Healthy
Weight Control

Theseinterventionsare provided at no cost to participants during
thistrial.

General Features of the Noom App

The Noom app interface includes (1) logging meals, weight,
and physical activity, (2) reading curriculum material, (3) a
recipe section to provide healthy meal suggestions, (4) talking
to a coach, and (5) communicating with other group members
for support. The group feature allows users to post personal
challenges and successes, receive feedback from other users,
and respond to others' chalenges. The participants were
encouraged to use the group as much or aslittle asthey wished.
The coaches also participated in the group in response to posts
and comments. Additional features of the app include a recipe
section and the ability to log mood, sleep, glucose, and blood
pressure.

Coach Role

Noom assigns users to a health coach who reviews participant
entries in the app and works with participants to make changes
in response to information entered in the app and
communications between coach and participant via direct
message. Weekly, the coaches reached out to usersto help them
identify individual goals, make and adhere to healthy changes,
promote happiness and wellness, troubleshoot weight loss
barriers, individualize feedback, find ways to adapt to lifestyle
changes, and increase motivation [50]. Coaches used the chat
feature to check in with participants through a private direct
messaging system. They reached out to chat with each
participant weekly to help set goas, resolve roadblocks, and
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provide support. Each week, coaches encouraged participants
to establish weekly mini goalsto help users reach their overall
weight loss goal (eg, replacing afternoon snacks with a fruit or
vegetable 5 days per week or going to the gym 4 times). After
helping to establish goals, coaches used subsequent weekly
contactsto check progress and set new goals. Coachesinitiated
conversations at the beginning of the intervention; however,
participant-initiated contacts were welcome as well. Therewas
no limit to the frequency of communication with the coach. The
coach used motivational interviewing techniques during all
conversations to establish actionable steps, set readlistic
expectations, encourage reflections, and identify the source of
potential setbacks (eg, When was the last time you felt
motivated? What has changed since then?). These conversations
are geared toward promoting lifestyle changes aligned with the
DPP. These techniques helped focus on communication by
providing support, encouraging self-efficacy, promoting healthy
changes, and helping to solve difficult situations.

Curriculum Content

The content provided during the intervention was based on the
DPP and aimed to help users develop and maintain healthy
eating patterns, increase physical activity, and foster skills to
navigate their environment and overcome barriers. Topics
include learning about calorie balance and the importance of
sticking to daily calorie goals for weight loss, being active and
finding time to be active daily, coping with situations or cues
that create unhealthy behaviors, finding support in their
environment from friends or family, and how to stay focused
on adhering to changes [4]. Dietary changes include reducing
fat and calorieintake, replacing snackswith hedthy alternatives,
and healthy choices while eating out [4], which is displayed in
the logging feature of the app using ared light or green light
system (ie, options with higher calories or fats are red). In
addition, the content promotes other aspects of well-being,
including regular eating, sleep (8 hours per night), and stress
management. The intervention program delivers this content
over the app in short, easily digestible daily material, and the
control program provides this information over the app in
weekly newdletters, with al content for that week provided in
each newdl etter.

Noom Healthy Weight Program

Participants are encouraged to use the features of the Noom app
daily, including daily logging (diet, exercise, weight, mood,
sleep, blood pressure, or glucose), reading daily curriculum
material, viewing the recipe section, talking to a coach when
applicable, and communicating with the group. As participants
reach the 6-month mark of this intervention, thereis a gradual
transition from weight loss—focused content to maintaining
weight loss, encouraging the diet and exercise changesthat were
made to become lifelong habits. Participants receive a
one-to-one coaching call to evaluate the progress and
re-establish goals for maintaining gains. In months 7 to 12,
coaches continue to reach out once a week and conduct
maintenance check-ins with participants to check the progress
and resilience of changes (eg, brief and intense reinstatement
of practices such as self-monitoring of food choices).
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Noom Healthy Weight Control

Noom Healthy Weight Control is a version of the Noom
program with limited features. Thisversion includesthe option
to read the same curriculum materia as the Healthy Weight
Program, but presented in a weekly newsletter format, in
addition to daily logging (same as the intervention, with the
exception of mood and sleep logging) and the inclusion of a
recipe section. The primary difference in this program is the
lack of access to the coach or group, limited logging options,
and the presentation of weekly curriculum materialsinstead of
daily educational content. The maintenance phasefor the control
condition prompts users to continue to use exercise and dietary
recommendations and to deliver new content based on these
goals to keep users engaged.

Treatment Fidelity

Coaches are trained in the areas of physical activity, nutrition,
psychology, and behavioral health changes [50]. Coaches
complete a health and wellness training program through
Noomiversity, which teaches evidence-based strategies for
weight loss and sustainability. Coaches complete an initial
minimum level of training, including 75 hours of instructional
content, mock scenario skill building, and 200 hours of direct
user contact, and receive supervision from a research manager
to ensure adherence to the intervention protocols. Research
managers review coach transcripts every 4 to 6 weeksto provide
guidance on nonadherence[50]. Coacheswill be aware of users
joining as part of thisresearch project and will report any safety
concerns to the study team. The user data will be shared with
the investigators to perform adherence analyses.

Assessments

Follow-up assessments will take place for al participants at
months 1, 4, 6, 12, 18, 24, and 30 via a REDCap [47] survey
link, and weight will be collected over Zoom using the
participants scale. Participants will receive US $20
compensation for each follow-up assessment (approximately
60 minutes). The study team will monitor the adverse events
that arise during these assessments. Should any conditions
present harm to the participant if they continue with the
intervention, they will either be withdrawn from theintervention
or asked to take abreak from the intervention until the condition
subsides. These conditions will be assessed on a case-by-case
basis, with the principal investigator (TH) making the final
decision. All participants will be reached for follow-up unless
they express directly to the study team that they would like to
withdraw from the study and all future assessments. All adverse
events, protocol deviations, and reportable information will be
entered into the REDCap database.

Anthropometric Data

Participants will report their height at baseline and their weight
at all assessment points. Considering that data collection occurs
remotely, all participants will use their own scale to weigh
themselveswhile on aZoom call with amember of theresearch
team, who will view the scale through the screen and record it
in REDCap. Participants may schedule their Zoom call at any
time of the day and wear any clothing that they prefer. There
was no standardization of the scale used to measure the weight.
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The primary outcome of weigh-ins during assessments is to
determine (1) the difference in weight from baselineto 6 months
and (2) baseline to the 2-year follow-up, measured using BMI.
The difference between the highest lifetime weight and current
weight at baseline will be tested as a potential predictor of
treatment response. Weight is collected at all assessment points.

Measures of Eating and Physical Activity

24-Hour Recall Interview

The Automated Self-Administered 24-Hour (2020) [51],
developed by the National Cancer Institute, is a
self-administered dietary recall that evaluates foods and
beverages consumed during a 24-hour period. Participantswill
complete one recall per assessment, which will be emailed to
them during the basdline and follow-up windows for 8
administrations. The call can be completed on the day and time
of the participants choosing. The difference in total caloric
intake evaluated by the Automated Self-Administered 24-Hour
from baseline to the 2-year follow-up is a secondary outcome.

Eating Disorder Examination Questionnaire

The Eating Disorder Examination Questionnaire [52] is a
28-item questionnaire assessing symptoms of eating disorder,
with subscales for dietary restraint, eating, shape and weight
concerns, and aglobal score. The difference in the global score
from the baseline to the 2-year follow-up was a secondary
outcome.

International Physical Activity Questionnaire

The International Physical Activity Questionnaire [53] is a
27-item self-report measure that evaluates the average time
spent completing different levels of activity and generates a
total activity in metabolic equivalents (MET) valuefor vigorous
and moderate physical activity, walking, and sitting. The
difference in METs from baseline to 2-year follow-up was a
secondary outcome.

Psychosocial Measures

Depression Anxiety Stress Scales

The Depression Anxiety Stress Scales [54] is a 42-item
self-report measure of negative emotional states with subscales
for depression, anxiety, and stress symptoms. The difference
in each of these subscal es from baseline to the 2-year follow-up
period was a secondary outcome.

Short Form-36 Health Survey

The Short Form-36 Health Survey [55] is a 31-item self-report
measure of health-related quality of lifethat generates 2 scores:
amental composite scoreand aphysical composite score. Scores
are calculated using subscales of physical functioning,
limitations, energy, emotional well-being, socia functioning,
pain, and general health. The difference in scores from the
baseline to the 2-year follow-up was a secondary outcome.

Patient-Reported Outcomes M easurement | nformation
System Sleep Related | mpairment

The Sleep Related Impairment (version 1.0) [56] is a 16-item
measure of perceived functioning during waking hours in
relation to tiredness and trouble sleeping. A raw score of the
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items was translated into at score with SE. The difference in
the total score from the baseline to the 2-year follow-up was a
secondary outcome.

Diet Self-Efficacy Scale

The Diet Sdf-Efficacy Scale [57] is a 12-item self-report
measure of self-efficacy for healthy eating specific to physical
activity, healthy eating, and weight loss. The changein thetotal
score (sum of al items) during the initial treatment period (6
months) and follow-up period (30-month outcome) was the
primary outcome.

Self-reported Health Status

Health status is assessed using an adapted Centers for Disease
Control National Center for Health Statistics National Health
Interview Survey [58]. This measure includes questions about
the type and frequency of health care sought. The frequency of
provider visits will be calculated to determine the use of health
carefrom baseline to 2-year foll ow-up as asecondary outcome.

Concomitant Weight L oss I ntervention Measure

The use of any weight loss resources outside the study
intervention will be measured at each follow-up. Resource types
could include tracking progress toward a goal, communicating
with aprofessional, sharing weight loss experienceswith others,
connecting with others about a weight loss experience, and
reading articles or information to learn about weight loss,
healthy eating, or exercise.

Noom Inc Use Data

Adherence

Both local and global adherence will be measured during the 6
months of the intervention, which will allow the evaluation of
whether program activitieswereimplemented asintended. Local
adherence will include the percentage of completed versus
expected activitiesin each of the available features of the Noom
intervention (ie, the number compl eted/the number expected x
100%). Features measured for the Noom Healthy Weight
Program included self-monitoring of diet, physical activity,
weigh-ins, engagement with group members, coach
communication, and reading psychoeducational materials. The
expected engagement is determined by the treatment algorithm
and varies by event and week. The datawere collected passively
within the app. Self-monitoring of diet will be calculated asthe
average of daily logged meals (user input)/5 (the number of
times per day that a person is expected to eat) x 100%. Global
adherence will be measured using a similar calculation for
completion of scheduled coach check-ins. Features measured
for Noom Healthy Weight Control included self-monitoring of
diet, physical activity, weigh-ins, and reading psychoeducational
materials.

Attrition

Formal withdrawal from the study or failure to complete
scheduled assessments constituted a dropout for the study.
Compatibility

We will capture and categorize the types of technological

problems encountered by participants during the intervention
and document any fixes required. The percentage of successful
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fixes during the first 12 months will be our compatibility
measure.

Regular Eating

Daily regular eating will be defined by evidence of recorded 3
meals and 2 snacks within the app that were separated by >3
and <6 hours. Weekly metricsfor the frequency of regular eating
will be derived from these self-reported data and used in the
time-series models described below.

Data Analytic Plan and Sample Size Considerations

Sample Size Considerations

To determine the statistical power, we conducted Monte Carlo
simulation studies [59] with 10,000 draws to estimate (1) the
effect of treatment on latent growth over treatment (slope,,) and
posttreatment follow-up (slopeg,). We studied a model with 6
time pointsand 2 growth processes (sl ope,, /s opeg;). The power
to detect 1 unit difference in outcome, assuming (SD 4.5) of
the treatment effect (B,) on each growth process (slope,,
slopeg,) was 0.92 to 94 with sample (N=600) and assuming
(Cronbach 0=.05). We varied patterns of missing data from
10% to 30%, increasing linearly over time, and retained >80%
power to detect a 1.2-unit difference (SD 4.5) with the same
sample size at 30% missing data. For within-treatment change,
power with the same sample size was estimated at 90% to 98%
power for a 2.5-unit change (SD 5) and a correlation of 0.5
between repeated measures. All the estimates assumed an a
level of .05. Consequently, we were able to detect a difference
of 1BMI (SD 4.5) at the end of treatment and 1.2 BMI (SD 4.5)
at follow-up, assuming a possibility of 10% to 30% attrition.

The power of the am 2 moderator models involved adding
latent variables based on 12 indicators. Using the above model
with inclusion of an interaction term between latent moderator
(M*) and treatment, we estimated 0.85 to 0.93 power to detect
significant interaction assuming an effect size of 0.20 SD units
for interaction above the 0.20 SD units attributable to the
intervention and an a level of .05. For aim 3, power analyses
were based on adherence measurements adapted from aprevious
project using Noom with binge eating [60] and assumed a
network efficiency of 0.75. The adherence measurements
included 13 data points extracted from the Noom app. We plan
to examine the relationship between network entropy and
outcomes, with statistical power for regression prediction at
100% for each outcome. A mediation model of weekly regular
eating is atime-series mediation model and assumes that latent
measures of meal-snack adherence mediate changesin weight.
The calculation is based on effect size goas of 0.25, 0.50, and
0.75. The results of simulations suggest that the power for the
smallest effect size (0.25) is approximately 0.80 with 10%
missing data or less and moderate correlations between time
and change in regular eating (0.35) and moderate correlation
between regular eating and weight outcome (0.35).

Analysis and Statistical Methods

All available data will be used in outcome analyses. Missing
datawill beinitially modeled asmissing at random, and we will
follow-up the parameter estimation of hypothesized effectswith
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a sengitivity analysis comparing estimates to missing not at
random models and imputation models.

SpecificAim 1

The primary and secondary end points included testing the
comparative efficacy of the intervention versus control for
weight loss, quality of life, psychosocia functioning, and
self-reported health status. Weight loss was the primary end
point, while quality of life, psychosocial functioning, and
self-reported health status were secondary end points.

« Hypothesis 1: intervention users will show a significant
advantage in the 6-month efficacy relative to the control
for weight loss—after the intervention.

« Hypothesis 2: intervention users will show long-term (30
months) efficacy relative to the control program.

Our primary model will include 2 sequential latent growth
curves model ed on theweight loss phase (0, 1, 4, and 6 months)
and maintenance phase assessments (12, 18, 24, and 30 months).
Latent growth curve modeling offers an advantage in terms of
statistical power, as it accounts for measurement errors. In
addition, this method capitalizes on the features of structural
equation modeling and can examine variables simultaneously
as independent and dependent variables, allowing for complex
representations of growth and correlates of change [61]. The
details of the model are described as follows [62]:
Randomi zation variables (intervention vs control) are exogenous
to the model and conditioned on each latent slope. The
hypotheses that Byeament®0 aNd Braintenance0 Will be tested in
the same model. We will test linear and nonlinear constraints
on slope parameters to ensure an adequate fit and choose the
best-fitting model using the Bayesian information criterion,
Akaike information criterion, and root-mean sguare error of
approximation. We will use the same modeling procedure for
each of the primary outcomes.

Specific Aim 2
The secondary end point includes comparing potential

moderators of treatment responsein theintervention and control
groups.

« Hypothesis 1: the clinical profile (composite moderator)
will show asignificant interaction with treatment condition,
demonstrating that individuals with a more severe profile
(older age, less support, more health conditions, and more
psychosocial problems) will benefit more from the
intervention than the control.

« Hypothesis 2: the difference between the lifetime highest
and current weight will moderate the efficacy of the
intervention or control. (Weight suppression has a larger
negative impact on the control condition).

We will follow the 2-step procedure outlined by Kraemer [35]
to generate a composite moderator derived from demographic
and baseline severity data and participant baseline data to data
reduction through principal component analysiswhile examining
loadings to assess fit with the single severity or vulnerability
profile. If evidence of multiple latent profiles exists, we will
adapt our model accordingly, although our data reduction
strategy will favor single-factor (eg, principal components vs
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geometric rotation) methods. The candidate variables include
age, sex, race or ethnicity, medical conditions, medication use,
and psychosocial measuresincluded in the assessments section.
Only those variables with >0.5 factor |oadings will be retained
for the final latent variable, and we will then incorporate the
latent moderator variableinto the piecewise growth modelsand
test the interaction between the moderator and treatment. For
hypothesis 2, we will usethe same general approach to examine
the interaction effect of the difference between the highest
weight and current weight, and treatment on the proposed
outcomes.

Specific Aim 3

This exploratory aim intends to identify the treatment
mechanisms of change in Noom's behavior change program,
using arepeated-measures Bayesian belief network to establish

adherence within the Noom Heathy Weight Program and
examine changes over time.

«  Hypothesis 1. thetime-series Bayesian blief network model
of adherence predicts study dropout, successful weight loss,
and quality of life.

«  Hypothesis 2: regular eating will mediate treatment effects
of weight loss over time

« Hypothesis 3. self-efficacy of weight loss will mediate
Noom Healthy Weight Program (intervention) or Noom
Healthy Weight Control effects after the treatment and at
the 12-month follow-up.

We will build an adherence model according to the local or
global structure, as noted earlier, and test models via
cross-validation on an 80/20 split of data before model building.
The structural and individual parameter weights of the nodes
and their stability over time will describe adherence, and the
predictive accuracy will evaluate the utility of the model in
practice. We will examine individual network performance
metrics as mediators in atime-series estimate of causal effects
in hierarchical within-participants models [63].

Exploratory hypotheses 2 and 3 will use measures of regular
eating and weight loss self-efficacy during the first 3 months
of treatment as mediators. Each model will use bias-corrected
bootstrapped estimates of the indirect effect as our test of
mediation [64].

Statistical Analysis: General Approach

We are using alatent growth curve model (piecewise) to model
the separate change processes assumed during weight loss and
after intervention [64,65]. All models will be examined for
goodness of fit, normality assumptions, and linear versus
nonlinear changes. Best-fit models will be interpreted for
treatment effects (primary aim), and moderator models will be
explicitly tested by integrating the latent variable into a
best-fitting model.

With regard to baseline descriptive statistics, baseline variables
(demographics and anthropometrics) will be compared using
chi-square and t teststo determineif pretreatment biasexistsin
randomization. Data will be examined for robust outliers (ie,
valuesthat are not plausible, such asaBMI change of 60 kg/m?
between assessments), and extreme values will be monitored
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and validated if they exist within the range of physiology or the
scale of the measures. All data cleaning and analysis will be
performed without knowledge of the conditions. The principal
investigator will be responsible for the analysis and will be
blinded to the conditions in any study reports throughout the
project. Blinding will be broken only after the analysis for the
specific am has closed. All other staff will not be blinded to
the condition.

Results

Enrollment began in March 2021, and the 6-month intervention
phase ended in March 2022. Data collection for the final
assessment will be completed in March 2024.

Discussion

Principal Outcomes

This study provides a description of the rationale, design, and
procedures for testing the efficacy and mechanisms of change
inadigital health intervention for individual s with overweight
and obesity. We anticipate that overall benefits, and specific
improvements for individuals in the higher-risk profile will be
observed after the intervention in the Noom Healthy Weight
Program compared with Noom Hesalthy Weight Control. The
design allows an examination of 6 months of intervention and
24 months of maintenance outcomes to answer a fundamental
question about the long-term value of digital weight loss
interventions. To test the hypothesized long-term efficacy of
the Noom Healthy Weight Program (intervention), the Noom
Healthy Weight Control (control) retainsthe samedigital format,
access, and fundamental components of behavior change, with
the exception of prescribed weekly advice delivered viaarticles
rather than by a Noom coach, availability for group
communication, and limited logging features. Consequently,
inferences about intervention effectswill be more closely linked
to the mechanistic hypotheses embedded in the intervention and
control designs.

Expected Novel Contributions From the Research

Adherence to weight loss interventions is an important factor
to consider when evaluating the efficacy of an intervention.
Thereislimited knowledge about thelevel of adherence needed
for successful weight loss and few standard measures of
adherence [22,66,67]. Adherence is difficult to track with the
complex elements of a lifestyle intervention such as didactic
information delivery, level and frequency of daily monitoring,
length and quality of coach contact, and the participant’s choice
of meaningful changes. Smartphones provide a greater
opportunity to model individual variability in specific behaviors
prescribed by lifestyleinterventions. Tracking how usersinteract
with each feature in the program alows for the ability to
measure use (eg, frequency of logging) and the application of
intervention lessons (eg, Did coach interactions indicate that
the participant was using intervention components?).
Furthermore, self-efficacy plays a critical role in weight loss,
astheway anindividual thinks, behaves, and perceives success
contributesto improved weight loss, better health choices[68],
and confidence in making healthy decisions. The ability to
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successfully solve weight loss barriers contributes to successful
long-term wei ght loss maintenance [69,70] and better adherence
tointervention protocols[71]. Thisproject will allow usto parse
out the effects of the Noom Healthy Weight Program on
adherence, self-efficacy, and regular eating from the common
genera effects of digitized behavioral weight loss such as
support, goal setting, and logging [16].

In addition, this design introduces a new approach to studying
moderator effects, aiming to profileindividuals by demographic
and severity indicators at baseline, allowing for the collective
sum of smaller potential moderatorsto contribute to potentially
important and clinically meaningful differencesin response to
these treatments.

Limited information existsregarding the long-term effectiveness
of digitally delivered behavioral weight loss programs [24].
Weight loss maintenance has been achieved through in-person
programsusing continued accessto coaches and logging [19,30].
However, in-person treatment is often too costly or uncovered
by insurance and remainsinaccessible for many people[30,72].
Participants providing feedback in other weight loss trias
reported that weight loss success would be greater if accessis
provided to these intervention components for long term and at
no cost or low cost [20,73]. Mobile apps provide a viable and
cost-effective alternative. Testing the logging, coaching, and
group features of Noom over the long term will provide
important information about the association between the use of
digitally delivered behavioral strategies and maintenance of
weight change.

Alternative Design Consider ations

We considered dternative digital platformsfor comparison with
our intervention condition; however, the constant evolution of
commercial and noncommercial aternatives increased the risk
that interventions could be contaminated in the case of a
substantial change in delivery. Furthermore, using 2 different
versionsof Noom Inc will ensureasimilar user experiencewith

Acknowledgments
This study isfunded by Noom Inc.

Data Availability

Sysko et d

visual presentation, design, and functionality, thus reducing the
possibility of group differences resulting from differences
between programs. Recruiting users directly from Noom Inc
allows us to target individuals interested in using digital
interventionsfor weight loss and users motivated to lose weight.
Local sampling (eg, from hospita programs or loca
environments) and stratified sampling strategieswere considered
but posed threats to generalizability. Selecting individuals
seeking intervention from Noom Inc alows us to provide the
most robust test of the existing platform, which has adapted the
experience with its consumer base. Therefore, our national
recruitment kept our sampling as wide as possible by enrolling
those who focused on general app weight lossand minimalizing
exclusion criteria. However, we recognize that the choice of a
non—coach control condition limits full control of the active
ingredients of the experimental condition and generalizability
of the effects to Noom Inc’s noncoaching products.

Limitations

The limitations of this study include potential for intervention
contamination and self-directed weighing. It is possible that
study participants could use weight loss resources outside of
what is specificaly delivered via the study intervention;
however, we will be able to measure concomitant treatment use
at study follow-up as a potential confounder. Owing to
feasibility, timeline, and cost, weight will not be measured via
a standard scale or with scales that have similar specifications.

Conclusions

Our study will use the technology of the Noom platform to
overcome obstacles to weight loss and long-term weight loss
maintenance, such as accessibility and the use of digitally
delivered evidence-based features. In addition, this platform
provides us with the opportunity to measure adherence to a
digitally delivered behavioral intervention while exploring the
role of each feature.

Attheend of thetrial, resultswill be posted on Clinical Trials.gov, and datathat support the findings of this study will be available

from the corresponding author (RS) upon reasonable request.
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Abstract

Background: Early childhood development is highly dependent on the sensitive care provided by caregivers, and interventions
focused on supporting parents to improve their sensitivity have shown to be effective. The COVID-19 pandemic has had a
significant impact on mental health, with pregnant women and mothers of infants being an especialy vulnerable group and
maternal sensitivity particularly affected. However, access to face-to-face interventions is restricted; thus, it isimportant to have
remote interventions to support this group of mothers.

Objective: The objective of this study isto evaluate the feasibility and acceptability of C@nnected, a group videoconferencing
intervention to improve maternal sensitivity aimed at mother-infant dyads attending primary health care centers in vulnerable
areas of Santiago, Chile.

Methods: Thisisarandomized feasibility single-masked (outcome assessor) study with a qualitative component. It will involve
a block randomization procedure to generate a 3:2 alocation ratio (with more people allocated to the intervention arm). The
intervention consists of 4 group videoconferencing sessions adapted from a face-to-face intervention with proven effectiveness.
The control group will receive treatment as usual, along with educational brochures. Thefeasibility and acceptability of this study
will be quantitatively and qualitatively assessed. Changesin clinical outcomesrelating to maternal sensitivity, depressive symptoms,
postpartum maternal attachment, and infant socioemotional development will also be evaluated.

Results:. We finished adapting the face-to-face intervention to the videoconferencing format in July 2021. The study began
recruitment in August 2021, and enrollment is expected to end in August 2022, with final study results expected in December
2022.

Conclusions: This study will contribute evidence for the use of eHealth interventions to promote maternal sensitivity. It will
also inform the design and implementation of afuture randomized clinical trial.

Trial Registration: Clinical Trials.gov NCT04904861; https://clinicaltrials.gov/ct2/show/NCT04904861
International Registered Report Identifier (IRRID): DERR1-10.2196/35881

(JMIR Res Protoc 2022;11(8):€35881) doi:10.2196/35881
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maternal sensitivity; group intervention; primary care; eHealth; responsive caregiving; videoconferencing; Early childhood;
caregiver; eHealth intervention; health intervention; parenting; children; peer-support
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Introduction

Background and Rationale

Ensuring adequate early childhood development is necessary
for countries to move forward in an equitable and sustainable
way; therefore, interventions to support early childhood
development are essentia to realize the United Nations
Sustainable Development Goals [1]. The experience that best
facilitates adequate child devel opment is responsive caregiving
provided by parents or primary caregivers [2], and one of the
most relevant predictors of child development is the quality of
the mother-child interaction [3]. The more sensitive, responsive,
attentive, and cognitively stimulating the mother is, the better
the results in her child. The main risk factors associated with
the presence of low maternal sensitivity are maternal depression
[4-6], low socioeconomic status, and other psychosocial risk
factors [7], which are mediated by the high levels of stress
experienced by these families [8].

Before 2020, mental health disorders were leading causes of
global hedth-related burdens. With the emergence of the
COVID-19 pandemic, mental health disorders have greatly
increased across the world [9], especialy in high-risk
populations [10]. Pregnancy and postpartum are periods of
specia vulnerability for mental health. There are short- and
long-term negative consequencesto the physical, cognitive, and
psychological development of children associated with prenatal
and postpartum stress, anxiety, and depression [11], which are
mainly due to a decrease in the quality of mother-child
interactions. A recent Canadian study [12] carried out in
pregnant women and those with children under 1 year of age
showed an increase in anxiety symptoms from 29% to 72%
after the COVID-19 pandemic and postpartum depression
symptomsfrom 15%to 47%. Therisk of mental health problems
in pregnancy and thefirst year postpartum in the context of the
pandemic hasincreased dueto concernsrelated to the well-being
of the child and aggravated by the consegquences of preventive
measures such as confinement, physical distance, reduced health
checks, and difficulty obtaining support from the usua networks
[13]. Moreover, these mental health problems are present at a
greater extent in women of low socioeconomic status. Countries
are recommended to implement mitigation strategies to reduce
the mental health burden imposed by COVID-19, considering
their local context and vulnerable populations[9].

For mothers to provide the responsive caregiving that their
children need, they must have adequate mental health and a
support network. Early interventions focused on supporting
parents in providing responsive caregiving have proven to be
effective [14-16]. Health services provide a critical starting
point for these interventions, given their reach to pregnant
women, families, and young children [16,17]. Thus, it is
imperative to implement supportive interventions for pregnant
and postpartum women that promote adequate sensitivity toward
their children.

Global lockdown measures have disrupted routine health care
for non—COV I D-19 patients, so telemedi cine has been escalated
to reduce the risks of disease transmission [18]. Electronic
mental health care is one of the most widely offered methods
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of health care, with evidence of applicability and efficacy in a
wide range of formats [19]. A systematic review showed that
group video conferencing interventions are feasible, improve
access to health care, and have results similar to those obtained
in face-to-face groups [20]. There is an interest in retaining or
further incorporating virtual components devised in response
to the COVID-19 pandemic into the standard delivery of
interventions in the future [21]. In this context, it isimportant
toimplement remote interventionsin primary health care (PHC)
for mothers of children under 1 year of age that promote
responsive caregiving.

Chilean Context

Chileis a Latin American country that presents an important
burden of mental health problems. The World Health
Organization places Chile among the countries with the highest
burden of morbidity from psychiatric diseases [22], and it has
the world’s highest rates of postpartum depression [23,24] and
preschool mental health problems[25]. Despite this, only 38.5%
of those diagnosed receive some type of mental health service
[22]. Chile has a comprehensive protection system for children
fromthe prenatal period to 4 years of age known as Chile Crece
Contigo (trandated as “Chile Grows With You") that aims to
help all children reach their full potential for development
through universal and targeted support services [26]; however,
no specific interventions are offered to promote maternal
sensitivity.

In 2 previous research projects, we developed and evaluated a
face-to-face group intervention to promote maternal sensitivity
during the child's first year of life [27]. The results, which will
be published soon, showed positive effects on maternal
sensitivity in mother-infant dyads attending PHC centers but
low adherence rates. We also found a significant reduction in
maternal depression symptoms and infant socioemotional
development difficulties of resident dyads at Chilean female
penitentiary centers [28].

Objective

The primary aim of this paper is to report on the protocol
comprising a pilot randomized feasibility trial to evaluate the
feasibility and acceptability of C@nnected, a group
videoconferencing intervention that aims to improve maternal
sensitivity in mother-infant dyads attending PHC centers in
Chile. Along with detailing the intervention, this paper provides

an account of the plan to collect both quantitative and qualitative
measurements of outcomes.

The secondary aims are to (1) to estimate the effect size in
clinical outcomes between the groups after the intervention in
terms of maternal sensitivity, postpartum depressive symptoms,
postpartum attachment, and socioemotional development; and
(2) identify the key parameters for the implementation and
evaluation of the intervention, which will enable the design of
an effectiveness study in the future.
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Methods

Trial Design

This is a data analyst-blind, superiority, pilot feasibility study
with a mixed design. The quantitative component is a 2-arm
randomized parallel group of 50 mothers of infants aged 6-12
months who receive health care in 2 PHC centers in Santiago,
Chile. Mothers will be randomized into the intervention or
control group in ato 3:2 ratio (with more people allocated to
the intervention arm). Both groups will receive the usua
treatment and educational brochures provided by the PHC
center, with theintervention group a so receiving the C@nnected
videoconferencing intervention. The qualitative component will

Bindaet al

consist of semistructured interviewswith intervention providers
to identify possible improvements and core components of the
intervention aswell asfocus groups with mothers participating
intheintervention to evaluate user acceptability and satisfaction
with the implementation.

This type of study is suggested by the literature as an initial
requirement for theimplementation of aninnovativeintervention
before applying it on alarger scale. It is aso recommended to
use quantitative and qualitative methodologies to evaluate
feasibility and acceptability [29]. This clinical trial protocol
followsthe SPIRIT (Standard Protocol Items: Recommendations
for Interventional Trials) and [30] and CONSORT (Consolidated
Standards of Reporting Trials) guidelines[31]. Figure 1 provides
aflowchart of the study process.

Figure 1. Flowchart of participants. TO: preintervention assessment; T1: postintervention assessment.
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Study Setting

This study will be conducted at 2 PHC centers located in La
Pintana and Puente Alto, 2 counties in Santiago, Chile, with
low socioeconomic status. These counties have higher levels
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of poverty, overcrowding, and illiteracy than the national
average.

Eligibility Criteria

The population eligible for this study will be mothers with
infants between 6 and 12 months of age attending either of the
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participating PHC centers. This age group was chosen because
in the meta-analysis of the effectiveness of interventions to
improve maternal sensitivity by Bakersman-Kranenburg et al
[14], better results were observed with infants aged between 6
and 12 months than those under 6 months of age.

Inclusion Criteria

The inclusion criteria are mothers of infants between 6 and 12
months who (1) attend 1 of the participating PHC centers, (2)
are older than 18 years, (3) can speak Spanish fluently, and (4)
have an electronic device that allows videoconferencing (ie,
computer, tablet, or smart cell phone). In the case that a
participant does not have internet access at home, we will
consider supplying them with a prepaid card with internet
gigabytes.

Exclusion Criteria

The exclusion criteria are mothers with severe intellectual
deficits or current psychotic symptoms and those participating
in another early intervention at the PHC center.

Interventions

Control Arm (Treatment as Usual Plus Educational
Brochures)

Participants of this study are patients of the Chilean public health
system and are supported by the Chile Crece Contigo national
comprehensive child protection system. Some of the benefits
are health checks during pregnancy, care during labor and
delivery, child health checks, delivery of material for early
stimulation, and detection and timely treatment of developmental
delays[26].

In addition to receiving treatment as usual (TAU) at their PHC
center, the control group will receive digital brochures with
information on early parenting (once aweek for 4 weeks). These
brochureswill summarize the content of each workshop session
and the homework to be complete as a family. These are the
same brochures handed out after each sessionin theintervention

group.

I ntervention Arm (TAU Plus C@nnected Group
Videoconferencing I ntervention)

Theintervention group will participate in C@nnected, a group
videoconferencing intervention adapted to the e-mental health
format from aface-to-face brief attachment—based intervention
that was previoudly designed, piloted [27], and evaluated
through a randomized controlled trial (RCT) (results not yet
published) to promote maternal sensitivity in mother-child dyads
attending PHC centers. The face-to-face intervention was
developed in 2012 following the framework proposed by the
UK Medical Research Council for the development and
evaluation of complex interventions [32] by the first 2 authors
(VB and MO) of this study, considering the available evidence
and local qualitativeinformation. The core components obtained
from the evidence were recommendations of the systematic
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review by Bakersman-Kranenburg et al [14] on effective
interventionsto improve parental sensitivity. The review shows
that interventions that are carried out after 6 months of life, are
of brief duration, and incorporate a second caregiver are more
effective. From local qualitative research obtained through focus
groups with both the possible users and providers of the
intervention, different topics considered relevant by the
participants and ideas on the best way to deliver theintervention
were incorporated.

The general objective of theintervention isto enhance maternal
sensitivity and promote skills in reading infant cues and
responding sensitively, given that the inclusion of thisvariable
in interventions, specifically in conditions of vulnerability, is
associated with favorable results [33]. Each intervention on
defines themes and objectives, worked through experiential
activities, and immediately puts into practice the presented
topics. In 1 of the sessions, another primary caregiver isactively
invited to participate. At the end of each session, educational
brochures with key concepts and homework are handed out to
the participants to share and practice the new skills at home
with the rest of the family.

The intervention is aimed at mother-infant dyads and consists
of 4 sessions delivered over the course of 4 weeks, at 2 hours
per week. Each group will include a minimum of 3 and a
maximum of 6 dyads per group led by atrained provider. The
activities are protocolized in a manual and are designed to be
carried out with the infant. The manual specifies the structure
and content of each session, the details of the materials to be
used, relevant aspects to be emphasized during the activities,
and additional information that delves more deeply into the
issues addressed in the workshop. This aims to ensure the
comprehensive replication of the intervention, which has been
associated with the best effectivenessin thistype of intervention
[34]. Table 1 shows the main components of the intervention.

The adaptation to the video conferencing format was carried
out between May and July 2021 by 2 authors of the face-to-face
intervention in conjunction with a designer experienced with
digita interventions. We used the recommendations of the Early
Intervention Foundation [21] to achieve good resultsin virtual
interventions as a frame of reference, which include the use of
engagement elements and mechanisms to improve adherence
and flexibility.

We reviewed the complete content of the workshop, adjusted
the sessions to 1.5 hours, and adapted the training manual and
all the activities for use in aweb-based group environment. We
aim to provide lighthearted and interactive activities to allow
all participants to understand and share their experiences. In
addition, we have included some activities associated with the
impact of the COVID- 19 pandemic. Figure 2 is a screenshot
showing an example of a videoconference session, and Figure
3 shows 4 examples of activities that will take place in the
workshaop.
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Table 1. Main components of the intervention with the objectives and activities of each session outlined.

Session Name Objectives Examples of activities
1 “Knowing each otheraround «  Achieve group cohesion «  Dynamics of presentation
attachment” «  Provide knowledge about attachment « Difficultiesin motherhood
«  Recognize expected affective behaviorsinanin- «  Common myths on attachment and parenting
fant
2 “What doesmy baby need?” «  Recognize crying asasigna of communication «  Recognize sensitive responses in caregivers
« Recognize different expressions of emotionsin «  Work with different emotions and expressions
babies ininfants
«  Understand importance of responding to infant's
needs
3 “Massages and agreements  «  Work on parental sensitivity through massage « Infant massage with emphasison sensitiveinter-
in parenting style’ « Involveanother caregiver in the concept of attach- action
(Another relevant caregiver ment «  Watch locally made videos showing different
isinvited) +  Achieve consensus among caregiversin some parenting situations (eg, infant’ssigns, safe ex-
relevant issues of parenting ploration, talking and reading to children, and
challengesin parenting)
4 “Boundaries and positive «  Understand the importance of setting boundaries «  Invent astory from an image that shows a diffi-
parenting” with respect and love culty in parenting

Have strategies to set boundaries

Resolve doubts regarding child abuse
Recogni ze behaviors associated with positive
parenting

Know children'srights

Comment on experiences related to child abuse
Express any doubts regarding the proper way
to treat children

Provide reflections on children's rights

Figure 2. Screenshot of avideoconference session.
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Figure3. Screenshotsillustrating different intervention activities. (A) Common mythsin attachment and parenting; (B) working with different emotions
and expressions in infants; (C) watching videos showing different parenting situations; (D) inventing a story from an image that shows the challenges

of parenting.
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In this study, each workshop will be led by a provider who is
also a psychologist. Before conducting the intervention, the
providers will receive a half-day training from the authors of
the intervention. The video conferences will be recorded to
guarantee the fidelity of the intervention and used later to
perform a qualitative analysis of the change process [35].

To ensure internet connection during the evaluations and
videoconferencing sessions, participantswho do not have regular
internet access will receive a prepaid card with internet
gigabytes. To improve adherenceto video conferencing sessions,
the participating motherswill agree on the most convenient day
and timefor themto be held. In addition, atel ephone chat group
will be created to remind participants of the upcoming session
and homework 1 day prior. If a participant cannot attend a
videoconference session, they will be contacted by telephone
by the provider to summarize the most important information
of the session. This call will last between 15 and 20 minutes,
and the main ideas and content of the session will be discussed,
reinforcing the importance of positive interactions between
mother and baby, sensitive care, and participation in the
subsequent group sessions. For each participant to be considered
to have received the intervention, they must attend at least 2
group videoconference sessions and 2 telephone calls or attend
at least 3 of the 4 group video conference sessions.

Outcome M easures

Primary Outcome Measures
The primary outcome measures are listed as follows.

Feasihility of the I ntervention

Feasibility will be evaluated in terms of the following factors:
(2) eligibility rates, referring to the proportion of mothers who

https://www.researchprotocol s.org/2022/8/€35881

-
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(B)

(o)

meet inclusion criteria compared with the total number of
mothers contacted by tel ephone; (2) recruitment rates, meaning
the proportion of motherswho accept theinvitation to participate
in the study with respect to those who meet eligibility criteria;
(3) adherence to group intervention, meaning the proportion of
participating mothers in the intervention arm that receive the
intervention (at least 2 group video conference sessions plus 2
telephone calls) and the average number of online sessions
attended; and (4) follow-up rates by treatment condition, which
refers to the proportion of participants that completed the
postintervention assessment

Acceptability of the I ntervention (Quantitative
Assessment)

Satisfaction with the intervention will be measured with the
Spanish version of the Credibility/Expectancy Questionnaire
(CEQ) [36] at the preintervention assessment (t0) and 2 to 3
months later in the postintervention assessment (t1) for both
armsof the study. Thisisaself-report instrument that comprises
6 items scored on a 9-point Likert-type scale ranging from 1
(not at al) to 9 (very) as well as 2 factors (credibility and
expectation) that explain 82.46% of the variance. In terms of
reliability, the total questionnaire showed a Cronbach a of .8,
and scores range from 0 to 100, with higher scores indicating
higher acceptability of the intervention.

Acceptability of thel ntervention (Qualitative Assessment)

This measure will evaluate the experience of al participants of
the intervention, both those providing the intervention and the
mothers participating in the workshops, to determine which
factorsare associated with acceptability, barriers, and facilitators
to implementation. Thiswill be carried out as follows:
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First, semistructured interviews will be conducted with the
providers of the intervention. These interviews will inquire
about the changes, achievements, and learning observed in the
participants, the most and least valued topics and methodol ogies,
difficulties in implementation and how it could be integrated
into standard practice, possible improvements to the
intervention, and core components of the intervention.

Second, focus group interviews with mothers participating in
the intervention will be carried out. Two focus groups, each
including 4 to 6 mothers, will be asked about their opinions
regarding the usefulness of the intervention, changes,
achievements, | earning experiences, satisfaction, most and least
valued topics and methodol ogies, and possible improvements.

Table 2. Schedule of enrollment, interventions, and assessments.

Bindaet al

The aim of this focus group interview is to collect information
on participants experience and identify possibleimprovements
and the core components of the intervention.

Secondary Outcome Measures

Clinical outcomes measures will be carried out to characterize
the sample and estimate how the intervention could guide the
sample size of the next effectiveness study. These clinical
outcome measures will be assessed at the preintervention
assessment (t0) and 2 to 3 months later in the postintervention
assessment (t1). Table 2 shows the schedule of enrollment,
interventions, and assessments, and Figure 4 shows the study
design schema.

Scheduled items Study period

Enrollment

Preintervention assessment  Allocation

Intervention Postintervention assessment

Time point to t0
Enrollment
Eligibility screen
Informed consent
Initial evaluation 0
Allocation

Interventions

Intervention group (TAU?+ group
videoconference intervention)

Control group (TAU + educational
brochures)

Assessments
Feasibility O
Acceptability: quantitative evalua-
tion (CEQ®)
Acceptability: qualitative evalua-
tion

Clinical outcomes (ESA, EPDSY, u
ASQ:SE-2°, MPAS)

t1

3TAU: treatment as usual.

bCEQ: Credibility/ Expectancy Questionnaire.

®ESA: Escalade Sensibilidad del Adulto (Adult Sensibility Scale).
dePDS: Edinburgh Postnatal Depression Scale.

€ASQ:SE-2: Ages and Stages Questionnaire: Social-Emotional.
"MPAS: Maternal Postnatal Attachment Scale.
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Figure4. Study design schema. ASQ-SE-2: ages and stages questionnaire, socia -emoaitonal; CEQ: measurement of credibility/expectancy questionnaire;

ESA: adult sensibility scale; EPDS: Edinburgh postnatal depression scale;

MPAS: maternal postnatal attachment scale; TAU: treatment as usual .

TAU + Group videoconferencing

2'3-[;(:\?

intervention (4 sessions)

o, e o o o
..ﬁ . Random
- Assignment
o,
ﬁ o, TAU + Educational brochures
’ﬁ’ ;
T «( 2 - 3 months ») T

Preintervention
Assessement (t0)

p
Primary outcomes:

- Acceptability: CEQ

Clinical outcomes: ESA, EPDS,
ASQ:.SE-2, MPAS
"

The secondary outcome measures are listed asfollows.

Changesin Maternal Sensitivity

Changesin maternal sensitivity will be measured with the Escala
de Sensibilidad del Adulto (ESA), also known as the Adult
Sensitivity Scale [37]. Maternal sensitivity is the primary
outcome that will also be measured in the effectiveness study
since the objective of the intervention is to improve maternal
sensitivity. This scale assesses an adult’s sensitivity in their
interaction with children between 6 and 36 months of age. The
mother and child are filmed for 5 minutes during free play
interaction. The only instruction given is“do what you always
do.” The coding system considers a rubric with 19 indicators
that are related to different aspects of the sensitivity response.
Each indicator is given a score between 1 and 3, with a higher
score indicating higher sensitivity. In terms of reliability, the
Cronbach a of theinstrument is.93. The coderswill be external
to the research and blind to the randomized group,
sociodemographic variables, and results of the different
measurements. The Cohen kappa coefficient between the
encoders will be obtained for the first 20 videos.

Changesin Maternal Depressive Symptoms

The measurement of postpartum depressive symptoms is of
great relevance given itsimportant associ ation with low maternal

https://www.researchprotocol s.org/2022/8/€35881
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sensitivity. Thiswill be measured with the Edinburgh Postnatal
Depression Scale (EPDS) [38], whichisglobally used to screen
for maternal depression [39]. It consists of a self-administered
guestionnaire containing 10 multiple-choice questions, with 30
points as the maximum score and higher scoresindicating higher
depressive symptomatology. The scale has been validated in
Chile [40] and has a sensitivity of 100%, a specificity of 80%,
and adequate internal consistency (Cronbach a=.77). We will
use the cutoff point of =10 to consider the presence of
postpartum depressive symptoms.

Changesin Infants Socioemotional Development

The measurement of socioemotional development will allow
for a more direct evaluation of the effects of the intervention
on the participating infants. These will be measured with the
Spanish version of the Ages and Stages Questionnaires:
Social-Emotional (ASQ:SE-2) [41]. Severa studies have
consistently supported the precision and ease of use of
ASQ-SE-2, which has been used widely in early mental health
intervention programs [42]. We will use the 6- and 12-month
versions. A higher score indicates worse socioemotional
development. Each version has its specific cutoff score, and
those with scores higher than the cutoff are considered to be“ at
risk for socioemotional development delay.”
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Changesin Postpartum Maternal Bonding

The measurement of maternal bonding will allow us to
chracterize the sample and evaluate possible changes to this
parameter due to the intervention. We will use the Spanish
version of the Maternal Postnatal Attachment Scale (MPAS)
[43], a self-report measure that has 19 items ranging from 1
(low bonding) to 5 (high bonding) and is divided into 3 factors:
quality of bonding, absence of hostility, and pleasure in
interaction. Psychometric properties of the original version of
the scale have shown an adequate internal consistency
(Cronbach a=.78).

Participant Timeline

The study duration for the participants will be 3 months,
regardless of study arm allocation. This study does not have a
follow-up phase. The total trial data collection period will be
approximately 14 months.

Sample Size

Asthisisafeasibility study, no hypotheses will be tested, and
a formal power calculation is not required [44,45]. However,
the evidence suggests a sample size of 25 people per arm for a
small effect size of 0.2, which issuitablefor clinical feasibility
trials [45]. Therefore, a sample size of 50 participants was
established, and the 3:2 alocation was chosen considering
possible partial adherence to the intervention.

Recruitment

Potential study participantswill beidentified from alist provided
by each PHC center. Two research assistants (Rs), both clinical
psychologists, will bein charge of calling the mothersincluded
inthelist, verify by telephone whether they meet the inclusion
criteria, and explain the study in detail. Mothers who meet the
inclusion criteriaand areinterested in participating will be sent
an online protocol that will include informed consent. Mothers
who do not wish to participate will be asked for the reasons.
Once the mother provides electronic consent, the initial
evaluation scales (EPDS, ASQ:SE- 2, MPAS, and CEQ) and a
sociodemographic survey will be sent to her electronically.
Finally, the mother and RA will agree upon at a time to make
avideo call to record 5 minutes of free play required by the
ESA.

Assignment of I nterventions

Sequence Generation

To generate the random allocation sequence, we will use a
computer software program called Studyrandomizer using
permuted block randomization with a block size of 5in a 3:2
ratio.

Concealment Mechanism

Allocation concealment will be ensured because the
randomization code will not be released until al patients have
been recruited and al initial measurements have been completed.

I mplementation

After each participant signsthe informed consent and performs
baseline measurements, the RA recruiting the participant will
contact another investigator to request the arm to which the
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participant has been randomized (intervention or intervention
plus TAU). Thus, the enrollment of the participants will be
performed by a different RA from the one who will generate
the randomization sequence. The investigator will not be aware
of the results of the initial evaluation. After completing the
initial evaluation, theRA, who isblind to the random all ocation
sequence, will notify the participants of thetype of intervention
to which they will be assigned.

Blinding

Trial participantswill be blinded to the conditions of the 2 arms;
they will know the type of intervention to which they are
assigned, but they will not know which of the interventionsis
considered the control. The intervention providers will be
instructed not to disclose the treatment that participants are
receiving. Follow-up measurements will be taken blindly for
the assigned group. The assessments of outcome variables will
be conducted by RAswho are blind to the treatment all ocation.

Harms

No harm or risk to participants from this study is expected to
occur. In caseswhere any alteration isdetected in the postpartum
depression and socioemotional devel opment assessment scales,
the mother will be informed and, with her consent, referred for
management at her PHC center.

Data Collection

Data obtained from the sociodemographic survey and the
guantitative evaluations will be stored electronically and will
not be linked to the identities of the participants. The data will
be in a different spreadsheet than the one with persona data,
which only 1 RA has access to, thus ensuring that the identity
of the participantsis protected.

Once the intervention is complete, both groups will complete
the scales again (EPDS, ASQ:SE- 2, MPAS, and CEQ), and a
new video recording (ESA) will be made by an RA different
from the one who provided the intervention. Finaly, the
gualitative evaluation of the process will be carried out.

Data obtained from the qualitative information (the interviews
and focus groups) will be recorded, transcribed, and assigned
codes that will ensure the anonymization and protection of the
participants’ identities.

Data Analysis

For the quantitative analysis, descriptive statistics will be used
for the clinical and sociodemographic variables of the groups,
eligibility rate, recruitment, and adherence. Analysis of
covariance (ANCOVA) will be used to determine differences
in clinical outcomes between the groups. Data analysiswill be
conducted using SPSS Statistics 27 software (IBM Corp).

For the qualitative analysis, interviews and focus groups will
be analyzed considering the conceptual basis of the Framework
Analysis Approach [46], which is commonly used for thematic
analysis of semistructured interview transcripts. It allows for
theidentification of commonalities and differencesin qualitative
data to draw descriptive and explanatory conclusions grouped
around themes. It is different from Grounded Theory, which
involves making systematic comparisons between casesto refine
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each topic and is aimed at generating social theory [47]. The
Framework Analysis Approach is best suited to research that
has specific questions, a limited time frame, a predesigned
sample (eg, mothers and professionals participating in the
intervention), and a priori issues (eg, evauation of
implementation of an intervention)

Ethics Approval

All procedures and informed consent were approved by the
Scientific Ethics Committee of Health Science of Pontificia
Universidad Catdlica de Chile. The study was approved on
March 11, 2021, and renewed on January 6, 2022, with validity
of 1 year (# 200813008).

Incentives

The participants will not receive any incentive for participating
in this study. Anincentive equivalent to US $12 will be offered
to participants who complete the postintervention assessment.

Results

The adaptation of the face-to-face intervention to the eHealth
format was carried out between March and July 2021, and
enrollment began in August 2021. Enrollment and data
collection will continue until 50 participants have been enrolled
and their data collected. We expect to compl ete the enrollment
in August 2022 and for the primary impact analysis to be
conducted in December 2022.

Discussion

Expected Findings

The objective of this study is to assess the feasibility and
acceptability of the C@nnected group videoconferencing
intervention, which aims to improve maternal sensitivity in
mother-infant dyads attending PHC centers in Chile and was
adapted from a face-to-face intervention. We expect to find an
adequate feasibility of this intervention in terms of achieving
good recruitment rates (around 60% mothers will accept the
invitation to participate in the study with respect to those who
meet eligibility criteria), good adherence to group intervention
(around 60% in the intervention arm will receive the
intervention), and adequate adherence to the sessions (the
average expected attendance is 3 out of 4 sessions). We expect
to find a very good acceptability of the intervention with high
scores in the satisfaction questionnaire and positive evaluation
in the qualitative assessment. We also expect to find favorable
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results of the intervention in terms of clinical outcomes,
especialy relating to maternal sensitivity, which will allow us
to estimate the sample size for the future RCT to evaluate
effectiveness. The results of this study will inform the key
parameters for the implementation and evaluation of the
intervention and facilitate the design of an effectiveness study
in the future.

The COVID- 19 pandemic has led health teams to adapt some
interventions to the eHealth format, and it is likely that many
of these interventions will remain in this format even after the
pandemic is over. Nevertheless, we should not assume that
interventionswill work equally aswell when delivered through
virtual methods. Existing interventions must be carefully adapted
and include a focus on identifying the core components that
must be maintained [21].

Internationally, there are some group parenting interventions
with proven efficacy to increase maternal sensitivity; however,
one of the main problems of this type of intervention is low
adherence[48]. The development of eHealth interventions may
improve the accessibility and flexibility of group-based
interventions, which are important for parents. If this group
intervention delivered by videoconference is shown to be
feasible, it will be particularly useful for mothers that face
barriers to attending face-to-face interventions.

Limitations

This is a small pilot study in a highly vulnerable area of
Santiago, Chile, soitsresults cannot necessarily be extrapolated
to other contexts.

Strengths

The main strengths of this study are as follows: 1) the
intervention has proven effectiveness and was designed locally
using a framework that was later adapted for the electronic
format; 2) it will evaluate the acceptability and feasibility of
the intervention both quantitatively and quantitatively; and 3)
it will evaluate clinical outcomes. In our opinion, these are
essential stepsto take before conducting arandomized controlled
study, and they will subsequently allow us to scale up this
intervention in similar contexts once its effectiveness is
evaluated.

Conclusions

Thisstudy will lay the foundation for arandomized clinical trial
to examine the effectiveness of an intervention to improve
maternal sensitivity in mothers attending PHC centers.

This study is funded by Vicerrectoria de Investigacion de la Pontificia Universidad Catélica de Chile through the “Concurso de
Investigacion Interdisciplinaria Convocatoria 2020” and supported by Millennium Institute for Research on Depression and
Personality (MIDAP). The authors acknowledge the mothers and infants participating in this study as well as Madre Teresa de
Calcuta and Juan Pablo Il primary health care centers where this project is being carried out.

Data Availability

In keeping with transparency recommendations, data will be made publicly available after primary analyses in a public data
repository. To promote dissemination of the study findings to potential end users, patients, and clinicians, aswell asthe scientific
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community, the findings will be published in academic journals presented at conferences. Primary health care center directors
will also receive the manuscripts.
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Abstract

Background: Despite showing strong evidence of positive outcomes, a common problem in the field of digital health is poor
engagement and adherence. Non—health care, for-profit digital ventures, such as Facebook, Linkedin, and Twitter, conduct
behavioral experiments to increase user engagement. To our knowledge, digital health organizations have not published similar
types of experiments in ad libitum environments, and there are limited published data indicating whether nudges and prompts
can be leveraged to increase engagement with digital health interventions.

Objective:  The main objective of our 3-arm randomized controlled trial is to test whether registered members in two
well-established digital health courses for anxiety and depression will engage with four different types of nudges and prompts,
and whether engaging with nudges and prompts increases engagement within the courses.

Methods: New members who register for the self-guided anxiety and depression courses on the Evolution Health platform will
berandomizedinto 1 of 3 arms. Thefirst control arm will feature amember home page without any behavioral nudges or prompts.
The second arm will feature amember home page with a Tip-of-the-Day section containing directive content. Arm 3 will feature
a member home page with a Tip-of-the-Day section containing social proof and present bias content. The third arm will also
feature ato-do item checklist.

Results: The experiment was designed in August 2021 and was launched in November 2021. Initially, we will measure
engagement with the tips and the to-do checklist by calculating the frequency of use by age and gender. If members do engage,
we will then, according to age and gender, examine whether nudges and prompts result in higher course completion rates and
whether specific types of prompts and nudges are more popular than others.

Conclusions: Our 3-arm randomized controlled trial will be the first to compare four distinct types of behavioral prompts and
nudgesin two self-guided digital health coursesthat were designed to treat mental health i ssues. We expect the resultsto generate
insightsinto which types of behavioral prompts and nudgeswork best in the population. If they are shown to increase engagement,
the insights will then be used to apply prompts and nudges to the platform’s addiction-focused courses. Based on the results of
the experiment, theinsightswill be applied to using artificial intelligenceto train the platform to recognize different usage patterns
and provide specific engagement recommendations to stratified users.
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Introduction

Background

From its inception in the mid-1990s, digital health promised
personalized treatments that patients could access from home.
It was anticipated that such treatmentswould have a broad reach,
resulting inimproved health outcomes and decreased costs[ 1-3].
Over the past 2 decades, research examining the efficacy of
self-guided digital health interventions has intensified. These
studies have shown evidence of efficacy, especialy for
individuals with mental health concerns [4-6].

Although digital health interventions appear to be effective,
patterns that have remained consistent in research are poor
adherence and alack of compliance [7-9]. These patterns were
first recognized in 2005 and deemed The Law of Attrition [10].

As early as 2009, systematic reviews have identified poor
adherence and alack of compliance as an issue that needsto be
addressed [11]. This issue persists in a recent meta-analytic
review on digital interventions for depression that illustrate
efficacy but highlight compliance as amajor challenge [12].

Thisissue of adherence and complianceiscomplex and isrooted
in a number of systemic and individual factors [13-18].
However, it is an important topic, as evidence indicates that
higher level s of engagement are associated with improved health
outcomes[19,20].

Digital health interventions are becoming increasingly common
and accessible. Patients' use of and trust in these interventions
have been intensified by the COVID-19 pandemic. The use of
digital health interventionsfor mental health concernsisgrowing
[21,22], and there is a shortage of professionals that can meset
thisgrowing demand. Assuch, it isimportant to determine how
to increase engagement in digital health programsto maximize
their efficacy.

Behavioral Economics

Behavioral economicsleverages psychological experimentation
to devel op theories about human decision-making, and thisfield
has identified a range of biases around the way people think
and feel [23,24].

Table 1. Example nudges and prompts.

The utility of behavioral economics is vast, and digital health
has |everaged the discipline, allowing researchersto investigate
how people use digital health programs and obtain insights on
the characteristics of peoplewho usethem. Severa digital health
studies haveinvestigated the use of several strategies, including
the use of cooperative games and incentives [25], gamification
[26,27], serious games[28,29], and positive behavioral support
[30,31].

Our Use of Behavioral Economics

In our study, we will be examining the effectiveness of nudge
theory and behavioral prompts in two ad libitum, self-guided
digital behavior change courses.

Nudge Theory

Nudge theory, which was popularized in the 2008 book Nudge:
Improving Decisions About Health, Wealth, and Happiness
[24], leverages indirect, positive suggestions to influence
decision-making and behavior.

There is a paucity of quality research that analyzes the use of
nudges in digital health. A 2019 scoping review examined the
use of nudgesin both web-based and real-world physical activity
interventions [32]. In the 35 publications reviewed, 8 were
web-based studies. The authors concluded that although nudging
may be an effective approach to promoting physical activity,
there are large gaps in research, and further studies are needed
that are explicitly based on nudge insights.

A 2020 editorial in Personalized Medicine addressed the
meaningful adoption of nudges in digital health [33]. The
authors acknowledged that the use of nudges in digital health
interventions is rare and advocated for the use of nudges to
promote positive behavior change.

Behavioral Prompts

In applied behavioral analysis, behaviora promptsare cuesthat
are specifically designed to encourage individuals to perform
a specific task [34]. In our study, we will be employing the
following two types of behavioral prompts, which are anchored
in nudge theory: daily tips and ato-do checklist (Table 1).

Figure 1 isan example of apresent biastip that could randomly
appear on amember’s main home page.

Délivery format Content type

Text example from our study

Tip Directive content “Express yourself by uploading your own image!”

Tip Social proof “Many members have similar goals as yours. Reviewing other members goals can help
you reach your own.”

Tip Present bias “Feel better sooner by learning from others. Read what others have posted on the commu-
nity.”

Prompt To-do checklist “Watch the Getting Started Video”
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Figure 1. Present biastip.

Rondinaet d

The best way to feel better sooner is by

completing at least three sessions.

We have not observed sufficient evidence for determining
whether nudges and behavioral prompts can be strategically
applied to increase engagement and decrease attrition in courses
for depression and anxiety [35]. Thisis hypothesized in digital
health that greater overall engagement may |ead to better health
outcomes [19,20,36].

Engagement experiments in popular, non-hedlth care digital
platforms are common. Although they are scientific in nature,
they are not typically published. This makes sense, asthey are
conducted within private companies and are associated with
trade secrets. For example, socia network sites, such as
Facebook, LinkedIin, and Twitter, generate revenue based on
page views and the time users spend on the site. In a 2015
presentation, it was revedled that Linkedin has over 400
controlled experiments being conducted per day [37]. Similar
studies with an ad libitum population are required in digital
health, and our study is an attempt to fill this gap.

Objective

The main objective of our 3-arm randomized controlled trial is
to test whether registered members in two well-established,
self-guided digital health courses for anxiety and depression
will engage with four different types of nudges and prompts,

and whether engaging with nudges and prompts increases
engagement within the courses.

Methods

Digital Health Platform

The digital health platform that will be used in the study is
managed by Evolution Health—an evidence-based digital hedlth
content provider that features courses based on behavior change
techniques, including cognitive behavioral therapy, stages of

Table 2. Theoretical constructs and evidence base.

change, structured relapse prevention, harm reduction, and
quizzes based on brief intervention.

The platform offers interactive courses and quizzes for mental
health issues, addiction issues, and obesity. The platform
contains a moderated community that is based on social
cognitive theory.

Memberships are available to individuals who register through
the organization's free-to-consumer program, as well as
white-label versions that are licensed by employers, insurance
companies, employee assistance programs, educational
institutions, nonprofit organizations, for-profit health care
organizations, and individual therapists.

The Interventions

The two interventions in the study contain self-guided,
interactive behavior change treatment courses based on
state-of-the-art best practices, and both have been examined
extensively in the literature [8,38-46].

In the literature, the Overcoming Depression course was
previously known as The Depression Center, and the
Overcoming Anxiety course was known as The Panic Center.
Both had separate URLSs. In 2019, they were each placed onto
a single platform, along with other Evolution Health courses
and brief interventions.

The two interventions have undergone several iterations since
their onset. For example, The Panic Center is the first
intervention noted in Eysenbach’s [10] The Law of Attrition
article. In that iteration, the course contained a tunnel design
with 12 successive sessions. The course now has a gamified,
free-form matrix design.

Table 2 outlines each course's current theoretical constructs
and evidence base, and Table 3 outlines the main course
components.

Theoretical construct

Overcoming Depression course

Overcoming Anxiety course

Brief intervention

Cognitive behavioral therapy
Gamification

Health belief model
Motivational interviewing

Socia cognitive theory

O 0o oo oo o

Targeting and tailoring

O o oo oo d

https://www.researchprotocols.org/2022/8/e€37231

RenderX

JMIR Res Protoc 2022 | vol. 11 | iss. 8 |e37231 | p.85
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Table 3. Main course components.
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Course component

Overcoming Depression course

Overcoming Anxiety course

Avatar upload

Course completion certificate

Course worksheets

Gamified cognitive behavioral therapy course
Getting Started video

Goals exercise

Moderated community

Private messaging

Statistics extranet (for corporate clients)

Tailored depression and anxiety test

OO0 oooooogogoogo g

Therapist extranet

O Ooooooogogogoo o

Ethical Considerations

All data collection policies and procedures adhere to
international privacy guidelines [47-49]. At registration, all
memberstick acheckbox to confirm that they consent to having
their data used for research purposes and approve of the
platform’s privacy policy.

The platform does not collect personally identifiable information
except auser'semail address, which isrequired for registration
confirmation and theretrieval of lost passwords. Email addresses
areencrypted in aseparate database and are not included in data
reports.

Power and Sample Size

Our goal isto obtain 0.95 power to detect asignificant difference
in the proportion of users who complete at least 1 cognitive

Figure 2. Study flow.

behavioral therapy session between the two treatment groups
(arm 2 vs arm 3). Based on a preliminary analysis of an early
subsample of usersfrom November 1 to December 9, 2021 (arm
1: n=510; power=3.14%; arm 2: n=484; power=5.79%) and a
conventional a level (.05) for statistical significance, we would
require a sample of 4224 users, with 1414 users in each
treatment group. Multimedia Appendix 1 shows our study’s
CONSORT-EHEALTH (Consolidated Standards of Reporting
Triasof Electronic and Maobile Health Applications and Online
Telehealth) checklist [50].

Randomization

During the registration process, by using a random number
generator, new members will be assigned into 1 of the 3 arms
(Figure 2). Randomization will be conducted by using simple
randomization.

Self-registration through EvolutionHealth.care platform

Randomization

v

Arm 1

Depression & anxiety course
home pages without behavioral
prompts.

Arm 2

Depression & anxiety course
home pages with the following
behavioral prompts:

* Reminder control tips
shown at each login
(randomized without
replacement)

Arm 3

Depression & anxiety course
home pages with the following
behavioral prompts:

Social prompt or present
bias tips shown at each
login (randomized without
replacement)

To-do list
|

X

[Custom data collection and reporting interface @
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I ntervention Groups

Members allocated to the first arm will be presented with a
member home page that contains no behavioral prompts. Figure
3 is a screenshot of an arm 1 homepage for a member who
chooses to engage with the depression course.

Members allocated to the second arm will be presented with a
member page that contains a Tip-of-the-Day section containing
directive content. The randomization strategy for the 35 directive
tips is randomization without replacement. Figure 4 is a
screenshot of an arm 2 homepage for a member who chooses
to engage with the depression course.

Members allocated to the third arm will be presented with two
sections that contain interactive prompts. The first is a

Figure 3. Member home page for arm 1.

Rondinaet al

Tip-of-the-Day section containing social proof and present bias
content. At each log in, members will see a new tip. The
randomization strategy for the tips is randomization without
replacement. There are 15 social proof tips and 15 present bias
tips.

In addition to the tips of the day, the third arm will also feature
ato-do checklist that listsinteractive course components. When
a member clicks on an interactive component, they will be
brought to the exercise. When they complete the exercise, the
item is marked as complete with a check mark. Figure 5 is a
screenshot of an arm 3 homepage for a member who chooses
to engage with the depression course.

A Health Home

Community -

Course: Overcoming Depression =  Quiz - LogOut £ MHUSEN-~

Overcoming Depression

8 @ QU Q2

About Depression Goals A Closer Look

Goals

Megativity Challenging

+» [Eat breakfast every moming
+ Drink water

« Do not stay up late (go to bed at a specific time each night)

Other member goals

Depression & Anxiety Test

Worksheets

Activity Tracker

Goal Planner

Pleasant Activities
Thought Records (ABC)
Thought Records (ABCD)

Thought Records (ABCDEF)

This short test has been designed to help you and your health care professional understand your symptoms of depression and anxiety

B @

Thought Records  Behavior Core Beliefs  Healthy Beliefs  Certificate

o- Need help getting started? Watch this short video

Quote of the Day

'Or!r'n- you h--:]m to believe there is h--lp “out there, you

will know it to be true.”

Saint Bartholomew

Problem Solving
Behavior Experiment
Core Beliefs
Assumption Worksheet
Relationship Beliefs

Positive Core Beliefs
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Figure 4. Member home page for arm 2.
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“ Evolution Health Home  Comrunity -  Course: Overcoming Depression ~ Quiz » LogOut &  MEUSEN -

Overcoming Depression
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About Depression Goals A Closer Look  Negativity Challenging Thought Records

Goals

«  Set your Goals!

Set My Goals " Other member goals

Depression & Anxiety Test

This short test has been designed to help you and your health care professional understand
your symptoms of depression and anxiety.

E===y

Worksheets

Activity Tracker Problem Solving

Goal Planner Behavior Experiment
Pleasant Activities Core Beliefs

Thought Records (ABC) Assumption Worksheet
Thought Records (ABCD) Relationship Beliefs

Thouaht Becords (ARCOFEY Bositive Core Beliafg

vior Ao o
e If.-...I\ g(sﬁ h
g '\_\o‘_ k_'.'o,-_.-’ [ L] l

Behavior Core Beliefs Healthy Beliefs  Certificate

o Need help getting started? Watch this short video

Tip of the Day

Try your best to complete at least three
sessions.

Quote of the Day

“Onee you begin to believe there is help "out there,” you

will know it to be true.”
— Saint Bartholomew
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Figure5. Member home page for arm 3.
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n Health Home  Community ~

Overcoming Depression

b / / - (&
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About Depression Goals A Closer Look

Goals

Negativity = Challenging

« Complete a worksheet every day
«  Meditate
« Wake up at the same time every day

Set My Goals Other mamber goals

Depression & Anxiety Test

your symptoms of depression and anxiety,

Worksheets

Activity Tracker Problem Solving

Goal Planner Behavior Experiment

Pleasant Activities Core Beliefs

Thought Records (ABC) Assumption Worksheet
Thought Records (ABCD) Relationship Beliefs

Thought Records (ABCDEF) Positive Core Beliefs

This short test has been designed to help you and your health care professional understand

Course: Overcoming Depression = Quiz~ LogOut 2 EEUSEN-

7 Y ]
y } - v .
O al 7 M 8] 9]
Thought Records  Behavior Core Beliefs  Healthy Beliefs  Certificate

o Need help getting started? Watch this short video

Tip of the Day

The best way to feel better sooner is by
completing at least three sessions

To-Do

"4 Waitch the Getting Started Video
0
[] upload My Image

[C] Complete the Depression & Anxiety
Test

Set Goals

[[] Update Mood Tracker
[] Review Worksheet

[C] Read a Community Post

[[] complete Session 1

Data Collection

Evolution Health developed a custom data collection interface
and reporting mechanism. Data will be collected for each
member who is randomized into the experiment. Data on age
and gender will be collected at registration or at secure sign-on
in various white-label versions. The course components that
will be promoted by the tips and to-do items are listed in Table
4.

https://www.researchprotocol s.org/2022/8/e37231

XSL-FO

RenderX

Thefollowing behaviors are tracked in the custom database for
each tip and to-do item that is randomly presented to a user:
whether a tip was shown, whether a tip was clicked on, and
whether a user completed the course component described in a
tip or to-do item.

Itispossible for asingle member to participate in both courses.
However, the study was designed to test behavioral economics
prompts, not courses. Participants will be randomized to an
intervention arm in which behavioral nudges and prompts are
consistent across Courses.
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Table 4. Course components tracked for engagement.
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Action code Course component

12 Uploading a personal image to their profile

22 Completing cognitive behavioral therapy session 1
3R Use of the program’s diary

42 Read a community post

5 Review another member’s profile

6 Posting in the community

72 Review a course worksheet

g2 Set personal goals

9 Read other members’ goals

102 Complete the depression and anxiety test

112 Watch the Getting Started video

12 Give acommunity member athumbs-up

13 Encourage a community member by clicking their “ show support” icon
14 Private message a community moderator

3 tem in the to-do checklist.

Primary Outcome: Engagement With Tipsand To-do
Items

We will first measure engagement with the tips and to-do items
inarms 2 and 3. We will compare the frequency of engagement
with each nudge and behavioral prompt by age and gender. A
member’'s engagement with tips will be measured as the
proportion of tips that were clicked. Specificaly, it will be a
value between 0 and 1, calculated as the number of tips that a
member clicked divided by the number of tips that were
presented to the member. Engagement with to-do items will be
measured as the number of to-do items that a member clicked,
and course component completion rates will be measured as
the number of course components that a member completed.
All comparisons between arms 2 and 3 will be conducted by
using an independent sample 1-tailed t test; a conventional o
level (.05) for statistical significance will be used.

Secondary Outcomes: Completion of Course
Components

A secondary outcome of this experiment is to test whether the
presentation of tips and to-do items increases the overall
completion of course content. Wewill achievethisby comparing
course component completion ratesin arm 2 and arm 3 via a
1-way ANOVA in which the types of tips are used as the
independent variable. We will then assess if age and gender
predict which type of tip isthe most engaging by using multiple
regression.

Tertiary Outcomes. Engagement With Types of Tips

Another outcome of this experiment isto determine what types
of tips are most engaging (directive, socia proof, or present
bias tips). We will assess this by comparing engagement with
thetipsinarm 2 and arm 3 viaa 1-way ANOVA in which the

https://www.researchprotocols.org/2022/8/e€37231

types of tips are used as the independent variable. We will then
assess if age and gender predict which type of tip is the most
engaging by using multiple regression.

Results

This protocol was originally designed in August 2021. Alpha
and beta testing on Evolution Health's staging environment
began in October 2021. The protocol was revised in October
2021, and the experiment was pushed live in November 2021.
We exceeded the sample size requirements in each arm and
concluded data collection in May 2022.

Discussion

Hypotheses

We hypothesize that members will engage with the prompts
and nudges. We a so hypothesize that the secondary resultswill
generate insights on the types of prompts and nudges that are
the most likely to result in engagement among members. This
finding may be important, as dose-response relationships have
been observed in digital health interventions [8,51].

Practical Implications

If we learn that the prompts are used by members, the arm 2 or
arm 3 home page will become the default user home page for
all new and existing members.

Strengths and Limitations

A strength of this experiment is that it will be conducted in an
ad libitum environment. Unlike most digital health studies, ours
will not be conducted with a small population in a controlled
environment. Further, members will not be aware of the
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experiment, which will limit participant bias and the Hawthorne
effect.

A limitation of this experiment is that, especially due to the
anonymity of members, we have no way of knowing who
members are. We have no way of knowing whether registrants
are people with depression or anxiety who are seeking help, or
are browsing for other reasons. However, we have exceeded
sample size requirements and believe that the large number of
subjects should dampen these effects on the results.

A final limitation is that not all white-label clients license al
course components. For example, some community tools and
the depression and anxiety test arefeature flagsthat are not used
by all white-label clients. As the primary purpose of this
experiment is to test whether members engage with prompts
and nudges, we do not expect this particular limitation to hamper
the overall results.

Future Directions

Although the content is different, the platform’s addiction
courses have user home pageinterfacesthat have the exact same
layout as that of the arm 1 home page interface. If the results
from our study indicate that members engage with the prompts
and nudgesinarm 2 and arm 3, we will replicate this experiment
with new members who register for these courses. Although
the addiction courses focus on problem drinking and smoking

Rondinaet d

cessation, the use of nudges and promptsto increase engagement
may be generalizable to many digital health courses that focus
on addictions and mental health.

The secondary and tertiary outcomes will help shape the
development of future nudges and prompts. If specific types of
nudges and prompts are appealing to specific gender and
demographic groups, we will customize the content for these
groups and analyze their effectivenessin future studies.

We are currently employing natural language processing to
analyze identifiable contexts (ie, change talk) in our
communities [52]. We will apply the findings from that
experiment to the member-generated content from the goals
and diary tools to better determine the types of prompts and
nudges that result in engagement among members. The overall
goal will beto use artificial intelligenceto train the platform to
recognize different usability patterns and show specific
engagement prompts and nudges to stratified popul ations.

The goal of the courses is to promote wellness and increase
access to efficacious, self-guided support for people with
depression and anxiety. The focus of the study is restricted to
testing whether nudges and prompts increase engagement. If
the study is successful, future research will need to determine
if nudges and prompts contribute to decreasesin depression and
the frequency and intensity of panic attacks.
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Abstract

Background: The presence of discrete but fluctuating preci pitants, in combination with the dynamic nature of gambling episodes,
calls for the development of tailored interventions delivered in real time, such as just-in-time adaptive interventions (JITAIS).
JTAls leverage mobile and wireless technol ogies to address dynamically changing individual needs by providing the type and
amount of support required at the right time and only when needed. They have the added benefit of reaching underserved
populations by providing accessible, convenient, and low-burden support. Despite these benefits, few J TAls targeting gambling
behavior are available.

Objective: This study aimsto redress this gap in service provision by developing and evaluating a theoretically informed and
evidence-based JITAI for people who want to reduce their gambling. Delivered via a smartphone app, GamblingLess:
In-The-Moment provides tailored cognitive-behavioral and third-wave interventions targeting cognitive processes explicated by
the relapse prevention model (cravings, self-efficacy, and positive outcome expectancies). It aims to reduce gambling symptom
severity (distal outcome) through short-term reductions in the likelihood of gambling episodes (primary proximal outcome) by
improving craving intensity, self-efficacy, or expectancies (secondary proximal outcomes). The primary aim is to explore the
degree to which the delivery of atailored intervention at atime of cognitive vulnerability reduces the probability of a subsequent
gambling episode.

Methods: GamblingLess. In-The-Moment interventions are delivered to gamblers who are in a state of receptivity (available
for treatment) and report a state of cognitive vulnerability via ecological momentary assessments 3 times a day. The JTAI will
tailor the type, timing, and amount of support for individual needs. Using a microrandomized trial, aform of sequentia factorial
design, each eligible participant will be randomized to a tailored intervention condition or no intervention control condition at
each ecological momentary assessment across a 28-day period. The microrandomized trial will be supplemented by a 6-month
within-group follow-up eval uation to explore long-term effects on primary (gambling symptom severity) and secondary (gambling
behavior, craving severity, self-efficacy, and expectancies) outcomes and an acceptability eval uation via postintervention surveys,
app use and engagement indices, and semistructured interviews. In all, 200 participants will be recruited from Australiaand New
Zealand.
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Results: The project was funded in June 2019, with approval from the Deakin University Human Research Ethics Committee
(2020-304). Stakeholder user testing revealed high acceptability scores. The trial began on March 29, 2022, and 84 participants
have been recruited (as of June 24, 2022). Results are expected to be published mid-2024.

Conclusions: GamblingLess: In-The-Moment forms part of a suite of theoretically informed and evidence-based web-based
and mobile gambling interventions. This trial will provide important empirical data that can be used to facilitate the JTAI's

optimization to make it a more effective, efficient, and scalable tailored intervention.

Trial Registration:

Australian New Zealand Clinical Trials Registry (ANZCTR) ACTRN12622000490774;

https://www.anzctr.org.au/Trial/Registration/Trial Review.aspx?d=380757& isClinical Trial =False

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(8):€38958) doi:10.2196/38958

KEYWORDS

PRR1-10.2196/38958

mobile health; mHealth; just-in-time adaptive intervention; ecological momentary intervention; microrandomized trial; gambling;
addiction; treatment; intervention; protocol; relapse; mobile phone

Introduction

Background

Gambling disorder (formerly pathological gambling) has been
reclassified in the Diagnostic and Statistical Manual of Mental
Disorders (Fifth Edition) as an addiction and related disorder
alongside alcohol and substance use disorders [1]. Consistent
with public health frameworks that conceptualize gambling
problems across a continuum of risk [2], many jurisdictions,
including Australia and New Zealand, use the term problem
gambling to refer to gambling that results in adverse
consequences for gamblers, families, and communities [3].
Internationally, estimates of past-year problem gambling have
ranged from 0.1% to 5.8% over the past decade [4]. Specifically,
Australian and New Zealand national estimates suggest that
past-year problem gambling affects 0.4% to 0.7% of adults,
with a further 2% to 11% displaying moderate-risk gambling
and 3.0% to 7.7% displaying low-risk gambling [5-7]. Despite
relatively low prevalence estimates, problem gambling is
associated with a high burden of harm [8], which can include
financial strain and loss, rel ationship breakdown, emotional and
psychological distress, health decline, cultural upset, reduced
work or study performance, and social deviance [9]. Problem
gambling isal so highly comorbid with arange of mental health
issues, including mood, anxiety, alcohol and substance use, and
personality disorders[10-12].

The Relapse Prevention M odel

The relapse prevention model [13], aprominent and influential
social-cognitive theory originally developed to explain relapse
in substance use disorders, classifies factors or situations that
can precipitate or contribute to relapse. Generally, these factors
can be immediate determinants (high-risk situations, coping
skills, outcome expectancies, and the abstinence viol ation effect)
or covert antecedentsthat indirectly influence relapse (lifestyle
imbalances, rationalizations, denial, apparently irrelevant
decisions, and urges or cravings). A basic assumption of this
model is that lapses are immediately preceded by a high-risk
situation, broadly defined as any context that confers
vulnerability to engaging in thetarget behavior, such as negative
emotional states, interpersonal conflict, social pressure, testing
of personal control, and nonspecific cravings. The model posits

https://www.researchprotocol s.org/2022/8/€38958

that positive outcome expectancies become particularly salient
in high-risk situations, whereby the immediate positive effects
of addictive behavior may be anticipated, and the possible
delayed negative consequences of addictive behavior areignored
or discounted [13]. It also highlights that effective behavioral
and cognitive coping in responseto high-risk situations enhances
self-efficacy, thereby reducing the probability of relapse[13,14].

The relapse prevention model has been reconceptualized [15]
to emphasize the multidimensional, complex, nonlinear, and
dynamic interaction among various precipitants that act jointly
and interactively within high-risk situations to determine the
likelihood of relapse. This model aso incorporates the
i nteraction among background factors (eg, years of dependence,
family history, social support, and comorbid psychopathol ogy),
physiological states (eg, physical withdrawal), cognitive
processes (eg, sdlf-efficacy, outcome expectancies, craving,
motivation, and abstinence violation effect), affective states,
and coping skills. However, responding to a high-risk situation
is related to both distal and proximal risk factors operating
within both tonic processes and phasic responses. Tonic
processes are distal risks or stable background factors that
determine the set point or initial threshold for relapse. These
processes, which indicate chronic vulnerability to relapse, often
accumulate and lead to the instigation of a high-risk situation,
providing the foundation for the possibility of relapse. In
contrast, phasic responses are situational cognitive, affective,
or physical states that can fluctuate across time and contexts
and serve to activate lapses. Momentary coping responses can
also serve as phasic events that determine whether a high-risk
situation culminates in a lapse. The model predicts feedback
loops, whereby lapse episodes can have reciprocal effects on
the same factors (cognitive processes, affective states, and
coping behavior) that contribute to the lapse. There is
considerable empirical support for relapse prevention models
across addictions [15,16].

In thismodel, cognitive processesthat are relatively stable over
time, such as outcome expectancies and global self-efficacy,
are conceptualized as tonic processes, whereas cognitive
processes that fluctuate over contexts and time, such as urges
or cravings, aswell astransient changesin outcome expectancies
and self-efficacy, are conceptualized as phasic responses.
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Becauseit emphasizestheimportance of nonlinear relationships
and the timing or sequencing of events, the model does not
articulate the temporal relationships between each of these
cognitive processes. For example, a momentary reduction in
self-efficacy in a high-risk situation could have a
disproportionate influence on other cognitive processes, such
as outcome expectancies [15]. There is emerging evidence of
therolethat cognitive processes play in gambling behavior and
relapse as tonic processes, however, there is less evidence in
relation to the role they play as phasic responses.

Gambling Craving

Craving is acentral phenomenon in addiction science. Despite
the abundance of theoretical models, there is little consensus
about its definition, etiology, and maintenance, and the terms
craving and urge are often used interchangeably [17,18]. In the
relapse prevention model, cravings are defined asthe subjective
desireto experience an appetitive target and urges are described
as relatively sudden behavioral intentions or impulses to seek
out and engage in an appetitive target [13,14]. This
conceptualization is consistent with the integrative elaborated
intrusion theory of desire [19,20], in which craving is defined
as intense subjective desires for an appetitive target and urges
are defined as specific desires for positive or negative
reinforcement from an appetitive target [17]. Recent empirical
studies attempting to delineate between gambling cravings and
urges suggest that gambling craving is a higher-order and
multifaceted construct, which is characterized by mental
imagery, desire thoughts, and physiological sensations and
triggered by various stimuli, including positive affect, negative
affect, external cues, mental imagery, and desire thoughts [21].
In contrast, urges are a more narrowly defined construct
comprising 2 core dimensions: intent and desire to gamble (due
to expectations of positive reinforcement) and relief (due to
expectations of negative reinforcement) [17].

Despite this conceptual confusion, the emerging cross-sectional
literature highlights the important role that craving playsin the
maintenance, exacerbation, and relapse of gambling problems.
Specifically, findings suggest that gambling cravings are
positively associated with problem gambling severity [22,23]
and gambling relapse [ 24], negatively associated with abstinence
[24,25], and are among the most frequent precipitants of relapse
[26]. These findings are supported by qualitative research in
which gambling cravings have been identified asakey construct
associated with an increased risk of gambling relapse [27,28].
There is growing evidence that gambling cravings are relevant
and useful intervention targets and potential mechanisms of
change in both cognitive behavioral and mindfulness-based
gambling interventions. Craving has predicted outcomes
following cognitive behavioral treatment [29], and interventions
that include craving management components have
demonstrated efficacy in reducing cravings[27,28,30-43]. These
studies typically targeted cravings using cognitive behavioral
techniques, such as sdf-monitoring, psychoeducation,
development of aternative responses, behavioral exposure
exercises, and relapse prevention strategies, as well as
mindfulness-based strategies such as urge surfing and guided
breathing or body scan meditations.
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Gambling Self-efficacy

Self-efficacy, an important construct within social-cognitive
theory, refersto feglings of confidence and capability to perform
abehavior in aspecific situational context to produce adesired
outcome [44]. Addiction science has predominantly
conceptualized self-efficacy in terms of perceived confidence
toresist engaging in addictive behaviorsin high-risk situations,
but self-efficacy measures frame such resistance dlightly
differently, including confidence in controlling addictive
behavior [45], resisting the urge to engagein addictive behavior
[46], avoiding addictive behavior [47], refusing to engage in
addictive behavior [48], or abstaining from addictive behavior
[49]. Regardless of how resistance is framed, cross-sectional
studies have consistently found that self-efficacy is negatively
associated with both gambling behavior and problem gambling
severity [22,23,45,47,49-53] and accurately discriminates
between nonproblem and problem gambling samples [48,52].
Qualitative research supports these findings, suggesting that
self-efficacy is akey construct in preventing relapse, which in
turn increases motivation and commitment to maintain
abstinence over time; however, the protective effect of
self-efficacy weakens once relapse has occurred [27,28].
Similarly, there is some evidence that self-efficacy plays a
protective role in preventing cravings from transitioning to
gambling behavior but not when cravingsareintense[23]. These
findings highlight the potential of self-efficacy as an important
intervention target and mechanism of change in treatment.
Furthermore, self-efficacy has been demonstrated as an
important predictor of treatment outcomes for gambling across
several studies [54-56], and there is a small but growing body
of literature reporting improvements in self-efficacy following
interventions incorporating relapse prevention, cognitive
behaviora, and motivational interviewing strategies
[39,41,43,52,57-62].

Positive Outcome Expectancies

Positive outcome expectancies aretypically described as higher
expectations or anticipation of the positive effects of future
experience [13,14,44]. Theoretical conceptualizations suggest
that outcome expectancies are associations among mental
representations in long-term memory that are automatically
activated under specific circumstances [63]. There is now
growing cross-sectional evidence that global positive outcome
expectancies[64-68] and specific positive outcome expectancies,
such as financial, excitement, escape, ego enhancement, and
social expectancies [69-78], are positively associated with
problem gambling severity and related harm. Although few
studies have explored the degree to which these expectancies
change during treatment or are predictive of treatment outcomes,
one study has found clinically and statistically significant
reductions in global positive outcome expectancies from pre-
to postresidential gambling treatment [79].

Ecological Momentary Assessment of Cravings,
Sdf-efficacy, and Positive Outcome Expectancies

These predominantly cross-sectional studies, which are subject
to recall bias, treat cravings, self-efficacy, and gambling
outcome expectancies as stable and enduring traits rather than
transient or phasic states [80-82]. However, the reformulated
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relapse prevention model posits that transient changes in these
cognitive processes can constitute phasic responsesthat interact
with tonic processes and determine the likelihood of relapse
[15]. Ecological momentary assessment (EMA), an event-level
longitudinal methodology, overcomes the limitations of
cross-sectional research by repeatedly measuring symptoms,
emotions, behavior, and thoughts in real time and in natural
environments [80]. Although there is now substantial EMA
evidence that momentary cognitive processes (cravings,
self-efficacy, and positive outcome expectancies) predict the
occurrence of tobacco, alcohol, and substance use [83-89], few
EMA studies have explored the associations between these
processes and gambling behavior [90-92]. In the available
studies, momentary cravings and self-efficacy, but not positive
outcome expectancies, have predicted the likelihood of a
subsequent gambling episode [90-92]. Moreover, al of these
momentary  cognitive processes constitute  situational
determinants of gambling behavior when they interact with
other factors implicated in the relapse prevention model, such
as high-risk positive reinforcement situations, self-efficacy,
coping motives, cravings, positive emotional states, and coping
styles [90-92].

Just-in-Time Adaptive I nterventions

These findings, which support the relapse prevention model,
suggest that cravings, self-efficacy, and positive outcome
expectancies congtitute phasic precipitants of gambling behavior,
although thismay only occur for positive outcome expectancies
when they interact with tonic precipitants, such as problem
gambling severity [90]. The presence of these discrete but
fluctuating precipitants, in combination with the complex and
dynamic nature of gambling episodes or lapses, calls for the
development of tailored interventions delivered in rea time,
such asjust-in-time adaptive interventions (J TAls). JTAlsare
mobile health (mHealth) interventionsthat address dynamically
changing individual needs by providing the type and amount
of support required at the right time and only when needed
[93-97]. They are push interventions, in which decisions about
when and how support is provided are initiated by intervention
protocolsviacomputer algorithmsrather than pull interventions
initiated by individuals when they feel they require support
[97,98]. mHedlth interventions characterized by just-in-time
(provision of the right type, timing, or amount of support) and
adaptive (use of dynamic information from the individual to
repeatedly select the type, timing, or amount of support)
components have al so been described as ecol ogical momentary
interventions, aslong asthey are dynamically and individually
tailored [99].

Theoverall aim of JTAlsisto prevent negative health outcomes
and promote the adoption and maintenance of positive health
outcomes [94-98]. They are designed to provide support when
individuals are in a state of wulnerability (a period of
susceptibility to negative health outcomes) or a state of
opportunity (aperiod of susceptibility to positive health behavior
change), as well as a state of receptivity (able and willing to
receive, process, and use the provided support) [94,95]. JTAls
identify how and when support should be offered by
continuously monitoring dynamic internal states and ecological
contexts in real time and in the natura environments of
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individuals using mobile and wireless technologies, including
smartphone-embedded  or  wearable  sensors  and
smartphone-delivered EMAS[93-96,98].

Nahum-Shani et al [94-96] have developed a comprehensive
organizing scientific framework to guide the design of JITAIs.
This framework describes the four key components that play
an important role in JITAI design: (1) decision points (points
in time a which intervention decisions are made), (2)
intervention options (potential type, dose, timing, and delivery
mode of support that can be delivered at any given decision
point), (3) tailoring variables (data about the individual’s
internal state or ecological context that is used to decide when
and how to intervene), and (4) decision rules (a specification
of which intervention option to offer, for whom, and when at
each level of the tailoring variables). These components are
guided primarily by the ultimate, long-term goa of the
intervention (distal outcome) but also by the clearly defined
near-time, short-term goals that the intervention is intended to
achieve (proximal outcomes) [94]. JITAIs have been effective
in supporting behavior change across a range of health
behaviors, including addictive disorders, such as smoking, binge
drinking, heavy drinking, and acohol use disorders
[93,94,96,99,100].

Similar to other mHealth interventions, JI TAls are characterized
by high availability and accessibility, convenience, anonymity,
portability, cost-effectiveness, and low burden, as well as the
potential for real-world trandation, scalability, and accurate
datarecording [93,97,99,101-103]. They also have the potential
to reach underserved populations, including those who are
unable or unwilling to participate in other interventions
[99,101,102]. This is particularly important for gambling
populations, given evidence that only a small proportion of
people with problem and moderate-risk gambling (Lin5and 1
in 25 in Australia, respectively) access specialist face-to-face
gambling services [104], despite an established evidence base
indicating their efficacy [105-107]. These findings imply that
face-to-face gambling treatment delivery does not provide
sufficient accessto evidence-based treatment [108]. The barriers
to accessing face-to-face gambling treatment, which are now
well-documented [109-111], include personal factors (eg, denidl,
shame, stigma, embarrassment, and a desire to deal with one's
own problem), resource limitations (eg, a lack of available
services and trained clinicians), geographic inaccessibility, low
awareness of treatment options, treatment costs, time
commitments, childcare requirements, and reluctanceto engage
in treatments with a prespecified goal of abstinence. JTAIls
overcome many of these barriers by leveraging mobile and
wirel esstechnol ogiesto provideimmediate, cost-effective, and
low-burden treatment in moments of need.

Despite these clear benefits, the devel opment of JI TAlstargeting
gambling behavior has been slow. Two smartphone apps that
send notifications in response to the detection of proximity or
entry into gambling venues by passive assessments using
geolocation sensors to collect automated data (GPS,
accelerometer, gyroscope, and magnetometer) have been
developed: a smartphone-based problem gambling evaluation
and technology testing initiative (SPGeTTI) [112] and Don't
Go There [113]. SPGeTTI aso includes pull features that can
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be accessed on demand (self-monitoring gambling diary, relapse
prevention tips, and help service contacts), whereas Don’'t Go
There alows an elected health professional to access the
individual’s information. Despite low recruitment rates for a
planned randomized controlled trial of SPGeTTI, focus group
interviews revealed that gamblers reported high interest in the
app. However, specific issues with SPGeTTl have been
identified, such as excessive battery drainage. Don’'t Go There
isyet to be evaluated, with ausability study currently underway.

Two other gambling JTAIs that use active assessments via
smartphone-delivered EMAS to collect data on internal states
have been developed: Jeu-contrdle [114] and GamblingLess:
Curb Your Urge [115,116]. Yet to be evaluated, Jeu-contrdle
is a publicly available JTAI that uses EMASs to provide
personalized feedback in relation to goal limits, with aview to
supporting adherence to expenditure and timelimits. In contrast,
GamblingLess: Curb Your Urge is informed by the relapse
prevention model and aims to reduce gambling cravings to
prevent subsequent gambling episodes. Thisintervention, which
was adapted from GamblingL ess, an evidence-based web-based
self-directed gambling program [41,43,115-120], tailors craving
management activities to EMAS evaluating craving intensity
and also provides these activities on demand. Key stakehol ders
rated the intervention content, helpfulness, acceptability, and
usability highly and indicated that they would recommend the
app to gamblers given its potential to increase gambling
knowledge, attitudes, awareness, behavior change, intention to
change, and help-seeking [115,116]. A pilot study of thisJITAI
[116] revealed promising findings, with more than a 70%
reduction in the average number of gambling episodes and
craving occurrences during the intervention period and a 10%
decrease in momentary craving intensity immediately after a
recommended intervention. There were also significant
medium-to-large reductions in gambling symptom severity,
gambling frequency, gambling expenditure, cravings, and
self-efficacy at the postintervention and 1-month follow-up
evaluations. At the 1-month follow-up evaluation, nearly half
of the participants (10/21, 48%) reported recovery or
improvement in the severity of gambling symptoms.

Research Questions

This project aimsto redressthe gap in existing gambling service
provision by evaluating a theoretically informed and
evidence-based JITAI that builds on pilot data provided by the
evaluation of GamblingLess. Curb Your Urge [115,116].
GamblingLess: In-The-Moment isasmartphone-delivered J TAI
for people who want to quit or gamble less. It uses EMAS to
collect comprehensive and accurate data on the dynamic
cognitive processes articul ated by the relapse prevention model.
The JITAI uses decision rules specifying that individuals who
arein astate of receptivity (available for treatment) and report
a state of cognitive vulnerability characterized by high craving
intensity, low self-efficacy, or positive outcome expectancies
(tailoring variables) in EMAs sent during 3 semirandom times
a day (decision points) are delivered tailored cognitive
behavioral and third-waveinterventionstargeting these cognitive
processes (intervention options). Theintervention aimsto reduce
gambling symptom severity in the long term (distal outcome),
and reduce the likelihood of gambling episodes (primary
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proximal outcome) in the short term via improved craving
intensity, self-efficacy, and positive outcome expectancies
(secondary proximal outcomes). The JITAI isintended for use
asastand-alone or adjunctive treatment during periods of active
gambling behavior or as a relapse prevention tool during
recovery.

A microrandomized trial (MRT), aform of sequential factorial
design in which every participant serves as their own control,
will be used to inform the optimization of this JTAI [93,98].
In this MRT, each participant will be randomized to a tailored
intervention condition or no intervention control condition at
each decision point across a 28-day period [121,122]. The
primary aim of the MRT isto explore whether it is worthwhile
to deliver a tailored intervention option at a time of cognitive
vulnerability. Specifically, the aim is to explore whether,
compared with the delivery of no intervention, the delivery of
atailored intervention reduces the probability of a subsequent
gambling episode (primary proxima outcome) and improves
craving intensity, self-efficacy, and positive outcome
expectancies (secondary proximal outcomes). It ishypothesized
that the delivery of atailored intervention will be more effective
than no intervention in reducing the probability of a gambling
episode and improving craving intensity, self-efficacy, and
positive outcome expectancies by the subsequent EMA. Should
data alow, secondary exploratory research questions include
the following:

1. Which type of intervention option is most beneficial at a
time of cognitive vulnerability? Is the delivery of one
intervention option (targeting cravings, self-efficacy, or
positive outcome expectancies) more likely to reduce the
probability of asubsequent gambling episode than the other
intervention options?

2. Under what conditions is the delivery of an intervention
option most beneficial? How do time-variant (EMA) factors
(time of day, time of week, craving intensity, self-efficacy,
positive outcome expectancies, psychological distress,
impulsivity, subjective alcohol intoxication, readiness to
change, gambling availability [financia and location], and
social context) and time-invariant (preintervention survey)
factors (gambling symptom severity, gambling frequency,
gambling expenditure, gender, and age) influence the
intervention effect on the probability of a subsegquent
gambling episode?

3. How do the proximal effects of intervention options change
over time asthe treatment progresses? How doesthe effect
of atailored intervention on the probability of asubsegquent
gambling episode change over the course of the 28-day
MRT?

Methods

Ethics Approval

This trial has been approved by the Deakin University Human
Research Ethics Committee (2020-304) and registered with the
Austradlian  New Zeadland Clinical Trias Registry
(ACTRN12622000490774).
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Trial Design

MRTs have significant advantages over randomized controlled
trials as participants act as their own control group, providing
a strong capacity for causal inferences and increased power to
detect treatment effects [98]. Moreover, they are designed to
facilitate the optimization of JTAls, which involvesdetermining
how a JITAI should be adjusted to make it more effective,
efficient, and scalable[98,122,123]. Participantswill participate
in a 28-day MRT, in which they will be prompted via push
notifications on their smartphones to complete a time-based
EMA 3 times daily (decision points). In this EMA, tailoring
variables used to determine intervention eligibility include
momentary craving intensity, self-efficacy, and positive outcome
expectancies. Decision rulesbased on EMA item cut pointswill
determine eligibility for a tailored intervention, which could
consist of a craving, self-efficacy, or positive outcome
expectancy intervention option. Participants will be randomly
allocated to either a tailored intervention condition or no
intervention control condition at each decision point acrossthe

Dowling et d

28-day trial period. To maintain the integrity of the MRT
evaluation, the JTAI will be evaluated as an entirely push
intervention during the 28-day MRT period [97,98]. This trial
will provide important empirical data that can be used to
facilitate the optimization of the JITAlI to make it a more
effective, efficient, and scalable intervention.

The MRT will be supplemented with (1) a within-group
follow-up evaluation to explore the long-term outcomes of the
intervention in relation to the primary (gambling symptom
severity) and secondary (gambling frequency, gambling
expenditure, cravings, self-efficacy, and positive outcome
expectancies) outcomes from the preintervention evaluation to
the postintervention and 6-month follow-up evaluations aswell
as the predictors of long-term treatment outcomes and (2) an
evaluation of the acceptability of the JTAI using
postintervention surveys, app use and engagement indices, and
semistructured interviews. An overview of the trial design is
shown in Figure 1.

Figure 1. Overview of the GamblingLess: In-The-Moment trial design. EMA: ecological momentary assessment; MRT: microrandomized trial.
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Participant Recruitment and Reimbur sement

Participantswill berecruited across Australiaand New Zealand,
using arange of strategies, such as web-based advertising (eg,
Google Adwords), social media (eg, Facebook and Instagram),
gambling-related websites (eg, GambleAware, Gambling
Helpline, Gambling Help Online, and Australasian Gaming
Council), and advertisementsin public places (eg, universities,
genera practices, health services, mental health services, and
alcohol and other drug services). Gambling counseling services
and gambling venues may also be requested to assist with
participant recruitment. The eligibility criteriawill include (1)
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current Australian or New Zealand residence, (2) =18 years of
age, (3) installation of the app from an internet-enabled
smartphone, (4) willingness to receive notifications from the
app, (5) fluency inthe English language, and (6) seeking support
for one€'s own gambling. The target population for
GamblingLess: In-The-Moment comprises people who want to
quit or gamble less. Consistent with a pragmatic design, the
intervention will be available to any interested gambler,
regardless of thelevel of gambling symptom severity or whether
they are seeking other forms of support or treatment [124].
Moreover, consistent with a harm minimization approach,
participants can select abstinence or nonabstinence treatment
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goals [125-127]. Participants in the trial will be compensated
for their time in e-gift vouchers: US $0.70 for each EMA
completed and a US $14 bonus if >75% of the EMAs are
completed (to amaximum of US $70), US $35 for completion
of the postintervention survey, US $50 for completion of the
6-month follow-up survey, and US $35 for the optiona
semistructured interview.

Onboarding Protocol

Participants will be required to download GamblingLess:
In-The-Moment from app storesand provide explicit agreement
to the trial plain language statement, as well as the app
platform’s terms of use and privacy policy. By agreeing to the
terms and privacy policy, participants declare that they have
read and understood the plain language statement, are freely
participating in the trial according to this statement, meet the
eligibility criteria, and understand their privacy rights. They
will be required to create an account on the platform by
providing the requisite details for the app platform (username,
email address, password, and display name). The in-app
onboarding protocol will then require participantsto read abrief
app description and information about how to use the app. They
will then be required to indicate whether they are gamblers,
family members, or stakeholders in order to complete the
preintervention survey (see Wthin-Group Follow-up
Evaluation). Finally, they are required to record their mobile
number, indicate their interest in being contacted for further
research, and indicate their interest in participating in the
semistructured interviews. Following this onboarding protocol,
the participantswill be encouraged to completetheir first EMA.

Distal and Proximal Outcomes

The distal outcome of GamblingLess: In-The-Moment is the
severity of gambling symptoms. The primary proximal outcome
is reduced probability of a subsequent gambling episode
(measured at the subsequent EMA). This outcome will be
measured inthe EMA using theitem, “Have you gambled since
the last time you checked in?’ with a binary response option
(yesor no). The secondary proximal outcomes areimprovements
in subsequent craving intensity, self-efficacy, and positive
outcome expectancies (measured at the subsequent EMA).

EMA Features

Overview

GamblingLess. In-The-Moment will use an EMA protocol
(Multimedia Appendix 1) employing in-app time-based
sampling (ie, semirandomly prompting individuals to input
internal states and ecological contexts), which will incorporate
event-based sampling (collecting data around specific and
discrete gambling episodes). Each EMA, which will take
approximately 1 minute to complete, will comprise 10 items
measuring momentary internal states and ecological contexts
(including the tailoring variables), most of which are recorded
on varying 5-point response scales presented in a
multiple-choice format. To ensure an accurate record of
gambling events, participantswill also be administered an event
record (Multimedia Appendix 1) in each EMA, in which they
will record gambling episodes (primary proximal outcome) and
associated expenditure using single items that have been used
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in previous EMA and ecological momentary intervention
gambling research [90,92,115,116].

Decision Points

During the 28-day MRT, participantswill be prompted viapush
notifications to complete an EMA delivered through the app 3
times daily at random times during the prespecified periods:
morning (8:30 AM-11 AM), afternoon (1 PM-3:30 PM), and
evening (5:30 PM-8 PM; Figure 1). At each EMA noatification,
participants can auto-launch the EMA via the notification or
app. Participants will be allowed 2 hours to complete an EMA
to preserve the momentary nature of the intervention while
accommodating the potential for possible unavailability (eg,
driving and working) of the participant at theinitia prompt time
[98,128].

Tailoring Variables

The tailoring variables for GamblingLess: In-The-Moment
include momentary craving intensity, self-efficacy, and positive
outcome expectancies measured during each EMA (Multimedia
Appendix 1). The craving item was adapted from the first item
of the Gambling Symptom Assessment Scale [129], the
self-efficacy item was adapted from the Brief Situationa
Confidence Questionnaire-Gambling [130], and the positive
outcome expectancy item was adapted from the Gambling
Outcome Expectancy Scale[69]. The I TAI will tailor thetype,
timing, and amount of support to individua needs
[94-96,99,100] (Figure 1). The tailoring variable data received
from each participant will be used to individualize treatment
by repeatedly selecting the type of intervention content (craving,
self-efficacy, or positive outcome expectancies). The flexible
collection of tailoring variable data will alow for the timely
individualization of intervention options at specific moments
when individuals are especially in need of support but not when
they do not need support or are unreceptive to support. Finally,
the dosage or amount of support will be tailored to individual
needs via an intervention loop, whereby participants who
continue to require support after completing an intervention
activity will be offered additional support.

Additional EMA |tems

Additional single items measuring other momentary internal
states and ecological contextual factors highlighted by the
relapse prevention model [13,15] will beincluded ineach EMA
to explore the conditions under which the JTAI is most
effective.  psychological distress (based on the distress
thermometer: Psychosocial Distress Practice Guidelines) [131],
readiness to change (based on the gambling readiness ruler)
[132], subjective alcohol intoxication (based on the Subjective
Effects of Alcohol Scale) [133], impulsivity (based onan EMA
item from the Momentary Impulsivity Scale) [134], social
context (based on an EMA item measuring social context for
alcohoal use) [135], financial gambling availability (based on an
EMA item assessing money for preferred products) [136], and
location gambling availability (based onan EMA item assessing
cigarette availability [137]) (Multimedia Appendix 1).

Welcome and Reminder Protocol
Thefollowing contact protocol will be adopted to enhance EMA
compliance during the 28-day MRT: (1) an automated welcome
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email to all participants following onboarding, (2) a reminder
email to participants who fail to complete onboarding or fail to
completean EMA for more than 48 hoursfoll owing onboarding,
and (3) areminder telephone call by clinically or qualitatively
trained research fellowsto participantswho still fail to complete
onboarding or an EMA in the subsequent 48-hour period (with
a follow-up SMS message if no answer or second follow-up
email if no valid phone number was provided). Participants who
fail to complete an EMA following this protocol will receive
no further contact but (aslong asthey complete onboarding and
a leasst one EMA and have some engagement with
app-intervention activities) will be contacted to request
completion of the postintervention and 6-month follow-up
surveys.

I ntervention Options

Tailored | ntervention Condition

Theintervention optionsin GamblingLess. In-The-Moment are
informed by the relapse prevention model [13,15] as well as
data from the GamblingLess program of research
[41,43,115-120]. The intervention options were designed to
target the cognitive processes that mark a state of cognitive
vulnerability (cravings, low self-efficacy, and positive outcome
expectancies) (secondary proximal outcomes) for the occurrence
of a gambling episode (primary proximal outcome). The
resulting program comprises 53 activities across three tailored
intervention options (modules): (1) Curbing Cravings, (2)
Tackling Triggers, and (3) Exploring Expectancies. Consistent
with more recent conceptualizations of coping strategies
explicated by the relapse prevention model, these interventions
include cognitive, behavioral, and third-wave (mindfulness and
acceptance) strategies [13,15,138]. Cognitive behavioral
treatments have the most established evidence base in both
face-to-face and mobile treatment of problem gambling
[105-107,139,140], with mindfulness-based interventions
receiving emerging empirical support [141,142]. The activities
in each of these modules are displayed in Multimedia Appendix
2.

The intervention activities were selected based on their
appropriateness for repeated delivery, effectivenessin previous
research, and previous acceptability feedback [41,43,115,116].
The selected activities were devel oped for smartphone delivery
with a focus on engagement, interactivity, user preferences,
participant literacy, inclusiveness, and ease of use, withtheaim
of encouraging autonomy and creating an aesthetically pleasing
design. Activitiesinvolved user interaction and gamified using
multimedia delivery strategies comprising a combination of
video activities, audio activities, personaized feedback, quizzes,
open-ended items, and multiple-choice items. All video-based
activities were publicly sourced videos from YouTube, with
written permission obtained from each creator. To assist
participants in selecting an activity appropriate to their current
environment or social situation, all activitiesarelabeled astext,
video, interactive, audio, or text and image on each menu.
Consistent with the pilot study, GamblingLess. Curb Your Urge
[115,116], most activities take <5 minutes to complete.

https://www.researchprotocol s.org/2022/8/€38958

Dowling et d

I ntervention Option 1: Curbing Cravings

The Curbing Cravings intervention option includes a bank of
10 craving management activities, including psychoeducation,
distraction, breathing exercises, progressive muscle relaxation,
mindfulness meditation, urge surfing, imagery, cognitive
reframing, decisional balance, and planning [13,14]. In the
GamblingLesstrial, participants reported the lowest self-efficacy
for high-risk situationsrelated to urges and temptations[41,43].
Despite the delineation between craving and urges described
earlier, the term urgeswas used in all user-facing aspects of the
intervention (ie, EMA items and activity content; the
intervention title is not user-facing), given anecdotal evidence
in the addiction field that this is the most understandable,
accessible, and commonly used term in addiction science
[143-145].

I ntervention Option 2: Tackling Triggers

The Tackling Triggersintervention option contains 25 activities
to improve self-efficacy across 5 types of high-risk situations:
financial pressure, unpleasant emotions, social pressure to
gamble, testing control over gambling, and conflict with others.
Participants in the GamblinglLess trial [41,43] reported the
lowest self-efficacy in these situations (with the exception of
urges and temptations, which are targeted separately in the
Curbing Cravings intervention option). Each situation type
comprises abank of 5 activities designed to increase a sense of
competency and mastery by teaching participants to identify,
anticipate, plan for, and effectively cope with these high-risk
situations[13,14]. Theseinclude behaviora (eg, self-monitoring,
goal-setting, behavioral substitution, progressive muscle
relaxation, psychoeducation, assertiveness training, conflict
resol ution training, lapse management, and planning), cognitive
(eg, cognitive reframing, imagery, and decisional balance), and
acceptance or mindfulness (eg, cognitive defusion and
mindful ness meditation) strategies [13,14].

I ntervention Option 3: Exploring Expectancies

The Exploring Expectancies intervention option contains 18
activities to redress 3 types of positive outcome expectancies:
excitement, escape, and money. These positive outcome
expectancies have consistently displayed positive associations
with problem gambling severity and gambling-related harm,
particularly in Australian adult samples[69,75,76]. Consistent
with the rel apse prevention model [13], the focus of intervention
activities in this intervention was to explore the validity and
reality of positive outcome expectancies by contrasting the
possible immediate positive consequences with the delayed
negative consequences of gambling [146]. Meta-analytic
evidence supports the efficacy of such expectancy challenge
interventions for alcohol abuse prevention [147]. Each type of
expectancy comprises 6 activities, including behaviora (eg,
self-monitoring, personalized normative  feedback,
psychoeducation, progressive muscle relaxation, and behavioral
substitution), cognitive (eg, decisional balance, imagery, and
expectancy challenging), and third-wave (eg, mindfulness
meditation, and cognitive defusion) activities to redress these
positive outcome expectancies.
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No I ntervention Control Condition

In the MRT, the no intervention control condition involves
participants being delivered a brief encouraging message, after
which their interaction with the app will end. This tailored
message involves acknowledgment that participants have an
urge, low self-efficacy in high-risk situations, or positive
outcome expectancies, as well as encouragement to consider
doing something to reduce their urge, avoid or cope with
high-risk situations, or reduce their expectations. In this
condition, the participants are not provided with any intervention
activities.

Decision Rules

The decision rules areillustrated in Figure 1. At each decision
point during the 28-day MRT, responsesto EMA itemsassessing
craving intensity (tailoring variable 1), self-efficacy (tailoring
variable 2), and positive outcome expectancies (tailoring
variable 3) are used to determine eligibility for the delivery of
the tailored intervention, according to a set of predetermined
decision rules (scoring >0 on each tailoring variable). At each
decision point, participants who do not exceed the cut point for
any of the taloring variables are not eligible for any
intervention. These participantswill receive abrief encouraging
message and their interaction with the app will end. In contrast,
participants who exceed the cut point on one or more of the
tailoring variables are eligible for a tailored intervention (ie,
curbing craving, tackling triggers, or exploring expectancies).

Microrandomization Protocol

The microrandomization procedure will then be applied,
whereby €eligible participants will be microrandomized to a
tailored intervention condition or no intervention control
condition (Figure 1). Overal, the microrandomization procedure
will involve eligible participants having a 75% chance of being
microrandomized in the tailored intervention condition and a
25% chance of being microrandomized in the no intervention
control condition. However, because the reformulated relapse
prevention model does not presumethat certain factorsare more
influential than others[15], participants exceeding the cut point
on more than one of these tailoring variables will be randomly
allocated to a relevant intervention option (curbing cravings,
tackling triggers, or exploring expectancies). Specifically,
participantswho are eligible for 2 intervention optionswill have
a 37.5% chance of receiving either intervention option, and
those who are €ligible for 3 intervention options will have a
25% chance of receiving any of the intervention options. This
microrandomization protocol is fully automated, which
guaranteesthat the administration of treatments and assessment
of outcomes are blinded.

Following completion of each EMA, participants who are
microrandomized to the no intervention control condition will
be sent an encouraging message, and their interaction with the
app will end. Participants microrandomized to the tailored
intervention condition will be sent to the relevant intervention
dashboard, which comprises a menu of intervention activities
from which they can select. Specifically, participants who are
allocated to the craving intervention will be taken to the craving
intervention dashboard and asked to select an intervention
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activity. In contrast, participants who are allocated to the
self-efficacy and expectancies interventions will be asked to
select a specific type of trigger or expectation, administered an
EMA item specific to their selected trigger or expectation
(Multimedia Appendix 3), then taken to the relevant intervention
dashboard, and asked to select an intervention activity.

I ntervention L oop

Following the completion of an intervention activity, participants
are asked to complete the specific EMA item associated with
the intervention group to which they were alocated
(postintervention EMA item; Multimedia Appendix 3). Their
response to the postintervention EMA item isthen subjected to
the same decision rules used for the time-based EMA.
Participants who faill to reach the cut point on this
postintervention EMA item will be presented with an
encouraging message, and their interaction with the app will
end. Participants who exceed the cut point (ie, score one or
more) on the specific EMA item will be presented with a
feedback message in which their response to their
postintervention EMA item is compared with their time-based
EMA response on the same item, encouraged to select another
intervention activity, and returned to the relevant intervention
dashboard. Thisintervention loop continues until the participant
fails to exceed the cut point or closes the app (Figure 1). At
several locationswithin the app, aswell asin the welcome email
and tria plain language statements, participants are informed
that they can stop the loop at any time by closing the app to
ensure that they do not adjust their response to break the loop.

Provide Nothing Option

Importantly, a provide nothing option is provided for situations
in which the participant is unreceptive, support is not required,
or the provision of support may be unsafe, inconvenient, or
unethical [94-96,98]. Specifically, support will not be offered
if participants ignore the push notification prompting EMA
completion or press the snooze function to indicate that they
are currently unable to completethe EMA (which suggeststhat
they are not in a state of receptivity).

Other App Features

The home dashboard includes quick linksto the Check In Here,
Get More Support, and More features. The Check In Here quick
link allows participantsto complete an EM A within the allowed
2-hour period and provides an encouraging message when
participants attempt to complete an EMA if more than 2 hours
have passed since the last notification. The Get More Support
quick link, which is also available on each of the intervention
activity menu dashboards, provides click-to-call and
click-to-email functionsto Australian and New Zealand helpline
and web-based specialist gambling services. Thisfeatureallows
participants to escalate the support they receive, including
immediate crisis support [101]. The More quick link provides
information about the app, the trial, contact details, the
platform’s privacy policy, the plain language statement, profile
information, account details, and sign out. Other app features
include the Did You Know? feature, which delivers brief passive
psychoeducational messages related to cravings, self-efficacy,
and positive outcome expectancies before the delivery of every
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intervention activity and the Pick For Me feature on each
intervention activity menu, whereby the app randomly selects
one of the intervention activities on the menu for participants.

Within-Group Follow-up Evaluation

A within-group evaluation of outcomes over a 6-month
follow-up period will supplement the MRT to (1) evaluate
within-group change over a longer period and (2) explore
predictors of longer-term treatment outcomes (including app
use over the 6-month follow-up period). Although the
preintervention survey will be automated via the app before
beginning the 28-day MRT period, participantswill be prompted
by email to complete the postintervention and follow-up surveys
via Qualtrics (Qualtrics XM). Descriptive and covariate
measureswill include participant type (gambler, family member
or friend, and clinician, researcher, or policy maker),
sociodemographic characteristics, problem gambling activities,
intended gambling behavior (measured using the Timeline
Follow-Forward, a novel adaptation of the Timeline
Follow-Back [148]), and other help-seeking (measured using
the Help Seeking Questionnaire [149]). The primary outcome
will be gambling symptom severity (measured using the
Gambling Symptom Assessment Scale [129]), and secondary
outcomes will include gambling frequency and expenditure
(measured using a timeline follow-back at the preintervention
evaluation, the EMA event record data at the posttreatment
evaluation, and single items at the 6-month evaluation) and the
cognitive processestargeted by theintervention: craving severity
(measured using the Penn Gambling Craving Scale [25]),
self-efficacy (measured using the Brief Situational Confidence
Questionnaire-Gambling [130]), and positive outcome
expectancies (measured using the Excitement, Escape, and
Money subscal es of the Gambling Outcome Expectancies Scale
[69]; Multimedia Appendix 4). Each evaluation will be
completed in approximately 10to 15 minutes. Ideally, follow-up
evaluation surveys will also be conducted 12 and 24 months
after the intervention, but this will be dependent on obtaining
additional funding.

A follow-up protocol will be implemented to enhance the
completion of the postintervention and 6-month follow-up
surveys. (1) an email requesting survey completion, (2) a
reminder email requesting survey completion within aweek to
participants who fail to complete the survey in the subsegquent
1-week period, and (3) up to 2 reminder telephone calls by
clinicaly or quaitatively trained research fellowsto participants
who fail to complete the survey in the subsequent 3-week period
(with afollow-up SMS text message if no answer or a further
follow-up email if no valid phone number was provided). An
advance notice email will also be sent 1 week before the
6-month surveys are sent. At each time point, the option to
complete the survey over the phone with a trained research
fellow will be offered. Participants who fail to complete the
surveys following this protocol will receive no further contact,
but participants failing to compl ete the postintervention survey
will be contacted to request the completion of the 6-month
follow-up survey.

During the 6-month follow-up evaluation period, tailored
intervention content will be availabl e to participants on demand.
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Although Nahum-Shani et al [94] defines JITAI designs as a
push intervention approach, participant-determined features
may accommodate conditionsin which participants know when
and what type of support is required, promote autonomy by
facilitating agency and control, reduce waste and disruption,
generaize learned skills, and maintain therapeutic gains
[94,97-99,101,150]. During this period, participants will not
receive push notifications to complete EMAs and the
microrandomization protocol will not be applied (ie, all
participants will be alocated to the tailored intervention
condition, with the no intervention control condition turned off).
However, they will be able to access tailored intervention
content via participant-initiated EMAS (ie, they can complete
an EMA at any time, which will direct them to tailored
intervention content). This approach has been adopted to
encourage participants to incorporate coping skills in their
everyday lives when they recognize states of vulnerability or
opportunity and are motivated to initiate access to support
[97-99,101]. The degree to which app use across the 6-month
follow-up period influences longer-term treatment outcomes
will be explored.

Acceptability Evaluation

The acceptability of GamblingLess. In-The-Moment,
operationalized as a multifaceted construct that reflects the
extent to which participants consider the intervention to be
appropriate based on the cognitive and emotional responses
they have to the intervention [151], will be explored using
multiple methodol ogies. Postintervention surveyswill evaluate
the subjective quality and perceived impact of the JITAI using
the 4-item subjective quality and 6-item perceived impact
subscales of the Mobile App Rating System [152], as well as
the perceived helpfulness of additional features (eg, in-person
support, web-based discussion boards, motivational messages,
feedback, and push and pull features), EMA frequency, and
program duration. App use and engagement indiceswill be used
acrossthe 28-day MRT and 6-month follow-up period to explore
download information, onboarding information, app use
information (eg, EMA compliance, intervention eligibility,
intervention compliance, participant retention, and intervention
activities selected), and the use of specific app features (eg,
intervention loop, Pick For Me, and Get More Support).
Semistructured interviews will be conducted with a minimum
of 10 participantsfrom the MRT to explorethe reasonsfor using
the app, program duration, EMA frequency and timing,
perceived helpfulness of the intervention activities and specific
features, perceived helpfulness of additional features, impact
on behavior change, the app’s look and feel, and areas for
improvement. Given the funding source, participantsfrom New
South Wales will be prioritized and stratified according to
gender and app use. Theseinterviews, which will be conducted
at the end of the 28-day MRT, will be conducted by clinically
or qualitatively trained research fellows viavideo conferencing
or telephone. Interviewswill be audio recorded for transcription
and data analysis purposes, and data will be analyzed using
thematic analysis at a semantic level based on the guidelines
by Braun and Clarke [153].
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Statistical Analyses

To assess the research questions, the method of generalized
estimating equations (GEE) will be used, with an appropriate
link function for the outcome of interest (eg, identity and logit).
Although the intention is to use an exchangeable working
correlational structure for analyses, alternative correlational
structures based on the observed within-person correlation
pattern over the course of the study (eg, independent or
autoregressive) will be considered. For al MRT analyses, the
(lagged) outcome of interest (eg, gambling episode at Time,,,)
will be regressed on to a variable denoting the intervention
received (eg, intervention options 1, 2, and 3 or no intervention)
at Time, aswell as covariates (including unbal anced time, time
since prior assessment, and other forms of help-seeking). To
assess the primary research question and secondary research
guestion 1, the analyses will examine the effects of thetailored
intervention versus no intervention control on the probability
of a subsequent gambling episode, stratified analyses focusing
on each intervention option separately versus no intervention
control (on the specific outcome related to each intervention
option; ie, craving intensity, self-efficacy, and positive outcome
expectancies), and formal tests comparing the magnitude of
each intervention with the no intervention condition on the
probability of a subsequent gambling episode. Secondary
research questions 2 and 3 will be examined by specifying the
interaction terms between the intervention variable and the
interaction variable of interest (eg, psychological distress and
time). Consideration will be given to making appropriate
adjustments in line with modern causal methods for assessing
effect moderation [154].

To explore the long-term outcomes of the intervention
(within-group follow-up evaluation), distal outcomes will be
assessed using GEE by regressing the outcome of interest (eg,
gambling symptom severity) on a variable denoting time (ie,
preintervention, postintervention, 6-month follow-up variabl es)
and covariates. The factors associated with longer-term
treatment outcomes will also be explored using GEE by
regressing the outcome of interest (eg, clinically significant
change in gambling symptom severity) with selected
preintervention, postintervention, and app use variables (eg, the
number of participant-initiated EMAs completed in the 6-month
follow-up period). Where appropriate, missingness will be
addressed using multiple imputation, with appropriate
accounting for the multilevel nature of the data (eg, see
multilevel multiple imputation [155]).

Clinical Significance

Supplementary analyses will consider the clinical significance
of any effect (ie, meaningful changes in the participant’s life)
[156]. Effect sizes will be calculated for al primary and
secondary outcomes. These group-level examinations of
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effectiveness will aso be supplemented by metrics of
individual-level changefor all primary and secondary outcomes.
A reliable change index will be used to assess changes beyond
those attributable to chance or measurement error [157].
Clinically significant change, as outlined by Jacobson and Truax
[156], will subsequently be calculated using functional score
ranges where possible (Gambling Symptom Assessment Scale
score of <20) or aconvention of at least a25% changein scores
inthe positive direction [158]. At the posttreatment and 6-month
follow-up evaluations, each participant’s status will be defined
as recovered (final score falls into the functional range and
corresponds to a reliable change), improved (final score falls
into the dysfunctional range and corresponds to a reliable
change), unchanged (final scoredoesnot correspondto areliable
change), or deteriorated (fina score corresponds to a relative
change in the negative direction).

Sample Size

The project aims to recruit a sample of 200 participants. A
sample size of 120 participants would provide >80% power to
detect asmall trueintervention effect sizefor the primary binary
outcome (ie, gambling episode) of relative risk=1.21 (at
Cronbach a=.05; availability parameter=0.3; randomization
P=.25; outcome without intervention P=.25) [159,160]. In
GamblingLess: Curb Your Urge, attrition was 39% when
considering participants who completed the baseline measures
and 19% when considering participants who downloaded the
app after completing the baseline measures[116]. Assuch, this
project will provide sufficient power to detect true effects even
under a conservative attrition rate of 40% from the original
sample of 200 participants at baseline.

Results

Development of GamblingL ess. In-The-Moment

Development and eval uation of GamblingLess: In-The-Moment
wasfunded in June 2019 by the New South Wales Government’s
Responsible Gambling Fund. The development of
GamblingLess: In-The-Moment involved a multidisciplinary
team comprising behavior change expertise from clinical and
social psychology, implementation science, biostatistics and
research design, and technology developers, consistent with
recommendations for technology development [94].
GamblingLess: In-The-Moment is part of asuite of theoretically
informed and evidence-based web-based and mobile gambling
interventions (GamblingLess). The devel opment of the treatment
content was led by the NAD, aclinical psychologist, and the
app was hosted on the Cogniss behavior change platform, which
was created by 2and2, specialist developers of custom tech
solutions for learning, health, and behavior change. Illustrative
screenshots of J TAI are displayed in Figure 2.
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Figure 2. Illustrative screenshots of GamblingLess: In-The-Moment.

Dowling et a

oo e
& @ o

GamblinglLess

In-The-Mement
o- S

wd,

S

(i) Create on socount (1) Welcome pege

Welcome lo Sarmbiingl v in. The. Mament

Thin agp s desigrcad 1 sramvt in e et
i b it i 16 bl b

= =

() Abeut this app

= et B o
GamblingLess

In-The-Morment

(iv} Home page

[w) Check-in (EMA) “snoore”

(wi] EMA items

[ »

Yonas aned Rt

[ Aedstosisr »

[ Ungetertig »

(whi) Activity menus

(i} Prychoeducation

(i} “End You Know P

L T T e ——

T ok, Bt iy o Iy B ity

{x} Intervention sctivities

User Testing of GamblingL ess: I n-The-M oment

Following its development, GamblingLess: In-The-Moment was
subjected to user testing with 13 gambling stakeholders from
June 2021 to July 2021, including 5 gambling clinicians, 5
gambling researchers, and 3 gambling consumers, who had
scoresin the problem gambling range of the Problem Gambling
Severity Index (mean 18.7, SD 10.6). These user-testing
participants comprised 5 men and 8 women, who tested the app
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on both Android (4/13, 31%) and Apple (9/13, 69%) devices.
They werereimbursed with aUS $35 e-gift voucher to download
the app, create an account, test that the app functions asintended
over a 3-day period, and evaluate the acceptability of the app
via a Qualtrics XM survey (Multimedia Appendix 5).
Participants completed the Mobile App Rating Scale [152],
which comprises 23 items across 4 subscales measuring the
overal quality of the app, the subjective quality of the app, and
the perceived impact of the app [152].
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Participants rated the user-testing version of GamblingLess:
In-The-Moment over a minimum acceptability score of 3 for all
Mobile App Rating Scal e subscal es, suggesting that the app can
be recommended for reducing gambling symptom severity [161].
All tailored interventions were rated highly in terms of ease of
completion (>8 out of 10) and helpfulness (>7 out of 10). Users
also rated specific features highly (out of 10), particularly the
helpfulness of the Click to Call/Email (mean 8.9, SD 1.3), Pick
for Meoption (mean 8.6, SD 1.8), and Did You Know? messages
(mean 8.5, SD 1.3). Qualitative data were also generally
positive, with positive comments relating to comprehensive,
accurate, and concise information; ease of use; strategy range;
helpfulness, practicality, and interactivity; the customization of
feedback based on participant responses; the use of accessible
and respectful language; thelook and feel of the app, including
graphics, multimedia, and interactivity; and the Pick For Me
function. Participants generally indicated that the app would be
agreat resource, both as astand-alone and adjunct intervention.
Although few content or flow issueswereidentified, participants
commented on several technical issues, predominantly in
relation to notification frequency, the functionality of the deep
link from the notification to the EMA, the accuracy of the
check-in duration windows, and loading times (particularly in
relation to Timeline Follow-Back and Timeline Follow-Forward
calendars). These issues were resolved before the app was
released for evaluation.

Trial Progress

GamblingLess: In-The-Moment isavailablefor download during
thistrial on Apple (App Store) and Android (Google Play Store)
devices. Following advertising on March 22, 2022, atotal of 3
pilot participants were recruited to ensure that the app and
evaluation protocols functioned as intended. Advertising for
thetrial began on March 29, 2022. As of June 24, 2022, atotal
of 84 participants had been recruited for the trial. The results
are expected to be published mid- to late-2024.

Discussion

Overview

Thisproject aimsto redressthe gap in existing service provision
by developing and evaluating a theoretically informed and
evidence-based JITAI for gamblers who want to quit or gamble
less. Consistent with JITAI development recommendations[94],
GamblingLess: In-The-Moment was developed by a
multidisciplinary team involving clinical and socia psychology,
implementation science, biostatistics and research design, and
technology development. It uses decision rules specifying that
individuals who are in a state of receptivity (available for
treatment) and report a state of cognitive vulnerability
characterized by high craving intensity, lowered self-efficacy,
and positive outcome expectancies (tailoring variables) in
time-based EMAS sent 3 semirandom times a day (decision
points) are delivered tailored cognitive behavioral and
third-wave interventions targeting these cognitive processes
(intervention options). The JTAI will tailor the type, timing,
and amount of support for individual needs.

The evaluation of the JTAI will involve a 28-day MRT, in
which the JITAI will be evaluated as an entirely push
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intervention approach. Information from the MRT will be used
to optimize GamblingLess: In-The-Moment to make it a more
effective, efficient, and scalable intervention. This trial will
provide important empirical data to identify more refined
decision rules specifying which intervention options should be
delivered as well as to explore when and for whom the
intervention is effective [97,98]. This may involve discarding
less effective or more burdensome options, delivering the
intervention during specific internal states and ecological
contexts, or modifying the timing and cut points for each
tailoring variable [96-98].

Evaluationsof JITAIs, particularly those using MRTS, generally
preclude evaluations of long-term outcomes. Therefore, MRT
will be supplemented with a 6-month within-group follow-up
evaluation to assess and predict long-term outcomes. During
this 6-month period, participants will be able to access the
intervention content on demand via participant-initiated EMAS
when they recognize states of vulnerability or opportunity and
are motivated to initiate access to support. Unlike many other
JTAI evaluations[99], within-group follow-up eval uations will
also facilitate the consideration of the clinical impact of
GamblingLess: In-The-Moment in addition to the statistical
significance of the findings.

Consistent with recommendations [99,162], the devel opment
of GamblingLess: In-The-Moment used an iterative and
user-centered approach to its design. The intervention has been
subject to stakehol der user testing, which suggeststhat the JI TAI
is an acceptable gambling intervention, and subsegquent
consideration of user-testing feedback. The acceptability of the
intervention will also be explored in the trial, using both
qualitative and quantitative methods. This information can be
used to evaluate participants’ perceptions related to the app’s
subjective quality and perceived impact. It will also inform the
future devel opment of the app by providing information relating
to individual intervention activities, the app’s specific features,
and additiona featuresthat could beincluded in futureiterations
of the app. For example, it may be that participants indicate a
preference for a more traditional pull approach, in which they
initiate intervention access when they require support, or the
addition of some parti cipant-deter mined features or on-demand
intervention content to this JTAI [94]. The addition of such
features may accommodate situations in which individuals
recognize states of vulnerability, thereby maintaining therapeutic
gains by encouraging coping skills in everyday life, enhancing
generalization of learned skills, promoting autonomy by
facilitating agency and control, and involving less disruption
and burden [94,97-99,150]. Similarly, participants may indicate
a preference for the addition of human support via the
involvement of clinicians, guides, coaches, or peers
[103,162-164] or digital avatarsin theform of personal coaches
and assistants [165], which may enhance motivation,
engagement, and adherence to the requirements of the
intervention [163]. The acceptability evaluation will also offer
the opportunity to explore participant preferences for program
duration, as well as the frequency and timing of EMAS. For
example, there is arisk that 3 EMAS each day are an obstacle
to sustained engagement or that restricting the timing of the
EMAsto daytime hoursis not aligned with high-risk situations
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occurring outside these hours. This information is therefore
particularly important to inform the limited evidence base
regarding transitory changesin the presence of urgesor cravings,
self-efficacy in high-risk situations, or positive outcome
expectancies.

This study will be one of the first to examine the effectiveness
of real-time support for reducing gambling behavior and the
first to achieve this by comprehensively addressing the cognitive
processes underlying gambling lapses and rel apses, asarticul ated
by the highly influential relapse prevention model. Given that
JTAI development and evaluation of gambling problemsisan
emerging area of research, this study can establish an evidence
base for future research using optimized interventions. For
example, future research could establish the efficacy of
i nterventions when human support isadded [ 103,162-164], with
an emphasis on when and for whom human support adds value
given the effectiveness and lower cost of unguided interventions
[162,166]. Asrecommended by Nahum-Shani et al [94], future

Dowling et d

variables from passive assessments from sensors or other
technologiesto provide additional contextual information, lower
user burden, and enhance user awareness of behavior [102,128].
Future research using cost evaluation analyses that weigh the
relative costs and outcomes of GamblingLess: In-The-Moment
with other interventions could inform health care resource
allocation decisions [100], and the efficacy of thisintervention
delivered as a transdiagnostic intervention to address the
cognitive processes underlying all addictions could improve
treatment efficacy, efficiency, and cost-effectiveness [167].
Finaly, there is scope for harnessing machine learning
approaches to develop accurate models identifying response
patternsthat predict the risk of unplanned gambling inreal time,
ideally with respect to targeting factors contributing to the risk
of gambling for each individual [128].

Dissemination of Findings

The findings of this evauation of GamblinglLess:
In-The-Moment will be disseminated in peer-reviewed journal

research is required to explore how best to add
participant-initiated or on-demand features to this JITAI to
ensurethat personal volition isbalanced with planned, externally
initiated support. Future iterations of GamblinglLess:
In-The-Moment could also combine EMA data with tailoring

articles, conference presentations, stakeholder forums, and
professional development seminars. A summary of thefindings
of thetrial will be available on the GamblingLess website when
they become available [168].
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Abstract

Background: The performance of atask depends on ongoing brain activity, which can be influenced by attention, excitement,
or motivation. Scientific studies have confirmed that mindfulness leads to better performance, health, and well-being. However,
these cognitive efficiency modulating factors are nonspecific, can be difficult to control, and are not suitable to specifically
facilitate neural processing.

Objective: Theaim of thisstudy isto evaluate the effects of transcranial direct current stimul ation associated with neurof eedback
on declarative memory and cerebral blood flow in university students.

Methods: In this study, we will use transcrania direct current stimulation, a low-cost physical resource that is easy to apply,
has few adverse effects, and is associated with a neurofeedback resource. This, in turn, has been shown to be atraining program
capable of improving working memory function.

Results: Participants will be recruited between July 2022 and December 2022. This study is expected to conclude in July 2023.

Conclusions:  This study will provide preliminary results on the benefits of using the direct current neurostimulation and
neurofeedback tools on the participants being analyzed.

Trial Registration: Brazilian Clinical Trials Registry RBR-7zs8b5; https://ensai osclinicos.gov.br/rg/RBR-7zs8b5
International Registered Report Identifier (IRRID): PRR1-10.2196/36294

(JMIR Res Protoc 2022;11(8):€36294) doi:10.2196/36294

KEYWORDS

transcranial direct current stimulation; neurofeedback stimulation; TDCS; memory; Doppler ultrasonography; arterial flow; brain
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Introduction

As is well known, learning and memory involve explicit
procedures (eg, declaratives) and implicit processes (eg,
procedures), and improving one or both can contribute to
improving learning [1]. Working memory refersto thetemporary
storage and manipulation of information needed for complex
tasks such as language comprehension, attention, learning, and
reasoning. One of the main goals of educational efforts s to
devel op techniquesfor improving learning and promoting better
retention [1,2].

Today computer games are being devel oped not only for gamer
entertainment but also in the field of health and education to
improve one or more of the cognitive abilities of users. These
games can improve problem-solving skills [3,4]. Brain events
can be recorded in a noninvasive and flexible way through the
electroencephal ogram (EEG), and EEG-based applicationswere
initially developed to help people with disabilities to
communicate with machines; later they were used in video
games as controllersand more recently as neurofeedback games
[5]. Neurofeedback is a noninvasive, drug-free form of brain
training reported to help with avariety of conditions, including
pain, fatigue, depression, anxiety, sleep disturbances, and
cognitive decline [6]. We can aso include the implementation
of agameto test the progress of trained individualswith amore
flexible and interesting approach. It isasimple game application
that uses visuali zation techniquesto increase enthusiasm without
being aware of being tested. As the system makes use of a
participant’s direct attention to control a game, it works on a
feed-forward mechanism [7]. Neurofeedback offers the
possibility of endogenously manipulating brain activity as an
independent variable, making it a powerful neuroscientific tool
[8]. Some areas of clinical research involve comparing or
combining neurofeedback with other interventions such as
pharmacotherapy, behavioral therapy, and neurostimulation (eg,
transcrania direct current stimulation [TDCS)).

TDCSnoninvasively induces plasticity-related changesin neural
circuitsin vivo and isexperiencing increasing use as apotential
tool to modulate brain function [9]. Thereis growing evidence
that TDCS-related outcomes are likely to be influenced by an
individual’s brain state at the time of stimulation, that is, the
effects show a degree of “state dependence” [10]. Fregni et al
[11] demonstrated that anodic TDCS in the left dorsolateral
prefrontal area leads to an increase in working memory
performance, that is, increasing the accuracy of a task when
compared to simulated stimulation of the same area. This study
corroborates literature data showing TDCS as a tool that can
significantly impact some aspects of knowledge [12].

TDCS s characterized by the administration of a single-phase
electrical current of low intensity (0.5-2 mA) applied to the
scalp through surface el ectrodes. This stimulation induceslasting
changes in cortical neurona excitability, both in animals and
in humans[9]. TDCS-induced cortical modulation is dependent
on the polarity of the applied current, and the effects are

https://www.researchprotocol s.org/2022/8/€36294

obtained by the movement of electrons. The poles of the
electrodes used are the anode and cathode, with the anode being
the positive pole and the cathode the negative pole. During the
application of TDCS, the electrical current generated by the
electrodes penetrates the skull, reaching the cortex [13].
Although most of the current dissipates between tissues
superficial to the cortex, a sufficient amount of current reaches
the cortical structures, thus modifying the membrane potential
of the cells located there. It has been observed that anodic
current increases cortical excitability, favoring neuronal
membrane depolarization, while the cathodic current has an
inhibitory effect by hyperpolarizing the neuronal membrane.
TDCS has been shown to be a useful tool in the treatment of
neuropsychiatric diseases and physical rehabilitation processes,
being a safe and inexpensive form of noninvasive brain
stimulation [10,11,14].

Some studies covering healthy individuals support the
hypothesisthat TDCSimproves performanceinvolving working
memories, compared to simulated stimulation (placebo), and
these effects can last up to 30 minutes after the end of the
session. Nitsche et al [15] proposed general exclusion criteria
for TDCSin healthy individuals: individuals must be free from
unstable medical conditions or any disease that may increase
therisk of stimulation, for example, neurological diseases such
as epilepsy or acute eczema under the electrodes. Additionally,
they must not have metallic implants near the electrodes. Side
effects such asitchiness, aburning sensation, or aheadache are
common but usually mild and with no long-term impact. Thus,
TDCS compares favorably with other therapeutic approaches
such as antidepressants or transcranial magnetic stimulation
[15].

Noninvasive neuromodulation has emerged as an alternative to
replace other forms of treatment such as pharmacological
treatments, which although effective, have a high rate of side
or adverse effects. Among the different types, neurofeedback
and TDCS have shown to be promising approaches that can
modify brain wave oscillation and can be used in the
development of skills for the self-regulation of brain activity
[16]. However, no datawere found in the literature associating
these two features. The aim of this tria is to investigate the
effectiveness of TDCS on the dorsolateral prefrontal cortex
(DLPFC) associated with neurofeedback eval uating behavioral
and physiological parameters of healthy college students. We
hypothesize that there will be asignificant increasein declarative
memory responses and increased cerebral blood flow using the
proposed protocol.

Methods

Study Design

This is a prospective, parallel, double-blind, randomized
controlled, and 2-armed clinical trial. This study will be single
center and carried out on the premises of Faculdade Sdo
Leopoldo Mandic/Campinas, Sdo Paulo, Brazil.
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After aninitial evaluation carried out by aresearch collaborator
(collaborator 1), the participant will carry out the research
protocol with another collaborator (collaborator 2) according
to the draw performed by this collaborator. At the end of the
protocol, the participant will again undergo an evaluation that

Figure 1. Flowchart of study design.
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will be performed by collaborator 1. Only collaborator 2 will
know if the participant performed active stimulation or placebo.
Therefore, this procedure will allow blinding of the participant
and collaborator 1 (evaluator) to the stimulation conditions
(Figure 1).

RECRUITMENT

Eligible volunteers ——|

INITIAL EVALUATION

«—— Collaborator 1

RANDOMIZATION

«—— Collaborator 3

Group A - active

FINAL EVALUATION

Sample

The sample of 50 volunteers was calculated assuming a 40%
difference in the proportion between the active TDCS and
placebo groups in performance before and after the
interventions. This calculation was performed using an online
statistical program, considering an alpha of .05 and a power of
0.80, resulting in a sample of 25 individuals in each group
(intervention and control). To approximate unexpected factors,
we applied a 20% dropout rate, reaching atotal sample size of
60 individuals.

Inclusion Criteria

Eligible volunteers for the study must meet al the following
items prior to randomization: medicine and dentistry
undergraduates in their first to eighth semester, duly enrolled
in the institution; aged between 18 and 30 years; and without
distinction of sex or gender.

Exclusion Criteria

Participants will be ineligible for the study if their medical
history present psychiatric disorders, neurological trauma,
epilepsy, seizures, or drug abuse in the last 6 months (including
alcohal); if they are using medication that acts on the central
nervous system by self-report or have any metallic implant in
the head region; and if they are pregnant or planning to get
pregnant in the next 2 months.

https://www.researchprotocol s.org/2022/8/€36294

RenderX

+— Collaborator2 —

«— Collaborator1 —

Group B —sham

FINAL EVALUATION

Randomization and Blinding

Oncedligibility and consent have been approved and completed,
randomization will occur using therandom list generated by an
automated web-based randomization program. Participantswill
be randomly assigned into 1 of the following 2 groups:

1. Group A: TDCS active + neurofeedback
2. Group B: placebo TDCS + neurofeedback

Participants randomized to receive placebo TDCSwill havethe
opportunity to enroll in an open-label portion of the study upon
completion of their participation in the randomized portion of
the study.

This process will be carried out by a member of the research
team (collaborator 3) who is not involved in the study
recruitment or development process.

Ethical Approval

In accordance with the Declaration of Helsinki, thisstudy strictly
follows ethical principles in research involving human
participants. All participants will be informed of the nature of
the study and all procedures prior to registration. Following
resolution 196/96 of the National Health Council (Brazil), only
those who sign the free and informed consent form will be
included.

This study was approved by the Ethics and Research Committee
of Faculdade Sdo Leopoldo Mandic/Campinas-SP under the
opinion number 08051619.1.0000.5374. Furthermore, this study
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was submitted to the Brazilian Registry of Clinical Trials and
approved under the RBR-7zs8b5 protocol (Universal Trial
Number U1111-1254-0883).

Assessments

Oncedigibility and consent have been approved and compl eted,
volunteers will undergo the Stroop test (based on the study by
Campanholo et a [17]). Thistest consists of two tasks, one for
reading and the other for naming the color. In both, the stimuli
are color names printed inincongruous colors. Theword-reading
task gives an indication of reading fluency and serves to
establish a benchmark for performance effectiveness relative
to the color-naming task. The fact that there is an incongruity
between theword name and theink color causes an interference
effect in the color naming. Thisinterference isthe Stroop color
effect. Tests inspired by the Stroop effect are widely used in
neuropsychology to measureindividuals' executive control and
concentration [17].

After performing the Stroop test, the participant will undergo
an assessment of cerebral blood flow by means of atranscranial
Doppler ultrasound examination of the middle cerebral artery.
The protocol developed by Rogge et al [18] will be carried out.

Figure 2. Transcrania direct current stimulation device.

Grecco et al

Color-coded transcranial Doppler ultrasound will be performed
in combined color and power mode with an ultrasound system
equipped with a 2.5 mHz multifrequency probe transducer.
Transtemporal insonation will be performed through the
temporal bone window using axial and axial insonation plans
and coronal with the participant in the right dorsal decubitus
position. No eco-enhancer contrast will be used. Peak systolic
and end diastolic pressure velocitieswill be measured in pulsed
wave mode. Flow velocity measurements will be performed
without angle correction. The examiner was free to optimize
theimages by changing the pulse gain and repetition frequencies
[18].

Interventions

Transcranial Direct Current Stimulation

A direct current will be applied by apair of spongelike surface

electrodes soaked in saline (35 cm?) and supplied by aspecially
devel oped constant current stimulator with a maximum output
of 10 mA. To stimulate the DLPFC, the anode electrode will
be placed over F3 according to the international 10-20 system
for EEG electrode placement. The cathode will be placed over
the contralateral supraorbital area (Figure 2).
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For simulated stimulation, the electrodes will be placed in the
same position; however, the stimulator will turn off after 20
seconds as described above. Therefore, the individuals felt the
initial itching sensation at first, but they received no current for
the remainder of the stimulation period. This procedure will
allow the individuals to be blinded to the conditions of
stimulation. A total of 10 stimulation sessions will be held for
2 consecutive weeks, with an interval of 2 days between the
weeks. The duration of each session is 20 minutes. The applied
intensity will be 2.0 mA [11,12,14].

Possible adverse effects are atingling sensation and redness at
the electrode site after stimulation. Headaches and burns may
rarely occur. Possible side effects will be evaluated on a daily
basis using a previously prepared questionnaire.

Neurofeedback

In this study, wewill use TuSion software to design the gaming
environment and an EEG device and its Neurosky driver
software. TuSion is free software designed to help improve
cognitive skills while playing (Figure 3). The game design
scheme was developed considering the following points. used
hardware must be cheap and easy to handle, it should be simple
to get a novice to get used to it in a short amount of time, and
it should use neurofeedback to give a visual representation of
attention levels and thus help improve it in a more attractive
way. The ThinkGear software provided with the EEG device
is used to connect the EEG device to the computer. It alows

Figure 3. Electroencephal ography device and its Neurosky driver software.

Statistical Analysis

For the sociodemographic and epidemiological description of
the groups, we will use the usual procedures of descriptive
statistics such as calculation of frequencies and measures of
central tendency and dispersion. The Shapiro-Wilk test will be
performed to assess the assumption of normality of the outcome
variables.
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specia apps and games to run according to the mental states
detected by the EEG earplug with NeuroSky's ThinkGear
sensor. It is provided as an executable for Mac OS X and
Windows platforms. Hardware includes alaptop or smartphone
and aNeurosky “Mindwave Mobile’” EEG device. The hardware
for acquiring brain waves consists of a sensor that touches the
forehead to collect data centered on the frontal cortex, the
contact, and the reference points located in the earlobe. Datais
processed using the integrated chip included in it. Both the
eSense Meter (meditation and attention) and raw brain waves
are calculated on the ThinkGear chip. The EEG electrode is
placed on the user’s forehead (on the frontal cortex) during
gameplay. The earplug safely measures and produces EEG
power spectra (apha waves, beta waves, etc), attention,
meditation, and blink values. Attention and meditation are
indicated and reported on a meter with arelative eSense scale
from 1 to 100. This scale has a set of grouping schemesfor the
ranges of values, and a certain mental state is assigned to it.
Values between 20-40 are reduced levels and 1-20 are
considered a heavily reduced eSense. A value in the range of
40 to 60 is considered neutral. Values above 60 are considered
values above normal or “high.” Values in the range of 80-100
are considered high eSense levels. Attention as an unsigned
1-byte valueindicatesthe intensity of the user’slevel of mental
“focus’ or “attention,” as occurs during intense concentration
and directed (but steady) mental activity. Its value ranges from
0 to 100 (Figure 1). Distractions, wandering thoughts, lack of
focus, or anxiety decrease attention meter levels[19,20].

For analysis of paired and independent samples using at test
for comparisons within and between intervention groups or
applying equival ent nonparametric tests (according to theresults
of the Shapiro-Wilk test) before and after the intervention, P
values <.05 will be considered significant. Data will be
organized and tabulated using SPSS (IBM Corp).

Study Schedule
The schedule for the study is shown in Table 1.
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Table 1. The schedule of enrollment, interventions, and assessments.
Study period
Enrollment Allocation Postall ocation Close-out
-t 0 tq to ts tyg tx
Enrollment
Eligibility screen 0a
Informed consent O
Allocation O
Interventions
Intervention A O
Intervention B O
Assessments
Stroop test/US Doppler d O ad
TDCSP + neurofeedback o O o

4 ncluded at thistime point.
bTDCS: transcranial direct current stimulation.

Outcome Variables

The guiding theme of this study is to use tools or strategies to
improve learning and promote better retention. The primary
expected result isagreater correctness of answersin two phases
of the Stroop test (word reading and color recognition) and a
decrease in test execution time.

Secondary variables are based on physiological responses of
cerebral blood flow where we expect to find an increase in
velocity and systolic and diastolic peaks. This hypothesis is
based on functiona magnetic resonance studieswhere theresults
show an increasein local blood flow after the use of TDCS.

Results

The trial and enrollment began in July 2022. The statistical
analysis for the secondary outcomes are currently being
performed.

Discussion

We believe that the resources used in this study can help
improve some aspects of declarative memory, since learning
and memory processes modify the brain. Strategiesto enhance
the acquisition, storage, and use of information must be able to
sensitize (motivate) and involve volunteers in the learning
process, thus clarifying their role.

The performance of a task depends on ongoing brain activity
that can be influenced by attention, excitement, or motivation.
Scientific studies confirm that mindfulness leads to better
performance, health, and well-being. However, these factors
that modulate cognitive efficiency are nonspecific, can be
difficult to control, and are not suitable to specifically facilitate
neural processing.

The first stages of memory consolidation involve the
stabilization of structural and functional neural changes and

https://www.researchprotocol s.org/2022/8/€36294

other neural changes generated by learning. New methods of
memory consolidation optimization are being suggested
(authors) in the role of neuromodul ation.

The human brain is a highly interconnected network with high
information processing efficiency. This efficient processing
network operates through specialized structures and functions
[21]. Among the essential functions of humans, memory requires
significant attention from researchers because it is the ability
to store and evoke learned knowledge [2]. The storage and use
of learned information in the brain are fundamental for the
interaction and modulation of human behavior and the
adaptation and interaction of individua swith their environment
[22].

In recent years, there has been an increase in technological
improvement and neuroscientific discoveries aimed at new
forms of training focusing on increasing memory performance
[23].

As already described, neurofeedback is a brainwave training
technique used to improve performance in terms of crestivity,
attention, and memory [24)]. It has also been used as a potential
cognitive and behavioral adjuvant for healthy individuals[6,25].
However, the effectiveness of neurofeedback with healthy
participants received criticism from the scientific community
since most studies failed to provide evidence for changes in
behavioral and electrophysiological measures, mainly due to
methodological deficiencies such as the lack of a sham/control
group [26]. In response to this lack of reliability, Wang and
Hsieh [3] researched young and older adult individuals to
investigate the effectiveness of the cortical activity training
protocol on attenti