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Abstract

Background: Accessible, cost-effective, and scalable mental health interventions are limited, particularly in low- and
middle-income countries, where disparities between mental health needs and services are greatest. Microinterventions (ie, brief,
stand-alone, or digital approaches) aim to provide immediate reprieve and enhancementsin mental health states and offer anovel
and scalable framework for embedding evidence-based mental health promotion techniques into digital environments. Body
image is a globa public health issue that increases young peoples’ risk of developing more severe mental and physical health
issues. Embedding body image microinterventions into digital environments is one avenue for providing young people with
immediate and short-term reprieve and protection from the negative exposure effects associated with social media

Objective: This 2-armed, fully remote, and preregistered randomized controlled trial assessed the impact of a body image
chatbot containing microinterventions on Brazilian adolescents’ state and trait body image and associated well-being outcomes.

Methods: Geographically diverse Brazilian adolescents aged 13-18 years (901/1715, 52.54% girls) were randomized into the
chatbot or an assessment-only control condition and completed web-based self-assessments at baseline, immediately after the
intervention time frame, and at 1-week and 1-month follow-ups. The primary outcomes were mean change in state (at chatbot
entry and at the completion of a microintervention technique) and trait body image (before and after the intervention), with the
secondary outcomes being mean change in affect (state and trait) and body image self-efficacy between the assessment time
points.

Results: Most participantswho entered the chatbot (258/327, 78.9%) completed =1 microintervention technique, with participants
completing an average of 5 techniques over the 72-hour intervention period. Chatbot users experienced small significant
improvements in primary (state: P<.001, Cohen d=0.30, 95% CI 0.25-0.34; and trait body image: P=.02, Cohen d range=0.10,
95% Cl 0.01-0.18, to 0.26, 95% CI 0.13-0.32) and secondary outcomes across various time points (state: P<.001, Cohen d=0.28,
95% CI 0.22-0.33; trait positive affect: P=.02, Cohen d range=0.15, 95% CI 0.03-0.27, t0 0.23, 95% CI 0.08-0.37; negative affect:
P=.03, Cohen d range=-0.16, 95% CI -0.30 to —0.02, to —0.18, 95% CI -0.33 to —-0.03; and self-efficacy: P=.02, Cohen d
range=0.14, 95% CI 0.03-0.25, t0 0.19, 95% CI 0.08-0.32) relative to the control condition. Intervention benefits were moderated
by baseline levels of concerns but not by gender.

Conclusions: Thisisthefirst large-scale randomized controlled trial ng abody image chatbot among Brazilian adolescents.
Intervention attrition was high (531/858, 61.9%) and reflected the broader digital intervention literature; barriers to engagement
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were discussed. Meanwhile, the findings support the emerging literature that indicates microinterventions and chatbot technology
are acceptable and effective web-based service provisions. This study also offers a blueprint for accessible, cost-effective, and
scalabledigital approachesthat address disparities between health care needs and provisionsin low- and middle-income countries.

Trial Registration: Clinicaltrials.gov NCT04825184; http://clinicaltrial s.gov/ct2/show/NCT 04825184
International Registered Report Identifier (IRRID): RR2-10.1186/s12889-021-12129-1

(JMIR Mhealth Uhealth 2023;11:€39934) doi: 10.2196/39934
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Introduction

Background

Accessible, cost-effective, and scalable mental health
interventionsarelimited, particularly in low- and middle-income
countries (LMICs), where disparities between mental health
needs and servicesare greatest [1,2]. Digital interventions offer
a unigue opportunity to address this gap, particularly among
adolescents. For instance, in Brazil, 91% of those aged 9 to 17
years have internet access, with 88% of internet users having a
social mediaprofile[3]. Brazilian adolescents use socia media
for an average of 4 hours per day [4], with most (53.2%)
reporting problematic smartphone behaviorsincluding overuse,
preoccupation, and withdrawal [5]. Despite this high level of
exposure to potentially harmful social media content, digital
environments have been underused to connect with and provide
Brazilian adolescents with evidence-based mental health and
well-being resources, particularly regarding body image.

Body image concerns are a potent risk factor for eating
disorders, with this group of mental health concerns incurring
ayearly economic cost of US $149 billion in the United States
alone[6,7]. Costs are also likely to rise owing to the impact of
the global COVID-19 pandemic on body and eating concerns
[8]; thus, accessible, cost-effective, and scal able prevention and
intervention approaches are critical, particularly for aready
underserved countries. For instance, body image concerns are
aglobal phenomenon and are reported across various countries
and cultures [9]. However, advancements in body image
research and the availability of evidence-based prevention and
intervention vary greatly between countries. In some countries,
body image is an unexplored construct; in others, there are a
handful of prevalence studies; or in the case of high-income,
English-speaking countries with majority White population,
there is an abundance of research on prevalence, causation,
prevention, and intervention [10]. This disparity in research
does not reflect the prevalence or severity, with body image
concerns in LMICs comparable with those in high-income
countries[8,10]. Furthermore, owing to political and economic
disparities and competing priorities, research and early
intervention efforts for body image in LMICs are largely
unfunded, unexplored, and unaddressed.

Previous Work

In Brazil, 8 in 10 young people report body image concerns,
with 1 in 5 reporting engagement in disordered eating and
unhealthy weight control behaviors[11,12]. However, to date,
only 2 body image interventions have been evaluated among

https://mhealthjmir.org/2023/1/e39934

Brazilian populations and neither are widely available [13,14].
This is, in part, owing to the intervention modality and the
historical and current funding restrictions experienced by
Brazilian researchers. Firgt, both interventionsinvolvein-person
implementation in group settings; therefore, their sustainability
is reliant on human and infrastructural resources. Second, in
2017, the Brazilian government reduced its health budget by
US $210 million, with spending cuts of 15% for public
universities and 45% for scientific research [15]. Therefore,
developing innovative and sustainable evidence-based body
image interventions is a challenge for Brazilian researchers.
One way to overcome these barriers is to use international
partnerships among academia, industry, and community. Such
partnerships afford the creation of accessible, cost-effective,
and scalable interventions that reach those in need and, in turn,
reduce health care disparities.

Chatbot technology offers an innovative pathway for engaging
young peopl e with evidence-based resources. In arecent review,
11 mental health chatbots were identified across 12 studies,
with the mgjority targeting affective disorders, including anxiety
and depression (eg, Woebot) [1]. The chatbots used predefined
rules or decision trees (8 out of 12 studies), machine learning,
or artificial intelligence (4 out of 12 studies), and half were
personified with an avatar. Although the chatbots showed
promise as an effective and safe intervention modality, the
review heeded caution about their clinical significance relative
to treatment as usual and, therefore, concluded that greater
research isneeded to draw solid conclusions about thisemerging
service provision. Furthermore, all studies were conducted in
high-income countries (eg, Australia, China, Sweden, and the
United States), and therefore, the authors called for concerted
research efforts in LMICs, stating that there is a greater need
for this technology in countries where the shortage of mental
health professionalsisthe highest. To date, no chatbot has been
developed for or tested among Brazilians.

Topity, anew Brazilian body image chatbot hosted on Facebook
Messenger, comprises 8 microintervention techniques that
address risk and protective factors for body image [16-18].
Microinterventions are generally designed as brief, digital, and
self-guided approaches that use in-the-moment techniques to
provide immediate symptom relief or enhancement [19]. To
date, thisintervention model has been predominantly developed
for and tested among adult sampleswith body image and mood
concerns, with techniques including brief web-based written
tasks and instructional audio and video clips [20,21]. More
recently, microinterventions have been developed and applied
to young people (eg, short films and web-based games), with
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these approaches proving acceptable and effective at eliciting
immediate and short-term improvements in body image and
mood [22,23].

During the Topity experience, users are given the choice to
interact with either an avatar of a young woman (Dandara) or
a man (Gabriel). The chatbot uses predefined rules and
gamification to guide users through the completion of 8
microinterventions, which are clustered into 3 themes (Family,
Friendsand Body Image[2 techniques]; Social Media and Body
Image [4 techniques]; and Body Appreciation and Functionality
[2 techniques]). The microinterventions were informed by and
adapted from existing body image interventions that have been
traditionally delivered in hard copy (eg, self-help books) or
in-person settings (eg, individual therapy or group-based
programs). These techniques teach users how to critically
analyze and evaluate socia mediacontent to reduce vulnerability
to negative influences (ie, media literacy) [16], identify and
challenge unhelpful thinking styles and behaviorsthat perpetuate
body image distress (ie, cognitive behavior theory for body
image) [17], and appreciate the features and functions of the
body beyond appearance (ie, positive body image and
embodiment theory) [18]. Each technique takes between 5 and
10 minutes to complete and has a distinct beginning and end.
Access to microintervention techniques is gamified, with users
needing to completeaninitial techniquewithin athematic cluster
before“unlocking” more activities. For example, inthe Family,
Friends and Body Image cluster, users need to complete the
Banish Body Talk microintervention before being ableto access
and complete the Dealing with Provocative People
microintervention. Gamification is a key feature of digital
interventions because of its effect on users motivation,
engagement, and skill mastery [24]. An overview of the
cocreation process for Topity and a summary of the
microintervention techniques are reported in Tables 1 and 2 of
the protocol, respectively [25].

Topity is 1 of the 4 body- and eating-related chatbots that have
been developed in recent years. The other 3 bots, including KIT
[26], Tessa [27], and Alex [28], target English-speaking
populations and offer different service provisions. Furthermore,
each chatbot isat adifferent phase of the development or testing
process (eg, user experience vs effectiveness). First, KIT
addresses body and eating concerns by providing users with
psychoeducation, help seeking, and coping strategies. It was
highly acceptable among usersin Australia, and its effectiveness
has been reported in gray literature [ 26]. Second, Tessa features
the Body Positive program, which is a distilled version of the
cognitive-behavioral therapy web-based program,
SudentBodies, and comprises 8- x 10-minute conversations
with the chatbot [27]. Body Positive has proven effective at
reducing weight and shape concerns among at-risk American
women (mean age 21, SD 3.09 years) and shows potential for
reducing the onset of eating disorders. Finally, and most
recently, Alex was developed to increase treatment motivation
and the use of mental health services among individuals who
screen positive for an eating disorder and are not yet in treatment
[28]. Alex is currently undergoing efficacy testing [29].

https://mhealthjmir.org/2023/1/e39934
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Our Study

This 2-armed, fully remote randomized controlled trial (RCT)
addresses several gaps within the limited but emerging field of
mental health chatbots. It is the first body image chatbot for
non—English-speaking users and one of thefirst studiesto assess
achatbot in an LMIC [1]. Specifically, this trial evaluated the
effectiveness of Topity in eliciting immediate and short-term
improvementsin adolescents’ state- and trait-based body image,
affect, and self-efficacy in managing body image concerns.
Research hypotheses were prespecified on page 3 of the protocol
[25] and were formulated for overall chatbot efficacy
(hypotheses 1-2), moderation effects within subsamples
(hypothesis 3), and intervention engagement and adherence
(hypothesis 4):

1. Hypothesis 1. the chatbot was designed to provide
immediate benefitsto users. Therefore, it isanticipated that
adolescents will experience improvements in state-based
body satisfaction and affect at the time of engaging with
the chathot.

2. Hypothesis 2: adolescents randomized into theintervention
condition will experience greater improvements in
trait-based body esteem, affect, and body image
self-efficacy immediately after theintervention timeframe
(eg, postintervention assessment) and at the 1-week and
1-month follow-upsrel ative to the assessment-only control
condition.

3. Hypothesis 3: on the basis of previous research on the
moderating effects of gender [30] and trait psychopathol ogy
[23,31] on body image intervention effectiveness, it was
hypothesized that intervention effects will be moderated
by gender and baseline levels of body esteem, affect, and
body image self-efficacy. Specificaly, intervention effects
will be greatest among girls, girlsand boyswith lower levels
of trait body esteem and body image self-efficacy, and girls
and boys with higher levels of trait negative affect.

4. Hypothesis 4: with regard to user engagement and
adherence, given the novelty of thisintervention, analyses
will be exploratory. However, it is anticipated that greater
engagement and adherence with chatbot interventions will
lead to greater improvementsin trait-based outcomes.

Methods

Study Design

The study was a 2-armed, fully remote, and preregistered RCT
conducted between April 7 and August 8, 2021, in Brazil.
Details of the study rationale and protocol have been published
elsawhere[25]. The research was conducted in accordance with
ethical standards and guidelines for conducting research on
young people in Brazil. Before obtaining consent and assent,
parents and participants were provided with an information
sheet outlining the research procedures and associated risks,
respectively. Consent withdrawal was possible at any time
without cause for justification. At study completion, participants
were provided with a debrief form disclosing research aims,
ancillary mental health resources and an electronic voucher of
R$100 (approximately US $20) and R$80 (approximately US
$15) for the intervention and control conditions, respectively.
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Data were anonymized and accessed only by the authoring
research team using masked and password-protected datafiles.

Ethics Approval and Trial Registration

This study received ethics approval from the Instituto Federal
de Educacéo, Ciéncia e Tecnol ogia do Sudeste de Minas Gerais
(4.232.804); Comissdo Nacional de Etica em Pesquisa
(4.582.466); and the University of the West of England (HAS
19.12.090). The study was registered with ClinicalTrials.gov
(NCT04825184) [32].

Participants

The participantswere recruited from diverse ethnic, geographic,
and socioeconomic backgrounds across Brazil. Recruitment
was conducted viaa Brazilian research agency (ie, viaemail to
their participant databases) and United Nations International
Children’s Emergency Fund’'s web-based communication
platforms (eg, U-Report; a free tool for community
participation). Eligible participants were adolescents aged 13
to 18 years who spoke Brazilian Portuguese, were a Brazilian
resident, and had access to Facebook Messenger.

Randomization and M asking

Participants were randomly assigned 1:1 to receive either the
chatbot intervention or an assessment-only control. The
randomization schemewas generated by aresearch agency using
avalidated computer software. Blinding of the participantswas
not possible because of the nature of the intervention. The risk
of bias from researchers was minimized because of having no
contact with participants during the trial (ie, recruitment;
randomization, survey dissemination, and compensation was
completed by the research agency). Dataanalysts were blinded
when conducting analyses of primary and secondary trait
outcomes,; however, this was not possible for primary and
secondary state measures because of the within-group design.

Procedure

Following parental consent and participant assent, eligible
participants completed preintervention self-assessments via a
closed web-based survey (received viaemail), after which they
were randomized into the intervention or control conditions.

https://mhealthjmir.org/2023/1/e39934
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The web-based survey underwent user testing before the trial
began and the research agency monitored the response rate and
completion. Those in the intervention condition received a
unique access link to the chatbot, 24 hours after randomization,
and were encouraged to interact with the intervention as much
as possible over the next 72-hour period (Figure 1). The unique
access code was only compatible with the assigned user’'s
Facebook Messenger, thus ensuring confidential interactions
between the user and chatbot and prohibiting nonparticipants
from entering the chatbot during the trial period. The control
condition received “standard online care” for body image
concerns among Brazilian adolescents, which at present is no
intervention. Initially, Topity users had access to 3 of the 8
microintervention techniques (eg, the first technique from each
thematic cluster), and once completed, they gained access to
the next technique in the cluster. Therefore, once a technique
was unlocked, there were no limits to the number of
completions. The ordering of techniques was informed by the
difficulty of the microintervention concept and skill, whereby
users mastered easier concepts and skills (eg, psychoeducation)
before progressing to those that were more challenging (eg,
behavior and cognition change). Upon entering the chatbot and
after completing a microintervention technique, users were
assessed for state body satisfaction and affect. In the event that
participants did not engage with the bot after 12, 16, and 23.5
hours, they received a Facebook Messenger notification
encouraging participation. At the completion of the 72-hour
intervention period, all participants were sent postintervention
surveys and again at the 1-week and 1-month time points.
During the 1-month follow-up period, all participants were
provided with contact details for accessible mental health
support servicesin Brazil, and the control condition wasinvited
to interact with Topity; however, their engagement was not
monitored or assessed for effectiveness. The participants
received an electronic voucher of R$100 (approximately US
$20) and R$80 (approximately US $15) for the intervention and
control condition, respectively. Although participants were
aware that they would recelve compensation at study
commencement, the compensation amount was not disclosed
until study completion.
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Figure 1. Screenshots and translations of a Topity conversation on mobile view.
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A comprehensive overview of the outcome measuresis provided
in Table 3 of the protocol [25]. The primary outcome measures
were the mean change in state (ie, asingle 11-point scale) and
trait (ie, Body Esteem Scale for Adolescents and Adults Brazil
[33]) body image—specifically, the mean change in state body
satisfaction between chatbot entry and at the completion of a
microintervention technique and the mean changein trait body
esteem between preintervention and postintervention
assessments. Secondary outcomes included the mean change
in state affect (ie, a single 11-point scale), trait positive and
negative affect (ie, the Positive and Negative Affect Scale for
Children 8-item [34]), and self-efficacy in addressing body
image concerns (ie, The Body Image Self-Efficacy Scale
[35-37]). Treatment adherence (eg, =1 microintervention
technique) and user acceptability were also assessed after the
intervention time frame.

Statistical Analysis

Statistical analyseswere prespecified on pages 10 and 11 of the
protocol [25]. Specifically, missing data were handled using
multiple imputations (m=50) with chained equations, and
participants were retained in the group they were assigned to at
baseline, consistent with the principles of intention-to-treat.
Linear mixed models were used to test our hypotheses. For
hypothesis 1, scores on state-based outcomes were regressed
onto a time variable (coded O=precontent; 1=postcontent) for
the intervention arm only. For hypotheses 2 to 4, trait-level
outcome variableswere regressed onto atime variable (dummy
coded as baseline vs after the intervention, 1-week follow-up,
and 1-month follow-up), group (O=control; 1=intervention), and
an interaction between time and group to evaluate efficacy.

https://mhealthjmir.org/2023/1/e39934
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Random effects were included for time and an unstructured
covariance matrix was used to estimate the covariance among
these random effects. Hypotheses 3 and 4 included the
moderators of these random effects over time.

Protocol Amendments

Owing to the recruitment processes being heavily reliant on
parents’ literacy levels to provide informed consent, a video
communicating the study information was embedded into the
recruitment materials. This amendment was implemented 2
weeks into recruitment, following feedback from stakeholders
that the origina recruitment methods were restrictive.
Furthermore, the recruitment phase was extended from 2 to 12
weeks because of slow uptake. Extensions were incrementally
increased as part of the review process (eg, every 2 weeks). This
rate was somewhat accelerated by adapting the recruitment
materials, however, given that the trial was conducted during
the peak of the COVID-19 pandemic in Brazil, there are likely
several contextual factors outside the researchers' control that
led to lower than anticipated uptake (eg, screen and socia media
fatigue) [38].

Results

Baseline Characteristics

The baseline characteristics of the participants are presented in
Table 1. There was an approximately equal number of girlsand
boys and anationally representative distribution across ethnicity
and region. There were no notable differences and negligible
effect sizes on any baseline variables between the intervention
and control groups, indicating that the randomization process
was successful.
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Table 1. Baseline characteristics of the sample.

Variable? Total sample (N=1715) Intervention (n=858) Control (n=857) Pvdue ES°

Age (years), n (%) .29 0.06
13 276 (16.1) 135 (15.7) 141 (16.5)
14 237(13.8) 108 (12.6) 129 (15.1)
15 230 (13.4) 124 (14.5) 106 (12.4)
16 255 (14.9) 140 (16.3) 115 (13.4)
17 220 (12.8) 109 (12.7) 11(1.3)
18 497 (29) 242 (28.2) 255 (29.8)

Gender, n (%) .64 0.02
Boy 801 (46.7) 406 (47.3) 395 (46.1)
Girl 901 (52.5) 447 (52.1) 454 (53)
Gender diverse 13(0.8) 5(0.6) 8(0.9)

Ethnicity, n (%) 91 0.03
Asian 40 (2.3) 23(2.7) 17 (2)
Black 181 (10.6) 92 (10.7) 89 (10.4)
Indigenous 14 (0.8) 8(0.9) 6(0.7)
Mixed race 630 (36.7) 314 (36.6) 316 (36.9)
White 845 (49.3) 419 (48.8) 426 (49.7)
Other 5(0.3) 2(0.2) 3(0.4)

Region, n (%) .68 0.03
North 92 (5.4) 50 (5.8) 42 (4.9)
Northeast 348 (20.3) 176 (20.5) 172 (20.1)
Central west 134 (7.8) 60 (7) 74 (8.6)
Southeast 906 (52.8) 452 (52.7) 454 (53)
South 235 (13.7) 120 (14) 115 (13.4)

Baseline variables, mean (SD)
Appearance positive 3.33(0.83) 3.36 (0.84) 3.31(0.83) .24 0.05
Appearance negative 3.34 (1.08) 3.36 (1.08) 3.33(1.08) .64 0.02
Weight 3.11(1.18) 3.10 (1.19) 3.12(1.17) 70 0.01
Positive affect 3.55 (0.96) 3.56 (0.97) 3.54 (0.96) 58 0.02
Negative affect 2.52(0.98) 2.50 (0.96) 2.54 (0.99) 37 0.04
Body image self-efficacy 64.73 (22.18) 65.71 (22.04) 63.75 (22.28) .07 0.08

#Test statistic: chi-square for nominal variables and 2-tailed t tests for continuous variables.
bES: effect size (phi coefficient for nominal variables and Cohen d for continuous variables).

Attrition, Adherence, and Acceptability

The participant flow diagramis shown in Figure 2. Of the 1715
participants, 798 (46.53%) provided postintervention data, 580
(33.82%) provided 1-week follow-up data, and 459 (26.76%)
provided 1-month follow-up data. The intervention group had
significantly higher drop-out rates at the postintervention
assessment point, relative to the control condition (503/858,
58.6% vs414/857, 48.3%; P<.001; However, the study condition
was not significantly associated with dropout at 1 week
(586/858, 68.3% vs 579/857, 64.1%) or 1 month (611/858,

https://mhealthjmir.org/2023/1/e39934

RenderX

71.2% vs 645/857, 75.3%) follow-up (P vaues >.05).
Participants who dropped out at the primary time point (after
the intervention time frame) were compared with those who
completed the baseline variables (Table 2). Dropouts reported
significantly lower weight esteem scores at baseline than
completers. Notable differences al so existed in age (those aged
18 yearswerethe most likely to drop out), ethnicity (Indigenous
participantswere the most likely to drop out), and region (those
from the central west region were the least likely to drop out).

Of the 858 participants randomized into the intervention group,
327 (38.1%) entered the chatbot, and of those 327 participants,
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258 (78.9%) completed 1 or more microinterventiontechniques,  participants. Finally, most participants (251/327, 77%) sel ected
thus meeting treatment adherence. On average, participants Dandara as their avatar, and 155 of the postintervention
completed 5 techniques over the 72-hour intervention period, responses included acceptability data, with Topity receiving an
with a minimum of 1 and a maximum of 17 completed across overall score of 6.07 out of 7.

Figure 2. Research design and participant flow using CONSORT (Consolidated Standards of Reporting Trials) eHealth guidelines.

[ Enrollment J Invited to participate (N=3331)

Excluded
# Diaclined to participate or
nonresponsiva (n=3414)

Fandomized (n=1715)

[ Allocation ]
. Allocated to chathot {n=58538) Allocated to control (n=857)
Week 1 ;
« Did not enter the chatbot
24 hours post (m=501)
baseling 2szessment = Peceived the allocated
intervention (n=31T)
= Lost to follow-up (2=30}

[ Postintervention ]
End of 7} hours Completed postintervention Completed postintervention
aszeszment (n=353) azressment (n=443)
= [id not complete postinteryention = [id not complate
azzesgsment (p=303) postimtervention asse:sment
(p=414)
[ Follow-Up ]
Weelk 2 Completed 1-weel follow-up Completed 1-week follow-up
1-week post aszessment (=171 azzessment (n=308)
intervestion = [id not complete follow-up = [id not complete follow-up
azzzszment (p=83) azzeszment (B=135)
[ Follow-Up }
Week 6 Completed 4-weel: follow-up Completed 4-week follow-up
4 wezks post aszessment (n=147T) aszessment (n=111)
intervention » Drid not compleie 4-week » [id not complete 4-week
azzzssment (p=13) azseszment (p=04)
[ Analyses ]
= Completers (n=247) = Completers (n=212)
= Intention to treat (n=055) = [ntention to treat {n=0357)
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Table 2. Comparisons of dropouts and completers after the intervention time frame on baseline variables.

Variables® Dropout T2° Completer T2 P value ES®

Gender, n (%) 32 0.03
Boy (n=801) 442 (55.2) 359 (44.8)
Girl (n=901) 467 (51.8) 434 (48.2)
Gender diverse (n=13) 8(61.5) 5(38.5)

Age (years), n (%) <.001 0.30
13 (n=276) 1189 (42.8) 1589 (57.2)
14 (n=237) 1079 (45.2) 1307 (54.9)
15 (n=230) 939 (40.4) 1379 (59.6)
16 (n=255) 1157 (45.1) 140° (54.9)
17 (n=220) 1024 (46.4) 1189 (53.6)
18 (n=497) 3824 (76.9) 1159 (23.1)

Ethnicity, n (%) .04 0.08
Asian (n=40) 23 (57.5) 17 (42.5)
Black (n=181) 99 (54.7) 82 (45.3)
Indigenous (n=14) 124 (85.7) od (14.3)
Mixed race (n=630) 355 (56.3) 275 (43.7)
White (n=845) 4264 (50.4) 4199 (49.6)
Other (n=5) 2 (40) 3(60)

Region, n (%) .005 0.09
North (n=92) 57 (62) 35(38)
Northeast (n=348) 202 (58) 146 (42)
Central west (n=134) 589 (43.3) 769 (56.7)
Southeast (n=906) 464% (51.2) 4424 (48.8)
South (n=235) 136 (57.9) 99 (42.1)

Basdline, mean (SD)
Appearance positive 3.31(0.82) 3.36 (0.86) 22 0.05
Appearance negative 3.37(1.07) 3.31(1.08) .20 0.05
Weight 3.03(1.17) 3.20(1.18) .003 0.14
Positive affect 3.57 (0.98) 3.54 (0.95) 52 0.03
Negative affect 2.54(0.98) 2.50 (0.98) 41 0.04
Body image self-efficacy 64.32 (22.15) 65.21 (22.21) 41 0.04

#Test statistic: chi-square for nominal variables and 2-tailed t tests for continuous variables.

bT2 refersto the postintervention time point.

CES: effect size (phi coefficient for nominal variables and Cohen d for continuous variables).
YWhen groups significantly differed in a pairwise Bonferroni corrected significance test.

Main Statistical Analyses
Hypothesis 1

Hypothesis one tested whether engagement with the chatbot
produced immediate increases in the state of body satisfaction
and positive affect. Theresults revealed significant main effects

https://mhealthjmir.org/2023/1/e39934

RenderX

of time on satisfaction (unstandardized coefficient, b=0.60, 95%
Cl 0.50-0.70; P<.001; Cohen d=0.30) and affect (b=0.51, 95%
Cl 0.41-0.61; P<.001; Cohen d=0.28), indicating that
participants reported momentary improvements in these
outcomes immediately following exposure to chatbot
microintervention techniques.

JMIR Mhealth Uhealth 2023 | vol. 11 | €39934 | p. 8
(page number not for citation purposes)


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

JMIR MHEALTH AND UHEALTH Matheson et al

Hypothesis 2 trait outcomes immediately after the intervention and at the 2
. follow-up points. The results of these analyses are presented in
Overview Table 3.

Hypothesis 2 tested the differences in primary and secondary

Table 3. Means, SDs, and change scores on outcomes between study groups.

Outcomes Study group Differenceinchange  Cohend P value
score (2-tailed)
Control Experimental Experimental-control®

Vaues, n Values, mean (SD)b Values,n Values, mean (SD)  Values, mean (95% ClI)

Primary outcome

Appear ance positive

Baseline 857 3.31(0.83) 858 3.36 (0.85) N/AC N/A N/A
Postintervention 443 3.32(0.86) 355 3.52(0.84) 0.11 (0.02t0 0.19) 0.13 02
1-week follow-up 308 3.39(0.88) 272 3.67 (0.85) 0.09 (0.01 t0 0.18) 0.1 03
1-month follow-up 246 3.35(0.88) 213 3.74(0.81) 0.22 (0.13t00.32) 0.26 <.001

Appear ance negative

Baseline 857 3.34(1.09) 858 3.36 (1.08) N/A N/A N/A
Postintervention 443 3.29 (1.09) 355 3.46 (1.07) 0.12 (0.00 to 0.24) 0.11 047
1-week follow-up 308 3.31(1.11) 272 3.58 (1.12) 0.15 (0.04t0 0.27) 0.13 01
1-month follow-up 246 3.32(1.11) 213 3.6 (1.03) 0.15 (0.02t0 0.28) 0.13 .02
Weight
Baseline 857 3.12(1.17) 858 3.1(1.19) N/A N/A N/A
Postintervention 443 3.23(1.12) 355 3.35(1.1) 0.02(-0.10t00.13)  0.01 70
1-week follow-up 308 3.28(1.1) 272 3.54(1.12) 0.1(-0.02 t0 0.22) 0.08 10
1-month follow-up 246 3.33(L.1) 213 3.65 (1.02) 0.19 (0.07 t0 0.31) 0.16 .003

Secondary outcome

Positive affect

Basgline 857 3.54 (0.96) 858 3.57 (0.98) N/A N/A N/A
Postintervention 443 3.55 (0.94) 355 3.72(0.93) 0.09(-0.03100.19)  0.09 17
1-week follow-up 308 3.56 (0.98) 272 3.82 (1.01) 0.15 (0.03t0 0.27) 0.15 02
1-month follow-up 246 3.6 (0.96) 213 3.93(0.91) 0.23(0.08t0 0.37) 0.23 002

Negative affect

Basdline 857 2.54(0.99) 858 2.5(0.97) N/A N/A N/A
Postintervention 443 2.45 (1.01) 355 2.34(1.03) -0.07(-0.20t00.07) -007 .30
1-week follow-up 308 2.42 (1.06) 272 2.23(1.05) -0.16 (-0.30t0-0.02) -0.16 .03
1-month follow-up 246 2.37 (1.02) 213 2.15 (1.01) -0.18(-0.33t0-0.03) -0.18 .02

Body image self-efficacy

Basgline 857 63.76 (22.26) 858 65.72 (22.05) N/A N/A N/A
Postintervention 443 65.92 (22.87) 355 70.44 (21.7) 2.18(-054104.90)  0.09 12
1-week follow-up 308 67.27 (23.36) 272 73.37 (21.41) 3.13(0.63105.63) 0.14 02
1-month follow-up 246 67.83 (24.29) 213 76.43 (20.21) 4.37 (1.70 to 7.04) 0.19 002

3Experimental -control: calculation of the mean difference between groups by subtracting the control group's mean from the experimental group's mean.
bMean (SD) values are based on nonimputed data; mean differences and effect sizes were derived from the intention-to-treat analysis.
°N/A: not applicable.
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After the Intervention Time Frame

For the primary outcome of body esteem, significant mean
differences were observed for the appearance positive (Cohen
d=0.13; P=.02) and negative (Cohen d=0.11; P=.047) subscales,
in favor of the intervention group experiencing improvements.
A significant mean difference was not observed for the weight
subscale (Cohen d=0.01; P=.75). Nonsignificant mean
differences between the 2 groups immediately after the
intervention were al so observed for the secondary outcomes of
positive affect (Cohen d=0.09), negative affect (Cohen d=-0.07),
and body image self-efficacy (Cohen d=0.14).

Follow-Up

Asseenin Table 3, significant mean differences were observed
at both the 1-week and 1-month follow-up on all primary and
secondary outcomes, except for the weight subscale at the
1-week follow-up. In &l cases, the intervention group
experienced greater improvements in these constructs than the
control group. Effect sizes were small, ranging from Cohen
d=0.10 to Cohen d=0.26.

Hypothesis 3

Hypothesis 3 tested whether mean differencesin trait outcomes
at each time point were moderated by participant gender and
baseline severity. The results of these analyses are shown in
Tables S1 and S2 in Multimedia Appendix 1.

Participant gender was not anotable moderator for any outcome
variableimmediately after theintervention timeframe or at any
of the 2 follow-up periods. However, there is some evidence to
suggest that baseline levels of aparticular outcome significantly
affect responsiveness to the intervention. In particular, those
with lower body esteem (on al 3 subscales), lower positive
affect, and lower body image self-efficacy experienced greater
intervention benefits than those with higher levels on these
outcome variables. This occurred at all 3 time points for the
appearance positive subscale, at the 1-week and 1-month
follow-ups for the appearance negative and weight subscales
and body image sdlf-€efficacy, and only at the 1-month follow-up
for positive affect.

Hypothesis 4

Hypothesis 4 tested whether there were any relationships
between the 4 indices of chatbot use and the level of
improvement in the primary and secondary outcomes. The
results of these analyses are presented in Table S3in Multimedia
Appendix 1. We did not observe any notable relationships
between the level s of chatbot use and the primary and secondary
outcomes immediately after the intervention time frame and
follow-up periods.

Discussion

Principal Findings

This 2-armed, fully remote RCT was the first to assess body
image chatbot among Brazilian adolescents. These findings
indicate that a chatbot containing microinterventions is an
effective approach for eliciting small notable improvementsin
state- and trait-based outcomes for body image and associated
well-being constructs. Girls and boys aged 13 to 18 years
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experienced small but substantial improvements in state body
satisfaction and positive affect immediately following
engagement with Topity techniques. Users aso reported small
notable improvements in trait-based body esteem, positive and
negative affect, and body image self-efficacy relative to the
assessment-only control condition. These group differences
were observed at all 3 time points for the appearance positive
and negative subscales of the Body Esteem Scale for
Adolescents and Adults, and at 1-week and 1-month follow-ups
for positive and negative affect and body image self-efficacy.
Group differences in the weight subscale of the Body Esteem
Scale for Adolescents and Adults were only observed at
1-month, in favor of the intervention group experiencing
improvements. Theintervention effectswere comparable across
girls and boys; therefore, they were not moderated by gender.
However, the effects were moderated by baseline concerns,
with those reporting lower baseline body esteem, positive affect,
and self-efficacy experiencing greater intervention benefitsthan
those with lower levels of concern. Finally, no dose effectswere
observed (eg, greater engagement was not associated with
greater improvement).

Comparison With Previous Work

Thisisthe third RCT to report small immediate and sustained
improvements in young people's state- and trait-based body
image following engagement with amicrointervention [22,23].
These small but notable effects across al 3 trials are likely
owing to both the brevity of the intervention phases (ie, single
sessions; 72 hours) and the use of universal samples(ie, varying
degrees of body image concerns). Larger and more sustained
effects have been observed in microintervention [39] and chatbot
[27] studies with longer intervention phases (ie, 3 weeks [39];
1 month [27]) and selected samples (eg, women with heighted
weight and shape concerns), whichislikely owing to the greater
scope for symptom change. The current moderator analyses
mirror these selected sampl e effects, with intervention benefits
being the largest among young people with poor baselinelevels
of body image, affect, and self-efficacy. Notably, improvements
in secondary outcomes (ie, positive and negative affect and
body image self-efficacy) were not observed immediately after
theintervention but emerged at 1-week and 1-month follow-ups.
This pattern may be attributed to the specificity of the
intervention content and mediating effect of improved body
image on affect and self-efficacy, that is, body image has shown
to be predictive of mood states [40], and participants may need
to experienceimproved body image before thinking and feeling
that they are self-efficacious in managing their body image
concerns.

With respect to intervention adherence and user engagement,
less than half (327/858, 44% of participants) of those
randomized into the intervention group used the chatbot. Of
these, the majority (258/327, 79% of participants) completed
the minimum intervention dose of one microintervention
technique, with an average of 5 techniques completed over the
72-hour intervention period. There was aso a preference for
the woman avatar, Dandara, with most girls and boys opting to
receive guidance from her, relative to her counterpart, Gabriel.
These engagement levels [27,39] and gender preferences [41]
mirror previous body image research.
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First, with respect to engagement levels, in 2 comparable
microintervention [39] and chatbot [27] trials, women completed
an average of 4 techniques over 21-day and 1-month periods,
respectively. Although the number of techniquesis comparable
across the 3 trials, the current participants completed more
techniques over a shorter period. More research is needed on
the naturalistic and longitudinal use of microinterventions and
chatbots to better understand how and when users engage with
the content, particularly when an intervention time frameis not
prescribed. Relatedly, this trial did not find support for dose
response, with intervention effects unaffected by the number
of techniques completed. To our knowledge, only one other
microintervention study has considered dose response and found
no support for this relationship [42].

Second, with respect to gender preferences of the avatar, asmall
body of research has examined therole of gender in body image
interventions, particularly the gender of the intervention
facilitator [41]. Specificaly, adult women preferred when
interventions were delivered by awoman, whereas men did not
have a preference and were content with either a man or a
woman. The current findings reflect this pattern among
adolescents, with most girls (152/174, 87%) selecting Dandara
and boys selecting a combination of Dandara (94/147, 64%)
and Gabridl (53/147, 36%). Overall, there is limited research
on adolescents’ chatbot intervention preferences, including
avatar demographics (eg, age, gender, sexuality, and ethnicity),
hosting platforms (eg, Facebook and WhatsApp), and chat
functions (eg, predefined rules, machine learning, or artificial
intelligence). These features require exploration with the end
user during intervention development, to ensure an acceptable,
feasible, and safe intervention is created.

The current attrition rates and patterns are also comparable with
the abovementioned trials [27,39] and broader digital mental
health research [43]. First, with respect to condition-specific
dropouts, rates were higher in the current intervention condition
relative to the control, a pattern that is likely owing to higher
participant burden among this group. Second, with respect to
overal attrition, rates were higher but still reflective of digital
mental health interventions, including body- and eating-related
interventions [44] and chatbots[45]. The current ratesarelikely
explained by several methodological features known to
exacerbate attrition in digita trials, including a burdensome
recruitment and onboarding process, no contact or follow-up
calls with a researcher, and the masking of the compensation
amount [43]. These features are discussed in this section.

First, Brazil passed the General Data Protection Law in 2018,
with policies coming into effect in February 2020. These laws
require parentsto read, sign, and upload information and consent
forms to a secure portal for identity verification before their
child's participation. This processrequires parentsto have good
literacy skills, and without literacy skills, they are unable to
engage with and comprehend the research materials, thus
restricting adolescents’ participation. The recruitment methods
were adjusted based on stakeholder feedback, with an
information video provided alongside the written content.
However, parentswere still required to sign and upload consent
forms. Second, to streamline the recruitment and onboarding
processes, communication with participants was conducted
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primarily through automated processes (eg, email), with little
to no contact between participants and the researchers or a
recruitment agency. Third, during the informed consent phase,
participants were advised that they would receive compensation
at study completion; however, according to Brazilian ethics,
the amount was not disclosed until study completion (eg, at the
1-month follow-up). Collectively, these methodol ogical features
and the general nature of digital interventionslikely explainthe
current attrition rates.

Overdl, previous and present findings indicate that
microinterventions are an effective intervention for young
people; however, they may serve different purposes depending
on the severity of a participant’s concern. From a stepped-care
approach, microinterventions may serve as a stand-alone
approach for young people with milder concerns (eg, offered
to young people during amoment of body image distress) or as
an adjunctive approach to those participating in longer
traditiona body imageinterventions (eg, offered to young people
ahead of taking therapy to increase motivation and
self-efficacy). Unfortunately, to date, a stepped-care model for
the eHealth of body and eating concerns has not been formally
conceptualized and warrants consideration. Finally, given the
growing literature on microinterventions, a systematic review
and meta-analysis of this intervention model are both timely
and necessary. Specifically, the review should provide a
comprehensive  overview of extant mental health
microinterventions and analyze different intervention and trial
featuresto determine those associated with greater engagement,
adherence, and effectiveness.

Limitations, Strengths, and Future Impact

Thistrial is not without limitations, most of which speak to the
digital and remote nature of the trial, which were compounded
by the globa COVID-19 pandemic. As noted, this trial
comprised severa methodological features known to impact
attrition (eg, aburdensome recruitment and onboarding process,
no contact or follow-up calls with aresearcher; the masking of
the compensation amount). Furthermore, thetrial was conducted
during the peak of the COVID-19 pandemicin Brazil (ie, 92,625
cases per day) [46]. Notably, a high level of screen and social
media fatigue was reported among adolescents during the
pandemic [38], which is largely because of the exponential
reliance on technology during this socialy restrictive period
(ie, web-based schooling and entertainment [eg, social media
and streaming services] and video callswith friendsand family).
Moreover, numerous web-based mental health resources were
developed, tested, or made available to young people during
this time. Therefore, although body and eating concerns were
equally problematic during the pandemic [8], it is possible that
this intervention and research opportunity were dismissed
because of the overwhelming digital demands of adolescents
during thistime. Finally, dropout was affected by participants
age (those aged 18 years were the most likely to drop out),
ethnicity (Indigenous participants were the most likely to drop
out), and region (those from the central west region were the
least likely to drop out). This suggests poor acceptance among
these demographics and warrants further exploration.
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Despite these limitations, the strengths and findings associated
with thistrial provide avenuesfor advancing thisresearch field
beyond those previously discussed. First, Topity has reached
>40,000 young people since the RCT began in April 2021.
Second, thedigital infrastructure devel oped for this chatbot can
be implemented and disseminated in other countries, with the
content adapted for suitability in these contexts. This may
include trandlating the content into different languages and
incorporating intervention stimuli that are appropriate and salient
to a particular country and culture. Next, this trial provides
further support for the adaptation of traditional prevention and
intervention techniques (eg, hard copy and in-person) for use
in digital environments [47]. More broadly, mental health
researchers are encouraged to examine existing evidence-based
approaches and identify techniques that could be adapted for
stand-alone use in digita environments. Isolating these
techniquesfor self-guided usein digital settingsthat are already

Matheson €t d

frequented by the consumer islikely to increase the accessibility,
acceptability, and scalability of mental health resourcesand, in
turn, lead to impactful and sustainable change.

Conclusions

This tria supports the use of chatbot technology to deliver
mental health microinterventions within digital environments
frequented by young people (eg, social media platforms and
messaging apps). Microinterventions are proving to be an
effective method for providing adolescents with immediate and
short-term symptom relief and reducing imbalancesin theratio
of harmful and helpful body image content on social media
platforms. Although microinterventions are a promising
intervention model, more research is needed to conceptualize
how this model can be integrated into and enhance a
stepped-care model for digital approaches targeting body and
eating concerns.
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