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Abstract

Background: The prevalence of depression and anxiety has increased in recent years, with many individuals having trouble
accessing mental health support. Smartphones have become anintegral part of modern life, with apps offering new waysto deliver
evidence-based self-hel p strategiesto cope with common mental health symptoms. However, most of them do not have empirical
evidence of their overall effectiveness or the effectiveness of their components, which could pose arisk for users.

Objective: Theam of this study is to evaluate the effectiveness of the modules of evaluation, psychoeducation, and emotional
regulation strategies in a multiplatform self-help mental health mobile app in the Maule region of Chile.

Methods: A sample of 196 adults will be selected, who will be randomly assigned to different components of the app for a
fixed period to assess its ability to reduce symptomatol ogy.

Results: Thetrial isnot yet recruiting and is expected to end in October 2024. The first results are expected in April 2024.

Conclusions: This is the first study in Chile to develop and test the effectiveness of a mobile app to manage anxiety and
depression symptomsin adults. Theintervention proposed is based on evidence suggesting that the internet or remoteintervention
tools and self-management of prevalent symptomatology could be the future of mental health care systems in the digital era. If
the effects of the intervention are positive, wide implementation in Chile and other Spanish-speaking countries could be possible
in the future.

International Registered Report Identifier (IRRID): PRR1-10.2196/52324

(JMIR Res Protoc 2024;13:€52324) doi: 10.2196/52324
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Introduction

Background and Rationale

Mental health disorders are common in the general population.
In Chile, depression and anxiety are the most frequently
observed psychopathologies, with a prevalence of 5% for
depression and 6.5% for any form of anxiety [1]. However, the
population affected by depression or anxiety symptoms may be
greater, with 49.2% of Chileans reporting some level of
depression symptoms [2]. These prevalences have become a
significant issue in public health settings, where waitlists in
public mental health servicesin Chile are mostly stagnant [3],
and in the past 2 years have become extensive due to the
COVID-19 pandemic. Thus, it becomes necessary to find
aternatives that allow providers to respond to this need for
mental health access [4].

In this context, the use of remote self-guided psychological
interventions, such asthose found in mental health mobile apps,
has gained popularity [5]. It has been reported that this remote
modality improves access, reduces waiting times for
appointments, saves time, and reduces the effect of attitudinal
barriers in patients seeking psychological support [6]. Studies
indicate a high effectiveness rate of web-based care, with
smartphone-based psychological interventions reducing user
anxiety [7] and depression [8,9]. Accordingly, there has been
an increased number of mental health mobile apps available to
users. However, many of them do not have sufficient theoretical
support for their effectiveness. In 2015, a total of 447 apps
related to cognitive behavioral therapy (CBT) were found
availablein any App Store[10]. Conversely, 9 studiesregarding
the use of smartphones in cognitive-behaviora interventions
were found, of which only 2 had readily available apps in the
market [10]. Moreover, 10% of those who say they use cognitive
behavioral interventions as a theoretical basis were not
evidence-based [11]. It has been suggested that, without
empirical support, these apps can be potentially harmful to users
[12].

Among the small portion of mobile apps that have empirical
support for their tools, 3 specific components or modules have
the highest rates of applicability and effectiveness for reducing
depression and anxiety: assessment, education, and
self-regulation digital tools [13]. The assessment component
allows for the recognition of the current symptomatic state of
the user, while the constant eval uation hel psthe monitoring and
the development of awareness of the process of change in the
symptomatology [14]. The psychoeducation process allows
usersto beinformed about what they are experiencing. Although
psychoeducation aone is an effective strategy for the
improvement of some anxiety and depression symptoms[15,16],
its effectiveness increases when it is accompanied by other
strategies [17]. The final component, the use of self-regulation
tools, demonstrates a series of brief, easy-to-use self-guided
activitiesthat attempt to regulate, express, or otherwise manage
psychological distress, low mood, and symptoms of anxiety.

The presentation of these modules normally follows the
theoretical framework of CBT. This treatment model can be
easily adapted to non—face-to-face environments and has been
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repeatedly tested in web-based modalities [18,19]. Moreover,
other approaches theoretically derived from CBT, such as
behavioral activation therapy or mindfulness-based behavioral
therapy, also exhibit evidence of their effectiveness in
non—face-to-face settings [20]. The behavioral activation
treatment for depression attempts to regulate depression
symptoms through the programming of pleasurable activities
[21], while mindfulness-based CBT focuses primarily on
breathing techniques, relaxation, self-compassion, and
mindfulness abilities [22], aimed at regulating anxiety states.

According to the literature, there are no maobile apps with
scientific support to address depression and anxiety symptoms
in the adult population in Chile. The regular and widespread
use of such apps could help provide self-caretoolstoindividuals
who are reticent about therapy.

Aims

The main aim of this study is to develop a multiplatform
self-help mental health mobile app for adults and to test the
effectiveness of its assessment, psychoeducation, and emotional
regulation strategy modules post intervention and at 1-month
follow-up. We hypothesize that the combination of
psychoeducation and any self-regulatory strategies will prove
more effective than the evaluation and psychoeducation
components alone in decreasing symptomatology.

Trial Design

This is a protocol for a double-blind, 4-armed randomized
controlled trial (Clinical Trials.gov NCT05997849) evaluating
changesin primary and secondary outcomes (Ssymptomatol ogy
and well-being variables) post intervention and at follow-up.
The 4 armswill be group 1 (control): the participants will have
access only to the monitoring and psychoeducation module for
30days, group 2: participantswill have accessto the monitoring
module, psychoeducation, and mindfulness strategies for 30
days;, group 3: participants will have access to the monitoring
module, psychoeducation, and behavioral activation strategies
for 30 days; and group 4: participants will have access to the
monitoring, psychoeducation, and cognitive strategies module
for 30 days. Additionally, 1 focus group per condition will be
carried out to qualitatively assess the user experience with the
app and its overall usability.

Methods

Study Setting

Participants will be adults (18 years of age and older) in the
Maule Region of Chile and mixed-sex. We expect to recruit 49
participants per arm, configuring 196 participantsin total.

Eligibility Criteria

Adult Chilean citizens, 18 years of age or older, with access to
a computer, tablet, or smartphone (Android or iOS) with
internet, and no untreated mental health diagnosis, will be
included in the study. The mental health diagnosis and current
treatment will be assessed solely by the participant’s self-report.

Individuals who self-report substance abuse problems or any
current serious mental health disorder and participants reporting
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scores greater than 1 on question 9 (suicidal ideation) on the
Patient Health Questionnaire-9 (PHQ-9) will be excluded from
the study.

Ethical Consider ations

This study and all associated documents were approved by the
Scientific Ethics Committee of the University of Talca
(14/2022). Informed consent will be obtained from all
participants through web-based forms before the allocation
process begins. The collected data are completely deidentified
and stored in secure servers (see Data Management section).
Participants will not receive any type of compensation for their
participation in the study.

Recruitment and I nformed Consent

For recruitment, invitations will be made through the social
networks of the Center for Applied Psychology and the Faculty
of Psychology of the University of Talca. In addition, the
educational and health services of 4 districtsin the region will
be contacted to disseminate the multiplatform application
Cuidandome to adults. The call for participation will include
an explanatory video and an informed consent form, which will
be avail able on and collected through the project website (under
development). Participantswill be recruited through convenience
sampling and will be randomly assigned to 1 of the 4 groups
by means of simple randomization (through the PHP: Hypertext
Preprocessor rand() function).

Interventions

Description of I nterventions

Cuidandomeisamultiplatform self-help mental health app that
does not constitute a psychological treatment. The mobile app
will be available for iOS and Android operating systems, and
it iscomposed of 3 modules: monitoring, psychoeducation, and
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strategies for people to learn to manage their emotional states
and their depression or anxiety symptoms.

The modules of the app are given below.

Monitoring (M) Module

Theaim of thisassessment moduleisto acquireinformation on
the symptoms and well-being of the participantsin the process
of using the app and their satisfaction with the strategies. This
transversal component iscomposed of aweekly assessment and
a brief daily mood assessment so that the person can monitor
their own mood.

Psychoeducation (P) Module

The aim of this module is to provide information to the user
about different aspects of mental health care, understanding
depression and anxiety symptoms, and the fundamentals of the
app and how to get the most out of it. Several studies have
shown the relevance of psychoeducation in mental health care.

Regulation Strategies (RS) Module

Thismoduleis based on cognitive behavioral change techniques
and strategies originating from the basic principles of CBT for
the treatment of depression and generalized anxiety, behavioral
activation therapy for depression, and mindfulness strategies
for managing anxiety and depression. The moduleis organized
into 3 types of strategies. cognitive (strategies to help modify
cognitions that cause discomfort), behaviora activation
(strategies focused on modifying behavior that causes
discomfort), and mindfulness (strategies to help stay in the
present moment and decrease activation of the sympathetic
nervous system). Each of the strategies will be developed
sequentially through 3 tasks. understanding, learning, and
practicing; providing activities to understand why the strategy
works and how it should be done; and finaly, putting the
strategy into practice. Figure 1 shows the overview of the
dashboards.

Figure 1. Main dashboard (left) and regulation strategies. square breathing dashboard (right).
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Criteriafor Discontinuing or Modifying Allocated
I nterventions

Participantsin any group can leave the study at any timeif they
wish without any consequences; this means that their
information and collected data will not be analyzed.

Strategiesto Improve Adherenceto I nterventions

No group will be monitored regarding adherence, asthe app is
essentially self-guided. However, the app sends daily messages
to participants to remind them to access the app and complete
at least 1 activity.

Outcomes

Primary Outcomes

Anxiety symptom is 1 of the 2 primary outcomes, and it will
be measured by the Generalized Anxiety Disorder—7 Scale
(GAD-7). It consists of 7 items that the person assesses on a
scale of 0-3 according to the frequency with which each
symptom has disturbed them during the past 2 weeks [23]. It
shows high reliability in Chilean samples (Cronbach a=0.86
[24]).

Depression symptoms will be measured by the PHQ-9
depression scale, which consists of 9 items that evaluate the
presence of depression symptoms present in the past 2 weeks,
with a response scale of O=never, 1=some days, 2=more than
half the days, and 3=almost every day. With a Cronbach a of
0.83, itsreliability ishighin Chilean samples[25]. Additionally,
depression and anxiety symptoms in the past week will be
assessed through the Patient Health Questionnaire—4 (PHQ-4)
[26].

Primary and secondary outcomes will be assessed at 3 time
points: preintervention (baseline), immediately post intervention
(30 dayspost intervention), and 1-month follow-up in all groups.
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Secondary Outcomes

Well-Being

Perceived psychological and overall well-being is measured by
the Pemberton Happiness Index scale (PHI), a 21-item
instrument evaluated in 2 subscales: psychological well-being
(experienced 5 positive and 5 negative experiences) and
subjective well-being (remembered). The scale is Likert-type,
with scores per item from 0 to 10 [27].

Resilience
Perceived resilience is measured by the Brief Resilience Scale
(BRS), a6-iteminstrument on aLikert scalefrom 1to 5. It has

3inverted items, and the rating results from the average of the
scores obtained [28].

Ruminative Thoughts

Rumination and ruminative thoughts are assessed by the
Ruminative Response Scale (RRS, short version), consisting of
10 items that measure ruminant thoughts in 2 dimensions:
reflection and restlessness. It has a high level of internal
consistency (Cronbach a=0.85). Each item isscored on a4-point
Likert scale from 1 (almost never) to 4 (almost always) [29].

Emotional Regulation

Emotional regulation is assessed by the Emotional Regulation
Questionnaire (ERQ), a 10-item questionnaire designed to
measure respondents’ tendency to regulate their emotionsin 2
ways: (1) cognitive reappraisal (1, 3, 5, 7, 8, and 10) and (2)
expressive suppression (2, 4, 6, and 9) [30].

Mindfulness Skills

Mindfulness skills are assessed with the Mindful ness Attention
Awareness Scale (MAAS), aninstrument composed of 14 items
on a Likert scale from 1 to 6. The scores obtained are added,
and the higher the score, the greater the ability to pay attention
fully and conscioudly. The average scores of the nonclinical
participants are 65 points out of atotal of 84 [31].

Participant Timeline
See Table 1 for the participant timeline.
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Table 1. Participant timeline.
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Time point 2023

Enrollment Allocation

Septem-  Octo-
ber ber

Novem- Decem- Jan-
ber ber uary

2024
Post allocation

Febru-
ary

Close-up

March April May June July Au-

gust

Septem-  Octo-
ber ber

Enrollment

Contact with health [ O
centers and
prospects

Eligibility screen g O
Allocation
Informed consent
I nterventions
Interventionall arms
Assessment
Baseline variables
Outcome variables
Dissemination
Analyses

Results presentation
and publication

Sample Size

To achieve the aims of the study, we have considered 4 arms.
To obtain a statistical power of 0.80, a minimum sample size
of 36 participantsisrequired for each of the 4 arms. Controlling
for a dropout rate of 26%, as shown by the literature on
behavioral experiments linked to mobile apps for symptoms
related to mood and anxiety [32,33], afinal sample size of 49
participants per group is required. The sample size
approximation was made based on the literature on statistical
power and sample sizesin clinical and social science research
[34], while the estimate to reduce the effects of the percentage
of abandonment in the experimental conditions was cal culated
based on Wang and Ji [33]. Thus, an estimate of 196 participants
sufficiently obeys such parameters. In addition to the
guantitative data collection, a qualitative collection of
information will be carried out through focus groups. Regarding
the number of focus groups, atotal of 4 have been established,
1 for each study group. The size of the focus groups, following
the recommendations in the literature [35], is estimated at a
total of 32 participants (reaching an estimate of the saturation
point), that is, 8 participants per focus group.

Recruitment

The strategies for achieving adequate participant enrollment to
reach the target sample size will include contacting and
presenting the study to municipality authorities, who are
expected to hel p establish contact with public health authorities.
Interested individual s can sign up to participate through the QR
code available in pamphlets delivered to primary health clinics
inthe Maule area. Health staff in the selected public clinicswill
also encourage patients to participate in the study.

https://www.researchprotocols.org/2024/1/e52324

Assignment of Interventions: Allocation

Sequence Generation

Participants will be randomly assigned to any group witha 1:1
allocation through a website. The web system will generate
randomi zati on based on the rand() function of the PHP language.
Through this function, a random number between 0 and 3 is
generated and subsequently assigned to the participants upon
recruitment.

Concealment Mechanism

After the randomization and allocation, participants will not
receive information regarding the group they belong to. Instead,
they will be instructed to access the app and complete the
emotional regulation activities, regardiess of the type. The
participants will only have access to a version of the app that
includesthe strategiesthat correspond with their assigned group.
Additionally, this information will not be disclosed to the
assessment research team (outcome evaluators) to keep the
participant allocation blind.

Allocation | mplementation

Participants will be randomly assigned to any group witha 1:1
allocation through a website. The web system will generate
randomi zati on based on the rand() function of the PHP language.
Through this function, a random number between 0 and 3 is
generated and subsequently assigned to the participants upon
recruitment. Depending on the random number assigned, aQR
code will be sent to the participants, which will alow them to
download a version of the app that contains the strategies
pertinent to their study group.
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Assignment of Interventions: Blinding

Who Will Be Blinded?

This is a double-blinded trial, blinded to the participants and
the research team. A data analyst will work with the final data
set, where the group condition will be masked.

Procedure of Unblinding If Needed
Unblinding will not occur in this study.

Data Collection and M anagement

Plans for Assessment and Collection of Outcomes

Self-report questionnaires assessing primary and secondary
outcomes will be administered at baseline (immediately before
intervention), post intervention, and follow-up. Primary
outcomeswill be assessed through the website and the app, and
secondary outcomes will be measured only on the website.

Plans to Promote Participant Retention and Complete
Follow-Up

Participants will receive extensive information about the study
setup and requirements during the recruitment. Thisinformation
will include and stress the importance of completion of the
follow-up.

Data Management

After the participants have completed the web-based
guestionnaires both on the website and on the app, we will enter
the confidential datainto a secure platform without identifying
information, as each participant will be assigned an encrypted
ID number. Only the lead investigator, the research assistants
in charge of partial data entry, and the statistician will have
access to the complete database. All people with access to the
data set will need to sign a confidential agreement to assure the
commitment to not reveal identifying information.

Statistical M ethods

Statistical Methodsfor Primary and Secondary Outcomes

Wewill use descriptive statistics to assess bal ance across groups
at baseline. The primary between-group analysiswill be carried
out on an intention-to-treat basisfor GAD-7 and PHQ-9 scores.
We will use a linear mixed model for repeated measures
(MMRM) analysesto compare all the intervention and control
groups regarding the change in all outcome measures from
baseline to post intervention and at follow-up. All the models
will be adjusted for sex, age, educational level, and concurrent
psychological or psychiatric treatment. Analysiswill be carried
out with SPSS 26 (IBM Corp) and Stata 15.01 (StataCorp).

Statistical Methods for Additional Analyses

Secondary analyses will mainly explore the complex
associations between all outcomes. To this end, correlation
analyses will be carried out between symptomatic and other
psychological variables. Multiple regression analyses and
logistic regression analyses among all variables, particularly
between mindfulness skills and anxiety symptoms, rumination
and depression symptoms, and gender and symptomatology
variables will be carried out. Lastly, group comparisons by
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gender and hours of app usewill aso be performed. Theanalysis
will be carried out with SPSS 26.

Interim Analyses

There will not be interim analyses because the data will be
analyzed at the end of thetrial.

Methodsin Analysisto Handle Protocol Nonadherence
and Any Statistical Methodsto Handle Missing Data

Primary outcomes will be assessed using an intention-to-treat
analysis. Missing data will be reduced to a minimum by (1)
rendering it impossible to advance onthe app if aquestionnaire
isnot completed in full, and (2) using the appropriate measures
to encourage participantsto fill out the follow-up questionnaires.
Multiple imputations will be used to handle any missing data
in the analyses.

Plans to Give Access to the Full Protocol,
Participant-Level Data, and Statistical Code

The data set produced during the study will be available upon
reasonable request from the lead researcher NR.

Oversight and Monitoring

Composition of the Coordinating Center and Trial
Steering Committee

Daily support for the trial will be provided by the lead
investigator, who supervises the trial. Additionally, the study
coordinator helpswith trial registration and will coordinate and
oversee the study visits and reports while organizing data
collection and assuring dataquality. The dataanalyst will handle
the database and carry out all primary and secondary analyses
onceall dataare collected. Lastly, the app developer will design
and implement all content of the app, ensuring the proper
functioning of fundamental features such as the randomization
of participants, completeness of data collected, automatic
creation of the database, etc. The main study team will meet
weekly during the duration of the study and monthly with a
secondary group of expert collaborators. There is no trial
steering committee, stakeholder, or public involvement group.
The Ethical Scientific Committee of the Universidad de Talca
will check the completeness of the investigation.

Composition of the Data Monitoring Committee, ItsRole,
and Reporting Structure

A monitor from the Ethical Scientific Committee of the
Universidad de Talcawill check once a year the presence and
completeness of the investigation. This committee is
independent of the sponsor and has no competing interests. For
further details, please contact cec@utalca.cl.

Adverse Event Reporting and Harms

The intervention does not cause any harm to the participants.
However, if participants experience emotional distress upon
using the app, they can contact the lead investigator at any time,
who can provide them with options for referral to other public
mental health services available. This procedure is explained
in detail in the informed consent and initial training videos.
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Freguency and Plans for Auditing Trial Conduct

A monitor from the Ethical Scientific Committee will check
annually the presence and completeness of the investigation
files, such asinformed consent, inclusion and exclusion criteria,
and data collection and storage.

Plansfor Communicating | mportant Protocol
Amendments to Relevant Parties (eg, Trial Participants
and Ethical Committees)

All substantial amendments will be notified to the Ethics
Committee of the Universidad de Talca In case amendments
concern or affect participantsin any way, they will beinformed
about the changes. If needed, additional consent will be
requested and registered. Additionally, web-based trial registries
will be updated accordingly.

Dissemination Plans

All results of this research will be disclosed completely in
international peer-reviewed journals. Executive summaries of
the results will be given to government authorities and public
entities acting as stakeholders. Lastly, preliminary relevant
resultswill be presented at an international internet-based mental
health seminar organized by the research team, to take placein
mid-2024. Thefull protocol will be made publicly available on
the original registry’s website when the study is completed.
Publications resulting from this protocol will consider the
principal investigators and any participating analyst as authors.

Results

Thetrial isnot yet recruiting and is expected to end in October
2024. The first results are expected in late April 2024.
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Discussion

Overview

This study aims to develop a multiplatform self-help mental
health mobile app for adults and test the effectiveness of its
modules post intervention and at 1-month follow-up. This is
the first study in Chile to develop and test the effectiveness of
a mobile app to manage anxiety and depression symptoms in
adults. The intervention proposed is based on evidence
suggesting that the internet or remote intervention tools and
self-management of prevalent symptomatology could be the
future of mental health care systems in the digital era. If the
effects of the intervention are positive, wide implementation in
Chile and other Spanish-speaking countries could be possible
in the future.

However, thisproject faces some challengesregarding feasibility
and adoption of the intervention, where dropout rates could
potentially hinder the results of the experimental procedure,
even when accounted for [36]. Additionally, probable limitations
are the exclusion of part of the clinical population from the
study sample (ie, individuals not currently in treatment or at
suicide risk) and the difficulty of controlling the effects of
therapy on the primary outcomesin individuals simultaneously
undergoing psychotherapy.

Conclusion

Implementing this research protocol, we expect to provide
evidence for the effectiveness of amental health mobile app in
reducing depression and anxiety symptoms in Chilean adults.
Moreover, we expect to provide evidence on the associations
of these symptom variables and other risk or protective factors
for mental health in adults in the context of digital platforms
and interventionsfor health. The potential clinical and research
implications derived from this study could hel p the mental health
and well-being of the Chilean population significantly.
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