l\' frontiers
in Psychiatry

CLINICAL STUDY PROTOCOL
published: 05 June 2018
doi: 10.3389/fpsyt.2018.00236

OPEN ACCESS

Edited by:
Alexandre Andrade Loch,
Universidade de S&o Paulo, Brazil

Reviewed by:

Adamson Sinjani Muula,
University of Malawi, Malawi

Till Beiwinkel,

Bayerisches Landesamt f(ir
Gesundheit und
Lebensmittelsicherheit, Germany

*Correspondence:
Rubén Alvarado
ruben.alvarado@uoh.cl

Specialty section:

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Psychiatry

Received: 29 January 2018
Accepted: 15 May 2018
Published: 05 June 2018

Citation:

Mascayano F, Schilling S, Tapia E,
Santander F, Burrone MS, Yang LH
and Alvarado R (2018) Using
Information and Communication
Technologies to Prevent Suicide
Among Secondary School Students in
Two Regions of Chile: A Randomized
Controlled Trial.

Front. Psychiatry 9:236.

doi: 10.3389/fpsyt.2018.00236

Check for
updates

Using Information and
Communication Technologies to
Prevent Suicide Among Secondary
School Students in Two Regions of
Chile: A Randomized Controlled Trial

Franco Mascayano', Sara Schilling?®, Eric Tapia?, Felipe Santander?®, Maria S. Burrone?,
Lawrence H. Yang* and Rubén Alvarado%%*

" Department of Epidemiology, Mailman School of Public Health, Columbia University, New York City, NY, United States,

2 Institute of Health Sciences, Universidad de O’Higgins, Rancagua, Chile, ° Faculty of Medicine, School of Public Health,
Universidad de Chile, Santiago, Chile, * Department of Social and Behavioral Sciences, College of Global Public Health, New
York University, New York City, NY, United States

Background: There is an increasing concern for addressing suicide among adolescents
in Latin America. Recent mental health policies encourage the development and
implementation of preventive interventions for suicide. Such initiatives, however, have
been scarcely developed, even in countries with solid mental health services such as
Chile. The use of information and communications technology (ICT) might contribute to
create accessible, engaging, and innovative platforms to promote well-being and support
for adolescents with mental health needs and suicide risk.

Objective: To evaluate a program based on ICT to prevent suicide and enhance
mental health among adolescents in Chile. Method: A cluster randomized controlled
trial (RCT) will be conducted including 428 high-school students aged 18-14 years
in two regions of Chile. Study procedures will take place as follows: (1) design of
the intervention model and creation of prototype; (2) selection and randomization of
the participating public schools; (3) implementation of the 3-month intervention and
evaluation at baseline, post-intervention period, and a 2-month follow-up. Suicidal
ideation at the 2-month follow up is the primary outcome in this study. Secondary
outcomes include negative psychological outcomes (e.g., stigma, depression, anxiety)
as well as a number of protective psychological and social factors. Indicators regarding
the study implementation will be also gathered. Discussion: Here we describe a novel
program based on technological devices and aimed to target youth suicide in Chile.
This is the first clinical trial of such a program in Latin America, and to our knowledge,
the first of its kind in any middle income country.

Trial Registration: gov Identifier: NCT03514004

Keywords: suicide prevention, information and communication technologies, adolescents, randomized controlled
trial, Latin America
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INTRODUCTION

The World Health Organization reports that over 800,000 people
die by suicide each year, and life-threatening behaviors are 10-
20 times more frequent than completed suicides (1). Suicide
prevalence varies throughout the lifespan, and for individuals
between 15 and 29 years of age, it is the second leading cause
of death globally, resulting in a massive burden for individuals,
families, and communities at large. While statistics differ between
countries and regions, it is estimated that 75% of all suicides occur
in low-and-middle income countries (LMICs) (1).

Several high-income countries (HICs) have developed and
implemented suicide prevention strategies. The effectiveness of
such approaches, while promising, has yet to be fully established,
and further research is needed (2). In LMICs, the knowledge gap
is even wider—only a few interventions have been tested so far
(3), in spite of the increasing prevalence rates recently reported
(4).

In Latin America in particular, suicide rates have been rising
over the past two decades (5), principally among adolescents and
older adults, which poses a challenging and urgent problem for
health services. Chile, for its part, has one of the highest rates
of adolescent suicide worldwide (6), and addressing suicide has
been named one of the principal health goals of the decade (7).
Although a National Plan on Adolescent Suicide is already in
place, initiatives specifically tailored to this population have been
scarcely implemented.

The Plan, however, does highlight the importance of
developing programs to prevent suicide through the promotion
of self-esteem and self-efficacy, the strengthening of familial
and community ties, and the construction of support networks
among adolescents (8).

In this paper, we describe a cluster randomized controlled
trial (RCT) of an intervention to prevent adolescent suicide,
through a web-based platform and mobile application that will
cultivate a community directed toward a goal of mutual support,
in order to foster mental health protective factors and strengthen
collaborative relationships among high school students, in two
regions of Chile.

Past Interventions Based on Information
and Communications Technologies to
Reduce Suicide

Some have noted that information and communications
technology (ICT)-based interventions—which use technologies
such as desktop and laptop computers, hardware and software,
mobile applications, and internet-based programs—may offer
several advantages to address suicide among adolescent
populations by (1) promoting an accessible, engaging,
and collaborative learning and exchange environment for
adolescents; (2) fostering creativity, self-expression, and
collective generation of content; and (3) strengthening self-
identity and the development of social connections, through the
constitution of social networks and peer support groups (9, 10).
ICT interventions specifically designed to prevent suicide or
address associated factors, such as depression, bullying, anxiety

disorders, stress, and well-being, in adolescents have been piloted
in High Income Countries (HICs), showing promising results
in coverage, access, and cost-benefit effectiveness (11). Most
of these programs, however, have only been tested in non-
controlled trials, thus making it difficult to recommend their
implementation on a larger scale or as a regular provision
of public services (12). Additionally, suicidality is usually
conceptualized as exclusion criteria in studies on ICT-based
interventions for mental health problems which contributes to
the lack of studies on ICT interventions for suicide risk.

In this regard, Lai et al. (12) carried out a systematic review
of all internet-based interventions that have sought to prevent
suicide or associated factors with a focus on analyzing the
effectiveness of and what are possible barriers to these programs.
Of the 13 studies that met inclusion criteria, only three were
RCTs. The review also notes that it was not possible to determine
an overall effect size, due to a lack of homogeneity with
respect to the population, study design, evaluation methods, and
intervention characteristics.

Of particular relevance is a large RCT conducted in
seven European countries which evaluated a program, entitled
“Supreme Project,” that was designed to promote protective
factors in secondary school students through a series of online
resources such as fact sheets, chats, forums, and games (13).
Participants in the intervention group reported using the web
platform almost every day and had a positive impression of its
content and format. Main findings of the trial showed that the
intervention group had decreased suicide risk and improved self-
esteem (14). Nevertheless, differences between the control and
intervention groups were not significant at follow-up.

Additional qualitative findings from the Supreme Project (14)
indicate that the following practices should be considered in
future suicide prevention programs: (1) the incorporation of
adolescents as “peers;” (2) a gender-specific approach to tailor,
and adapt contents; (3) culturally-sensitive adaptations for each
strategy included in the program; (4) ongoing evaluations; and
(5) the assessment of outcomes such as acceptability, satisfaction,
and adoption, to inform the feasibility of implementing the
intervention. These practices have strongly influenced our
intervention proposal as detailed below.

Using ICT-Based Interventions to Prevent
Suicide in Chile and Latin America

It is estimated that only 45% of adolescents with suicidal risk
in Chile have access to in—person treatment with a mental
health professional (15). This gap is partially due to the limited
availability of specialized mental health services for adolescents,
lack of information about existing services, as well as adolescents’
resistance to seek professional help, due to fear of being
stigmatized by their peers, community or even their parents (16—
18). It has been suggested that web-based interventions and/or
mobile applications could be particularly suitable for adolescents,
to overcome the aforementioned barriers to treatment, since
ICTs provide easy access to valuable resources and reduce
possible stigma associated with help-seeking and mental
distress (19).
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ICT-based interventions have special potential to be
implemented in Chile (and elsewhere in Latin America), since
the vast majority of the population has internet access and use
of electronic devices—laptops, smartphones, tablets, etc.—is
common across all social strata (20). Among adolescents in
Chile, Internet use is even more intensive (90% connect at
least once a day) (20). Adolescents, moreover, are not afraid to
interact with others using new technologies in comparison to
adults and older adults. Thus, leveraging technological solutions
provides a strategic opportunity to reach young populations
with an intervention that is suitable to the current forms
of communication and interaction used frequently in their
everyday lives (21). A further advantage of using this approach
is that, if found to be effective, it can be easily disseminated,
allowing for rapid adoption, and scale up at regional-level (22).

The Setting

The prevalence of adolescent suicide in Chile is 8.5 per 100,000
individuals, figures that have practically doubled since the 90s
(1). Further, the rate of suicidal ideation is extremely elevated
(30-60%) according to recent reports (15, 23). Among countries
included in the Organization for Economic Co-operation and
Development (OECD), Chile consistently presents one of the
highest rates of suicide among adolescents (6). Though these
prevalence rates have fallen slightly in recent years (1), Chile
has yet to develop or implement a culturally relevant study
to reduce youth suicide rates. This shortfall is representative
of a general lack of evidence-based practices for youth mental
health conditions, which is unfortunately common in most Latin
American countries.

Nonetheless, a series of recent reforms on mental health, both
at health service—and school-level, provide an advantageous
scenario to develop, and sustain an intervention on suicide
prevention for the youth in Chile. First, the Ministry of Health
has announced that suicide among adolescents is a top priority
and declared that the reduction of youth suicide rates by 10% is
one of the top goals of the country’s National Health Strategy for
the decade 2011-2020 (7). Second, as noted above, a National
Plan on Suicide was recently launched with the purpose of
promoting competencies in the general population in terms of
self-care, informed lifestyle decisions, and healthy environments
that enable suicide reduction (8). Third, the development of
preventive strategies to reduce self-destructive behavior, detect
risk factors, and foster protective factors during adolescence
(enhancing family support, social networks, and community
resources) was recently proposed as a new component of the Plan
(8). It has been recommended that part of such strategies should
be anchored in school settings (24). Finally, these initiatives have
been accompanied by an increase in the coverage and technical
capacity of national mental health services, which have grown
and strengthened in the last 15 years (25).

As noted above, the evidence for suicide prevention strategies
is promising but still inconclusive. In addition, the major bulk of
this evidence often pertains to interventions launched in HICs
that cannot be implemented at a large scale in Low and Middle
Income Countries (LMICs), such as Latin America countries,
without local adaptation. Some of these interventions are costly

and complex and/or are not suited to the service systems and
sociocultural contexts of the region. A regionally-established
evidence base would likely be more applicable and persuasive
to stakeholders. On the other hand, an approach using ICT-
based interventions might permit a rapid and feasible scale up,
given the high use of electronic devices throughout the region.
Such interventions could be an effective resource to prevent
adolescent suicide, especially considering the characteristics, and
idiosyncrasies of the target population. This proposal, therefore,
seeks to provide and evaluate a program to prevent suicide
among adolescents by leveraging technological solutions.

METHODS/DESIGN

Trial Design

This cluster RCT will be conducted in six public secondary
schools in three municipalities, located in two regions of Chile:
two municipalities from the Metropolitan Region (Region XIII,
where the capital of Santiago is located) and one municipality
in the Libertador General Bernardo O’Higgins Region (Region
VI, to the south of Santiago, which is nearly 30% rural, in
contrast to the Metropolitan Region, which is 3% rural) (26).
The study procedure consists of six phases (see Figure 1):
(1) design of the intervention model and creation of prototype;
(2) selection of the 6 participating schools; (3) randomization of
the secondary schools into 3 intervention sites and 3 control sites;
(4) random selection of 6 courses in each school; (5) presentation
of the study and informed consent for parents and assent for
potential participants; and (6) implementation of the 3-month
intervention and evaluation at baseline, post-intervention period,
and a 2-month follow-up.

Eligibility Criteria for Trial Participants

The study population will consist of adolescents 14-18 years
of age, who attend participating public high schools in the
two regions of Chile mentioned above. These two regions
were selected given the magnitude of their adolescent suicide
prevalence rates (27) and feasibility considerations for the
implementation of the study. Students who have visual or
physical impairments that are incompatible with the intervention
model will be excluded. Having a prior diagnosis of a mental
disorder will not be considered among the exclusion criteria.

Recruitment and Screening

A random selection of schools and courses to participate in the
study will take place in two stages. First, two public schools
will be randomly selected from each of the three participating
municipalities for a selection of a total of six schools. To do
so, a list of all schools of each type will be drawn up for each
municipality. A program will be used to randomly order the
schools, and relevant authorities from the first school on each
list will be contacted to invite them to participate in the study.
This process will be supported by the respective authorities of the
educational departments of the municipalities, who have already
declared their interest and intent to collaborate with the study.
Since participation is voluntary, schools will have the option
to decline the invitation to participate, and if a school refuses
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FIGURE 1 | Flowchart of the cluster RCT.

participation, the next school on the list will be contacted until
two schools from each municipality have agreed to participate.
The first meeting with authorities will include a brief description
of the study’s objectives and procedures to clarify the substantive
aspects of its implementation and the concrete support that will
be required from them. Then, in each municipality, one of the
schools will randomly be selected as the intervention site and the
other will be the control site. Second, we will randomly select
six courses from each of the six educational establishments. A
recent study reported that there is an average of 30 students per
course in public high schools in Chile (27), so it is estimated that

these 36 courses will consist of approximately 1,080 students, who
will be invited to participate in the study with their guardian’s
consent and their assent. Even with predicted losses due to lack
of consent or assent, or meeting exclusion criteria, we expect to
achieve at least 400 students to complete the recruitment and
consent processes (see Figure 1), a large enough sample size to
detect differences between groups as noted below.

Randomization and Treatment Allocation
To present the study to potential participants, a teacher from
the school, a member of the research team, and a peer-teenager
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(between 13 and 20 years of age), who is part of our team,
will give a short presentation in both the intervention and
control schools on the importance of mental health and personal
and social well-being; in the intervention schools, they will
also explain how the virtual community-based intervention can
improve their well-being and serve to support other adolescents
in the future. The role of the peer—teenager will be to speak
from his or her experiences and feelings related to mental
health conditions (depression, anxiety, suicidal ideation) that are
familiar to adolescents (i.e., “this also happened to me”), and
share part of the collaborative process behind the creation of
the program. The participating teachers and teenager pairs will
be trained by our research team and will proceed to invite new
participants to the study.

The potential participants will then be asked to provide assent
(with parent/guardian consent) to participate in the intervention
or control group. All participants, regardless of whether they
attend intervention or control schools, will be assessed on three
occasions: at baseline, after the 3-month long intervention, and
2 months after the end of the intervention. The evaluations will
be conducted through two approaches with some assessments
being applied in person by trained mental health professionals
and others that will be responded by the participants directly
via the web platform that will be created for the present study.
Participants will receive instructions on how to log into the
system and will be notified at each of the three assessment points.
Finally, all information collected will be stored digitally in the
Data Coordinating Center located in the School of Public Health
of Universidad de Chile in Santiago, Chile.

Interventions

Description of Design of Intervention

In line with the best practices recommended by previous studies
(14), peer-adolescents were integrated into our multi-disciplinary
research team from the beginning of the study, to lead and
advise the creation of the intervention model by playing a role
as “experts by experience,” in order to ensure that the project is
culturally relevant to the current context of high school students
in Chile.

The “group of experts”—consisting of 7 adolescents, 13-
20 years of age—were recruited and selected through a series
of focus groups to reflect the diversity of adolescents in
Chile, in terms of gender (4 women, 3 men), territorial
origin (with members from northern, central, and southern
regions), high school type (public, private, and subsidized
schools), socioeconomic level, and sexual orientation. The peer-
adolescents worked together with three members of the research
team (ET a sociologist and public health researcher; SS a medical
student and public health researcher; and FS a visual artist
and graphic designer) over the course of 6 months to create
the intervention model, on the basis of the literature and the
adolescents’ ideas, in light of their own experiences and those of
their peers (28).

The ICT-based program utilizes a web-based platform and a
mobile application to cultivate a virtual community to promote
mental health protective factors, such as self-esteem and self-
expression, and prevent adolescent suicide. To overcome the

frequent barriers to help seeking, the program will provide rapid
direct access to quality, evidence-based information and real-
time assistance from a mental health professional; encourage
habits that improve emotional and physical health; facilitate
self-monitoring of mental health and personal progress; and
promote social integration and participation in community-
based activities.

The program is based on the principles of peer support and
inclusivity, and as such, its name is “Project Clan,” in reference
to a diverse group of individuals who come together for a
common purpose in a welcoming environment. The privacy and
anonymity of each “Clan member” will be respected, so that they
feel free to openly express themselves and resolve questions about
possibly taboo topics related to mental health and suicide.

Project Clan includes both informational and interactive
features, ranging from traditional suicide prevention strategies
(e.g., a chat with a psychologist, emergency phone hotline, and
tips) that seek to reduce barriers to access quality, useful, and
evidence-based information and rapid professional assistance,
to components designed to increase interactions between
participants and promote a sense of belonging and connection
with the other Clan members (see Table 1).

To develop the design concepts for the web-based platform
and mobile application—including the logo, color schemes,
figures, avatars, typeface, and general style—a visual artist and
graph designer (FS) was incorporated into the research team.
He worked closely with the “group of experts” to create a
visual concept for Project Clan that was esthetically attractive,
resonated with the adolescent population, and which reflected the
principles of the intervention.

During the 3-month intervention, the platform will be
continuously monitored by two trained psychologists, who will
be serve as “counselors” and be available to answer community
questions and provide support on an individual basis, as well
as ensure that the rules of the community are followed (such
as respect, tolerance, and confidentiality); the specific rules will
be established by the participants themselves, at the beginning
of the intervention. Finally, adolescents from the “group of
experts, who played a central role in the creation of the
intervention model, as noted above, will have access to the
platform to facilitate discussions especially in the initial stages of
the intervention.

Intervention Arm

Each participant randomized to the intervention group will
be assigned a user name and password to access both the
static and interactive components of Project Clan, and they will
have complete anonymity, until the counselor supervising the
platform identifies behaviors associated with suicide risk and
proceeds to follow an established emergency protocol that is
further explained below (see Ethical Considerations).

Control Arm

Participants in the control group will also be assigned a username
and password to access the website, but they will be met
with a user interface that only displays a space to answer
the corresponding assessments. In addition to the introductory
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TABLE 1 | Description of the Intervention.

Component

Description

INFORMATIONAL STRATEGIES

Tips

Myths vs. Realities

Fact sheets

Narratives

News and calendar
INTERACTIVE STRATEGIES
Avatars

Challenges and Points

Forums

Individual chat

Emergency hot line

Free expression wall

Mood monitor/Self-evaluation

Feedback

Evidence-based, professionally approved information, adapted by adolescents, on how to find help for oneself (from self help to
crisis management) and how to help others, on risk and protective factors, and other life topics
(study habits, alimentation, public speaking, recycling, exercise, safe sexual practices, and general health, etc.).

A section to demystify common misconceptions and stereotypes about adolescent mental health and suicide and other relevant
topics.

Infographics and didactic information to share useful dates about mental health conditions, bullying, suicide, etc.

A space for videos and experiences of peers.

Relevant local, regional, and international news stories and cultural events will be shared.

To maintain anonymity, members will be able to create their profile and have option to a wide range of gender neutral
personalization options for their avatars.

To encourage participation and promote personal and community development, members of Clan will be offered a series of
challenges (categorized into personal, social, and cultural), and as they complete these challenges, and participate in the other
activities of the platform, they will receive “points,” which will also them access to more avatar features, for example, or other
benefits.

There will be multiple forums on a range of topics (music, movies, sports, anime, politics, news, tv shows, etc.), and members
can create new topics. A central form will be focused specifically on mental health and wellbeing, and members will be able to
ask the counselor specific questions.

Members who wish to reach out to counselor on an individual basis may do so through a private chat option.

There will be a telephone number available to call in cases of emergency (members feel they are a danger to themselves or
others). This number will connect to an already operational suicide prevention hotline.

There will be a central space on the platform in which members can anonymously and freely express themselves (akin to the
graffitied wall of a bathroom stall).

Each time they log in, members will have the option to respond a quick survey about their mood (with a range of faces and
space to respond with words, if they wish).

Members will also have the ability to send their feedback of the platform and offer suggestions for its improvement.

presentation, they will be given a brochure with information
regarding adolescent suicide and wellbeing and tips with regard
to seeking help and assisting others. This will include the contact
information for a telephone hotline, to ensure they can receive
professional help if needed.

Fidelity Assessment

Fidelity is defined as the degree to which an intervention
or program is delivered as planned (29). Following the
recommendations of the NIH Behavior Change Consortium (30),
fidelity will be evaluated throughout the trial through a number
of approaches. First, a manual containing the principles and main
strategies of the intervention will be developed. Second, on the
basis of this manual, a brief scale will be designed and utilized to
assess the main components of the program at various moments
of the intervention (before and during implementation). Third,
qualitative methods, including in-depth interviews and focus
groups with deliverers, peers, and participants, will be conducted
in order to complement the information collected by the
fidelity scale. Finally, a thematic matrix will be developed
with the goal of integrating both quantitative and qualitative
findings.

Outcomes and Measures
The study’s primary outcome is suicidal ideation measured with
the Okasha Suicidality Questionnaire at the 2-month follow-up

(see Table 2 below). Secondary outcomes include other negative
psychological outcomes (e.g., stigma, depression, anxiety) as well
as a number of protective psychological and social factors. All
measures have been validated for use in Chile.

A third set of outcomes will evaluate implementation
outcomes such as adoption, utility, and functionality of the
web-based suicide intervention. “Adoption” indicators will be
assessed via website metrics, for example, the number of times
users sign in and the amount of time spent on the platform or
with the application each day; the frequency and time spent on
interactive platform connections; and the use of mental health
web resources. “Utility” and “Functionality” will be measured via
participants’ perspectives immediately post-intervention, which
will be gathered through a survey administered through the study
platform. Survey questions will assess the following: a) ease of
web access; b) satisfaction with the presented contents regarding
wellbeing, suicide prevention, and the promotion of protective
factors; c) ease of use of the interactive platform; and d) possible
improvements for future applications. These assessments will
facilitate potential modifications to be incorporated in the
platform in future endeavors.

Sample Size and Power Calculation

The minimum sample size (n = 428) was derived based
on a study conducted by van Spijker et al. (11), who also
evaluated a web-based suicide intervention for adolescents with
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TABLE 2 | Outcome and Measures.

ASSESSMENT Time Description of instrument

Domain/Test

SOCIODEMOGRAPHIC

5min Age; gender; education level; family income; school attended (public vs. private).
PRIMARY OUTCOMES
Suicidality/ Okasha Suicidality Questionnaire (31) 2 Self-administered instrument exploring ideation and beliefs about suicide. Previously linked to
min suicide intent, depression, despair, low-self-esteem, impulsivity, and low social support. ltem is

sensitive to identifying immediate risk for suicide attempt. 4 items (scale 0-3; scale range = 0-12).
Excellent internal consistency (Alpha = 0.89) & sensitivity.

SECONDARY OUTCOMES

Self-Esteem/Coopersmith Self- Esteem Inventory 10 Self-report scale on self-esteem among youth and adolescents in personal and social context. 58

(32) min items (scale 0-1). Good internal consistency (Alpha = 0.86) & construct validity.

Impulsivity/ BIS-11 (33) 7min Self-report scale assessing cognitive, motor, and not planned impulsivity. 30 items (scale 0-4).
Excellent internal consistency (Alpha = 0.87) & specificity.

Self-Efficacy/ General Self-Efficacy Scale (34) 4min Self-report scale assessing self-efficacy among youth cross a number of daily stressors. 10 items
(scale 1-3). Good reliability (Alpha = 0.79).

Coping Strategies/Coping Across Situations 5 Self-report scale assessing stress coping strategies among youth. 16 items (scale 1 -5). Good

Questionnaire (35) min reliability (Alpha = 0.63).

Social support/Perceived Social Support Scale (36) 5min Self-report scale assessing emotional help and advice among youth. 12 items (scale 1-5). Good
reliability (Alpha = 0.86).

Social Skills/EHS (37) 8min Self-report scale assessing social skills through self-expression of anger or compliance in difference
scenarios. 33 items (scale 1-4). Excellent reliability (Alpha = 0.91) & construct validity.

Depression, Anxiety, & Stress/DASS-21 (38) 6min Self-report scale assessing depression, anxiety, and stress symptoms. 21 items (scale 0-3). Good
reliability (Alpha = 0.87) & construct validity.

Stigma/Discrimination and Devaluation Scale (39) 6min Self-report scale assessing awareness of stereotyping attitudes toward mental ilness (12 items)

(scale 0-3). Good reliability (Alpha = 0.82) & construct validity.

depression and suicidal ideation. van Spijker’s study estimated
an effect size of d = 0.35 according to Cohen’s parameters
(an effect size that is characterized as “small to moderate”
to identify differences between groups on suicidal ideation.
In order to detect an effect size of 0.35 with a = 0.05 and
b = 0.95, 214 subjects per arm are needed. Even if 20% loss
to follow-up occurs at the 2-month follow—up assessment in
each group (which is much larger than what was observed
in previous studies) (12), a sample size of 173 subjects per
group with a = 0.05 and b = 0.90 will be still able to detect
an effect size of 0.35 between groups. Considering the large
group of potential participants for this study (see Recruitment
and Screening), reaching the proposed sample size should be
feasible.

Data Analysis Plan

An “intention to treat” approach will be employed to conduct
main analyses. The assumptions of parametric statistical analysis
will be tested (normal distribution, and homogeneity of the error
variances), and descriptive and bivariate analyses on primary
(suicidal ideation) and secondary (e.g., depression) outcomes
will be performed. Our main analysis considers to test for
differences on the primary outcome (suicidal ideation) between
the intervention and control groups at the 2-month follow-
up by conducting lineal and multiple regression models. A
similar procedure will be conducted to test for differences on
secondary outcomes with and without controlling for a set of
covariates that include age, gender, education, and family income.

Since 3 time-point assessments will be conducted (baseline,
post-intervention, and 2-month follow-up), multilevel modeling
(MLM) for repeated measures will be used to estimate time
trends by comparing the effect of the intervention on primary
and secondary outcomes by evaluation time. Further analyses will
include “per protocol analysis” based, for instance, on how many
components of the intervention participants utilized, as well as
the frequency of use of the platform (how many time a day or a
week) and patterns of use.

Ethical Considerations

Pertinent study documents (e.g., research protocol, instruments,
informed consent, and informed assent forms) were approved
by the Ethics Committee for Human Subjects Research of
the Faculty of Medicine, of Universidad de Chile. In the
informed consent and assent process, potential participants, and
their parents or guardians, if they are under the age of 18,
will be informed about the possibility to participate in this
study and its objective and procedures. All participants will
be informed of the voluntary nature of this study and the
possibility to end their participation without affecting in any
way their standing or access to education at their school, or
access to mental health care, should they require it. Additionally,
confidentiality will be guaranteed, to ensure data integrity and
the protection of personal information. All in-person evaluations
will be conducted by mental health professionals, who will
receive training on human subjects protection. Participants will
be given a copy of the consent form, which will contain the
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contact information for the Principal Investigator, in the event
of any concern. Information provided by the participants will be
stored in the Data Coordinating Center at Faculty of Medicine,
Universidad de Chile. This data will be only handled by research
staff, who will be blinded to the status (intervention or control)
of each participant.

None of the activities of the project will have a direct economic
cost to the participants. A system for reporting and evaluating
adverse events will be established (including suicidal ideation
and suicide attempts). This will consider the notification to
the Ethics Committee, school authorities, and other relevant
institutions, such as mental health services, if a suicide attempt
occurs. This notification will be made immediately (within 24 h)
and the process will be directed by the principal investigator
(RA). All research team members (creators of the intervention,
interviewers, counselors, “expert group” teenagers) who interact
with the participants of this study will be trained in the detection
and reporting of ideation/suicide attempts. Permanent contact
with the Chilean Ministry of Health will be maintained, and they
will provide support in handling crisis situations and linking
participants to emergency mental health services emergency if
necessary.

Finally, this study complies with the NIH standards and
timeline for dissemination of results. Accordingly, the study has
been registered at ClinicalTrials.gov by the principal investigator
(RA). He will be the responsible for the accuracy of the record
and for updating it at least every 12 months, as required. Also,
aggregate results will be reported no later than 1 year after the
clinical trial completion date.

DISCUSSION

Adolescent suicide has recently gained increased public attention,
given the growing suicide rates reported worldwide. However,
the response from health services and educational system is

REFERENCES

1. World Health Organization. Preventing Suicide: a Global Imperative. Geneva:
World Health Organization (2014).

2. Zalsman G, Hawton K, Wasserman D, van Heeringen K, Arensman
E, Sarchiapone M, et al. Suicide prevention strategies
10-year  systematic review. Lancet  Psychiatry (2016)
doi: 10.1016/S2215-0366(16)30030-X

3. Patel V, Araya R, Chatterjee S, Chisholm D, Cohen A, De Silva
M. et al. Treatment and prevention of mental disorders in low-

Lancet (2007) 370:991-1005.

revisited:
3:646-59.

income and middle-income countries.
doi: 10.1016/S0140-6736(07)61240-9

4. McKinnon B, Gariépy G, Sentenac M, Elgar FJ. Adolescent suicidal behaviours
in 32 low-and middle-income countries. Bull World Health Organ. (2016)
94:340. doi: 10.2471/BLT.15.163295

5. Teti GL, Rebok E, Rojas SM, Grendas L, Daray FM. Systematic review of risk
factors for suicide and suicide attempt among psychiatric patients in Latin
America and Caribbean. Rev Panamericana Salud Publica (2014) 36:124-33.

6. UNICEF. Building the Future: Children and the Sustainable Development Goals
in Rich Countries. Florence (2017).

7. Ministerio de Salud. Estrategia Nacional de Salud para el Cumplimiento de los
Objetivos Sanitarios de la Década 2011 - 2020. Santiago: MINSAL (2011).

still insufficient. The lack of programs tailored to target this
population is even worse in LMICs, where significant gaps in
mental health services for youth have been documented (3).
A way to address such gaps is through the use of ICTs, in
developing and implementing programs that enhance protective
factors against suicidal behavior. Some evidence from HICs
has already shown the potential benefits of such programs but
further research is needed, especially in settings with restrained
resources. Providing local evidence is crucial for persuading
policy makers and other stakeholders, which is critical to ensure
that these programs, in case they prove to be effective, could be
widely disseminated and scaled up.

Accordingly, we have described a novel ICT-based program
aimed to target youth suicide in Chile. This is the first RCT of
such a program in Latin America, and to our knowledge, the first
of its kind in any LMIC. Given the increasing use of technological
devices in LMICs, this program has the potential to inform future
initiatives that seek to introduce ICT—based interventions in
those countries.

AUTHOR CONTRIBUTIONS

FM, ET, SS, and RA designed and wrote the study protocol.
FM, ET, and SS conducted the literature searchers and wrote
the first draft of the manuscript. MB, LY and RA provided
valuable feedback in terms of methods, description of the
intervention and ethical considerations. All the authors made
substantial contributions, and reviewed and approved the final
manuscript.

FUNDING

This study is supported by the Fund for the Promotion
of Scientific and Technological Development (FONDEF
ID16110060).

8. Ministerio de Salud. Programa Nacional de Prevencion del Suicidio. Santiago:
Ministerio de Salud (2007).

9. Chandrasekhar CP, Ghosh J. Information and communication technologies
and health in low income countries: the potential and the constraints. Bull
World Health Organ. (2001) 79:850-5.

10. Las Heras J. La adiccién de los adolescentes a Internet ;La incipiente epidemia
del siglo 212 Claves Polit Piibl. (2013) 8:1-6.

11. van Spijker BA, van Straten A, Kerkhof AJ. Effectiveness of online self-help for
suicidal thoughts: results of a randomised controlled trial. PloS ONE (2014)
9:¢90118. doi: 10.1371/journal.pone.0090118

12. Lai MH, Maniam T, Chan LE Ravindran AV. Caught in the web: a
review of web-based suicide prevention. ] Med Internet Res. (2014) 16:¢30.
doi: 10.2196/jmir.2973

13. Carli V, Hadlaczky G, Hokby S, Sarchiapone M, Wasserman D. EPA-1480-
Suicide prevention by internet and media based mental health promotion
(supreme). Eur Psychiatry (2014) 29:1. doi: 10.1016/50924-9338(14)78672-9

14. Hadlaczky G, Carli V, Sarchiapone M, Virnik A, Balizs J, Germanavicius
A, et al. 2947-Suicide prevention through internet based mental
health promotion: the supreme project. Eur Psychiatry. (2013) 28:1.
doi: 10.1016/50924-9338(13)77484-4

15. Ventura-Juca R, Carvajal C, Undurraga S, Vicu-a P, Ega-a ], Garib MJ.
Prevalencia de ideaciéon e intento suicida en adolescentes de la Region

Frontiers in Psychiatry | www.frontiersin.org

June 2018 | Volume 9 | Article 236


https://doi.org/10.1016/S2215-0366(16)30030-X
https://doi.org/10.1016/S0140-6736(07)61240-9
https://doi.org/10.2471/BLT.15.163295
https://doi.org/10.1371/journal.pone.0090118
https://doi.org/10.2196/jmir.2973
https://doi.org/10.1016/S0924-9338(14)78672-9
https://doi.org/10.1016/S0924-9338(13)77484-4
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Mascayano et al.

Using Technology to Prevent Suicide

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Metropolitana de Santiago de Chile. Rev Méd Chile (2010) 138:309-15.
doi: 10.4067/50034-98872010000300008

Pacheco B, Aranguiz C. Factores relacionados a la adherencia a tratamiento en
adolescentes con depresion. Rev Chilena Neuro-Psiquiatria (2008) 49:69-78.
doi: 10.4067/S0717-92272011000100009

Hoffmann M, Rojas G, Martinez V. Prevencion, deteccion, tratamiento o
seguimiento en salud mental de adolescentes a través del uso de Internet:
una revision sistemdtica cualitativa. Rev Méd Chile (2014) 142:494-500.
doi: 10.4067/S0034-98872014000400011

Patel V, Flisher AJ, Hetrick S, McGorry P. Mental health of young
people: a global public-health challenge. Lancet (2007) 369:1302-13.
doi: 10.1016/S0140-6736(07)60368-7

Aboujaoude E, Salame W, Naim L. Telemental health: a status update. World
Psychiatry (2015) 14:223-30. doi: 10.1002/wps.20218

Gobierno de Chile. Resultados Sexta Encuesta Nacional de Acceso y Usos de
Internet. Santiago: Subsecretaria de Telecomunicaciones (2015).

Valkenburg PM, Peter ]. Online communication among adolescents:
an integrated model of its attraction, opportunities, and risks. J
Adolesc  Health  (2011)  48:121-7. doi:  10.1016/j.jadohealth.2010.
08.020

Cresswell KM, Bates DW, Sheikh A. Ten key considerations for
the successful implementation and adoption of large-scale health
information technology. ] Am Med Informatics Assoc. (2013) 20:e9-13.
doi: 10.1136/amiajnl-2013-001684

Salvo L, Castro A. Soledad, impulsividad, consumo de alcohol y su
relacion con suicidalidad en adolescentes. Rev Méd Chile (2013) 141:428-34.
doi: 10.4067/50034-98872013000400002

Bustamante F  Florenzano R. Programas de prevencion del
suicidio adolescente en establecimientos escolares: una revision
de la literatura. Rev Chilena Neuro Psiquiatria (2013) 51:126-36.
doi: 10.4067/50717-92272013000200006

Minoletti A, Galea S, Susser E. Community mental health services in Latin
America for people with severe mental disorders. Public Health Rev. (2012)
34:13. doi: 10.1007/BF03391681

Subsecretaria de Desarrollo Regional y Administrativo. Ministerio de Interior.
Gobierno de Chile. (2017). Available online at: http://www.subdere.gov.cl.
Gobierno de Chile. Census 2017: Preliminary Findings. Santiago: National
Institute of Statistics (2017).

Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental health smartphone
apps: review and evidence-based recommendations for future developments.
JMIR Mental Health (2016) 3:e7. doi: 10.2196/mental.4984

McHugo GJ, Drake RE, Whitley R, Bond GR, Campbell K, Rapp CA,
et al. Fidelity outcomes in the National implementing evidence-based
practices project. Psychiatr Serv. (2007) 58:1279-84. doi: 10.1176/ps.2007.58.1
0.1279

30.

31.

32.

33.

34.

36.

37.

38.

39.

Bellg AJ, Borrelli B, Resnick B, Hecht ], Minicucci DS, Ory M, et al. Enhancing
treatment fidelity in health behavior change studies: best practices and
recommendations from the NIH behavior change consortium. Health Psychol.
(2004) 23:443-51. doi: 10.1037/0278-6133.23.5.443

Salvo L, Melipilldn R, Castro A. Reliability, validity and cutoff point for scale
screening of suicidality in adolescents. Rev Chilena Neuropsiquiatria (2009)
47:16-23.

Brinkmann H, Segure M, Solar M. Adaptacion, estandarizacion y elaboracion
de normas para el Inventario de Autoes-tima de Coopersmith. Rev Chilena
Psicol. (1989) 1:63-8.

Martinez-Loredo V, Fernandez-Hermida JR, Ferndndez-Artamendi S,
Carballo JL, Garcia-Rodriguez O. Spanish adaptation and validation of the
Barratt Impulsiveness Scale for early adolescents (BIS-11-A). Int J Clin Health
Psychol. (2015) 15:274-82. doi: 10.1016/j.ijchp.2015.07.002

Cid P, Orellana A, Barriga O. Validacion de la
autoeficacia general en Chile. Rev Méd Chile (2010)
doi: 10.4067/50034-98872010000500004

Pulice HM. Modos de Afrontamiento al Estrés en Mujeres Que se
Desempe-an Como Trabajadoras, Madres y Amas De Casa. Doctoral
dissertation, Pontificia Universidad Catélica de Chile, Santiago (2005).
doi: 10.1590/S1413-85572012000100013

Jiménez Figueroa AE, Jara Gutiérrez MJ, Miranda Celis ER. Burnout, apoyo
social y satisfaccion laboral en docentes. Psicol Escolar Educ. (2012) 16:125-34.
Miranda-Zapata E, Riquelme-Mella E, Cifuentes-Cid H, Riquelme-Bravo
P. Anilisis factorial confirmatorio de la Escala de habilidades sociales
en universitarios chilenos. Rev Latinoamericana Psicol. (2014) 46:73-82.
doi: 10.1016/S0120-0534(14)70010-X

Antunez Z, Vinet EV. Depression Anxiety Stress Scales (DASS-21): Validation
of the abbreviated version in Chilean university students. Terapia Psicol.
(2012) 30:49-55. doi: 10.4067/50718-48082012000300005.

Link BG. Understanding labeling effects in the area of mental disorders: An
assessment of the effects of expectations of rejection. Am Sociol Rev. (1987)
52:96-112. doi: 10.2307/2095395

escala de
138:551-7.

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Mascayano, Schilling, Tapia, Santander, Burrone, Yang and
Alvarado. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

June 2018 | Volume 9 | Article 236


https://doi.org/10.4067/S0034-98872010000300008
https://doi.org/10.4067/S0717-92272011000100009
https://doi.org/10.4067/S0034-98872014000400011
https://doi.org/10.1016/S0140-6736(07)60368-7
https://doi.org/10.1002/wps.20218
https://doi.org/10.1016/j.jadohealth.2010.08.020
https://doi.org/10.1136/amiajnl-2013-001684
https://doi.org/10.4067/S0034-98872013000400002
https://doi.org/10.4067/S0717-92272013000200006
https://doi.org/10.1007/BF03391681
http://www.subdere.gov.cl
https://doi.org/10.2196/mental.4984
https://doi.org/10.1176/ps.2007.58.10.1279
https://doi.org/10.1037/0278-6133.23.5.443
https://doi.org/10.1016/j.ijchp.2015.07.002
https://doi.org/10.4067/S0034-98872010000500004
https://doi.org/10.1590/S1413-85572012000100013
https://doi.org/10.1016/S0120-0534(14)70010-X
https://doi.org/10.4067/S0718-48082012000300005.
https://doi.org/10.2307/2095395
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Using Information and Communication Technologies to Prevent Suicide Among Secondary School Students in Two Regions of Chile: A Randomized Controlled Trial
	Introduction
	Past Interventions Based on Information and Communications Technologies to Reduce Suicide
	Using ICT-Based Interventions to Prevent Suicide in Chile and Latin America
	The Setting

	Methods/Design
	Trial Design
	Eligibility Criteria for Trial Participants
	Recruitment and Screening
	Randomization and Treatment Allocation
	Interventions
	Description of Design of Intervention

	Intervention Arm
	Control Arm
	Fidelity Assessment
	Outcomes and Measures
	Sample Size and Power Calculation
	Data Analysis Plan
	Ethical Considerations

	Discussion
	Author Contributions
	Funding
	References


