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Digital Mental Health Interventions for Children and Youth

ABSTRACT

The period from childhood to adolescence is critical for mental health promotion,
as it is estimated that, worldwide, approximately 10% to 20% of individuals in this age
group have mental health problems that may lead to mental disorders that may persist
throughout adulthood (Dray et al., 2017; Kessler et al., 2005; World Health Organization,
2021). Furthermore, recent studies show that mental health problems during childhood
and adolescence contribute to a decrease in academic performance and an increase of
risk-taking behaviors, self-injury and suicide, with consequences into adulthood. Thus,
preventing mental health problems in children and adolescents is essential to promote
positive lifelong outcomes for young people (Dray et al., 2017). Schools are a privileged
context for creating favorable environments for the implementation of mental health
promotion programs, effectively and with long-term benefits (Tomé & Matos, 2012). This
context allows for an early intervention during the phase of development of
socioemotional skills, thus enhancing the results of the programs themselves, contributing
to the healthy development of children and youth and to a higher academic achievement

of students (Lima-Serrano & Lima-Rodriguez, 2014; Sakellari et al., 2021).

Keywords: mental disorders; mental health; children and youth; digital programs;

community interventions; school-based intervention.

INTRODUCTION

The present chapter will address the relevance and benefits of digital mental health
programs for school-age children and adolescents to promote a healthy child and
adolescent development and prevent mental disorders in adulthood. These programs,
when applied in schools, allow for a large-scale implementation and they are generally
effective in preventing risky behaviors and reducing mental distress. Moreover, these
have been shown to be even more effective in managing anxiety, improving depressive
symptoms and emotion regulation, and increasing academic performance (Castillo et al.,
2019; Dray et al., 2017; Sakellari et al., 2021).

This chapter will also address the relevance of the topic of mental health, as it
encompasses and impacts the state of well-being of individuals, influencing their

development and functioning in everyday life (WHO, 2004). This theme gains even more
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importance when it comes to the child and adolescent population, as this stage of
development is a critical period for mental health promotion (Keles et al., 2020), with
about 10% to 20% of children and adolescents experiencing mental illness problems that
may persist into adulthood, impacting a large part of the individual's life course, in several
key areas of development (Raven et al., 2017) (Dray et al., 2017; Kessler et al., 2005;
World Health Organization (WHO), 2016).

The COVID-19 (Corona Virus Disease) pandemic brought repercussions on the well-
being of youth and adolescents, which led to a worsening of symptoms associated with

mental illness (Listernick and Badawy, 2021).

Prior to the pandemic, community-based approaches for social and mental health
problem solving already existed, with schools being the best context for implementing
mental health promotion programs for children and youth, especially when combined

with a cognitive-behavioral component (Castillo et al 2019; Tomé & Matos, 2012).

The pandemic and technological evolution have allowed for increased forms of
communication for young people, in addition to enabling the availability of computer
technologies, artificial intelligence and mobile applications (apps) (Keles et al, 2020;
Mclntyre et al, 2021; Sander & Lobo, 2015; Shah et al, 2019). Thus, eHealth has also
evolved, facilitating community access to online medical information and digital health-
related tools (Ghorbanian Zolbin et al., 2022). Thus, throughout the chapter, it is possible
to understand how digital mental health interventions have shown promise for bridging
gaps in service delivery in the child and youth mental health sector, which include
internet-based programs, mobile devices and computers, as well as cell phone apps (Gan
et al., 2021; Mcintyre et al., 2021; Wozney et al., 2018).

I. MENTAL HEALTH IN CHILDHOOD AND
ADOLESCENCE

According to World Health Organization (2004), mental health should not be
understood only as the "absence of illness”, but rather as a full state of well-being, in
which the individual fully develops his or her skills, copes with the stresses of daily life,

performs productive work, and contributes to the improvement of his or her community.
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In contrast, mental illness occurs when there is an inherent condition that affects

cognition, emotion, and behavior (Manderscheid et al., 2010).

In the case of children and adolescents, these developmental stages are critical periods
for mental health promotion, as they have a limited capacity for self-regulation and are
more vulnerable to peer pressure and peer influence on their person and their day-to-day
choices (Keles et al., 2020). It is estimated that, worldwide, about 10% to 20% of children
and adolescents experience mental health problems, resulting in reported mental disorders
between the ages of 12 to 24 years that, in most cases, persist throughout adulthood,
presenting a profound and lasting impact on the individual and on the society (Dray et al.,
2017; Kessler et al., 2005; World Health Organization, 2016).

In a systematic review done by Piao and colleagues (2022), the incidence and
prevalence rates of mental disorders were assessed on a global scale, between 1990 and
2019, particularly in the child and youth population, in the following four age groups: 0
to 4 years old, 5 to 9 years old, 10 to 14 years old, and 15 to 19 years old. This study
concluded that major depressive disorder was the one with the highest incidence,
followed by conduct disorders and anxiety disorders, respectively. Compared to 1990, in
2019 the incidence of mental disorders grew by 6.8%, with depressive disorders, eating
disorders and conduct disorders having the highest growth. In this study, Piao and his
collaborators (2022) also specified that in children under the age of 5, depressive disorder
has the highest occurrence, followed by dysthymia; in both the 5 to 9 years old range and
the 10 to 14 years old range, bulimia nervosa was the most prevalent, followed by
depressive disorder, and finally, in the 15 to 19 years old range, bulimia and anorexia

nervosa were found to have the highest incidence.

In another but smaller-scale systematic review conducted by the Gulf Cooperation
Council, the prevalence of mental health disorders in children and adolescents in the
countries of Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates
was investigated (Chan et al., 2021). In the analysis by Chan and his collaborators (2021),
it was observed that the pooled prevalence of depressive symptoms ranged from 6.12%
to 45.09%, anxiety in children and adolescents in the Gulf Cooperation Council ranged
from 17.27% to 57.04%, and the prevalence of eating disorders was 31.55%. When
compared to global prevalence, it can be seen that the Gulf Cooperation Council values
seem to exceed the global prevalence values, so it can be deduced that the sociocultural

context in which the child and adolescent population lives can have a determining impact
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on the development of conditions that affect their mental health (Chan et al., 2021). In
addition to sociocultural factors, in a research conducted by Fledderjohann and colleagues
(Fledderjohann et al., 2021), factors such as low socioeconomic status, family instability,
and parental distress were highlighted as conditioning factors for the mental health of
children and young people. In addition, it was observed that migrant, physically disabled,
or lesbian, gay, bisexual, transgender and queer children tend to have greater mental

health instability (Fledderjohann et al., 2021).

Recent studies show that mental health problems during childhood and adolescence
contribute to decreased academic performance and increased risk-taking behaviors, self-
injury, and suicide (Arnow, 2004; Dray et al., 2017). In a meta-analysis conducted by
Gillies and colleagues (2018), 172 datasets on 597 548 participants from 41 countries,
and whose ages were between 12 and 18 years, were analyzed, and in which it was found
that the lifetime prevalence of self-harm among these young people is 16.9%. Mental
health problems in children and young people have been shown to contribute to lower
educational achievement and higher rates of adherence to general health risk behaviors,
self-harm and suicide, which persist into adulthood (Arnow, 2004; Dray et al., 2017).
Therefore, prevention of mental health problems in children and adolescents is essential
to promote positive lifelong outcomes for young people (Dray et al., 2017).

Depressive disorder can be understood as a general symptom of low mood, an
emotional reaction to a problem, characterized by depressed mood, moodiness,
anhedonia, and decreased energy (Arraras & Manrique, 2019; World Health
Organization, 2017). In a recent meta-analysis, whose population encompassed young
people aged from 10 to 19 years old, the overall prevalence rate of occasional depressive
symptoms was found to be 34%, self-reported between 2001 and 2020 (Shorey et al.,
2022). In addition to these data, the prevalence of depressive disorders and dysthymia
were also found to be around 8% and 4%, respectively, with a higher incidence in female
adolescents (Shorey et al., 2022). This long-term disorder has a considerable impact on
functionality, since it is accompanied by psychophysiological changes, loss of hygiene
habits, slower speech and thinking, as well as reduced self-esteem and self-confidence,
deficits in executive functions, memory and attention, feelings of guilt and pessimistic
perspectives of the future (American Psychiatric Association, 2013; Belmaker & Agam,
2008; Hao et al., 2020; Lannigan & Noyes, 2019; Penninx et al., 2013; Lapolla et al.,
2015; Matias et al., 2016)


https://dictionary.cambridge.org/pt/dicionario/ingles/gay
https://dictionary.cambridge.org/pt/dicionario/ingles/bisexual
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Anxiety disorders are among the most common and harmful mental health disorders
in children and adolescents and they are characterized by excessive and/or persistent
anxiety and worry about several areas, such as work and education, which are difficult to
control (American Psychiatric Association, 2013). The manifestation of the symptoms
can occur at the physical level, through a feeling of restlessness, tiredness, fatigue,
difficulty in concentrating, irritability, muscle tension and changes in sleep (American
Psychiatric Association, 2013). The prevalence of these disorders in younger populations
is estimated to be between 10% and 20%, with a higher incidence in females (American
Psychiatric Association, 2013; Kieling et al., 2011). The excessive fear, worry and
negative beliefs presented in this condition can result in feelings of distress and functional
difficulties in social, school and family participation (Vizard et al., 2020).

In the case of eating disorders, according to Diagnostic and Statistical Manual of
Mental Disorders - V (DSM-V) (2013) these are characterized by a persistent disturbance
in eating-related behaviors, resulting in changes in food intake or absorption that have a
significant impact on the individual's physical health or psychosocial functioning. The
most common eating disorders are pica, rumination disorder, avoidance/restriction of
food intake disorder, anorexia nervosa, bulimia nervosa, and compulsive eating disorder
(American Psychiatric Association, 2013). In children and youth, these disorders have a
prevalence of about 4.4%, being more common in females, although according to the new
DSM-V diagnostic criteria, eating disorders have increased by about 28% in males, which
shows that there is an undervaluation of this disease in males (Vo et al., 2016). People
who live with these disorders experience feelings of self-rejection, emotional difficulties
and exhibit overly controlled or out of control eating patterns, severely impacting their
occupations, roles, responsibilities, and relationships (American Psychiatric Association,
2013; Brown et al., 2019; Ciarma & Mathew, 2017; Treasure et al., 2020).

It is also important to note that depression and anxiety disorders often occur
simultaneously, with one in three adolescents experiencing symptoms of anxiety that are
considered clinically significant (Mccarthy, 2020). Depressive and anxiety disorders also
occur simultaneously with eating disorders. Many individuals with eating disorders report
the presence of anxiety disorder or symptoms prior to the onset of the eating disorder
(American Psychiatric Association, 2013). Thus, challenges are beginning to emerge for
public health facilities to meet the needs of users and for which prevention and treatment

countermeasures are urgently needed (Piao et al., 2022).
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According to Listernick and Badawy (2021), there is preliminary data to suggest that
the COVID-19 pandemic had a significant impact on the psychosocial well-being of the
pediatric population, causing an increase in cases of adolescents with anxiety symptoms.
COVID-19 brought implications for the general population, but had a greater emphasis
on the pediatric population who, still with little sense of reality, saw the closure of
educational facilities, had a reduction in the process of socialization and peer play, had to
subjugate themselves to sedentary lifestyles, make a greater use of social networks for
connection, deal with family members infected with the virus and possible deaths, among
other salient events (Hossain et al., 2022; Listernick & Badawy, 2021). In another survey
conducted by Patrick and his collaborators (2020), in which they questioned parents about
their children's mental health, about 14% of parents reported that their emotional
symptoms worsened during the pandemic. Also a study conducted in the United
Kingdom, which contemplated 168 participants, reiterates that there was an increase in
depressive symptoms in 75% of assessments given to children with average ages between
7.6 and 11.6 years during the lockdown, when compared to the period before the
pandemic (Bignardi et al., 2020). Therefore, with the mental health crisis emerging from
the pandemic, it has become even more pertinent to create psychosocial services and
programs to mitigate the imprints of the pandemic on the mental health of children and
young people (Hossain et al., 2022).

Technological developments and the pandemic have revolutionized the ways in which
young people communicate, given that these population now uses social media on a daily
basis to keep in touch with peers (Shah et al., 2019; Keles et al., 2020). As technological
devices and social media become an increasingly large and more significant part of young
people's daily lives, the benefits and drawbacks of digital equipment and social platforms
and their impact on young people's psychosocial development are increasingly a cause
for concern (Shah et al., 2019). Particularly during the pandemic period, with this increase
in young people's use of social media, the consequences resulting from the potentially
adverse effects of social media have also increased, namely the increased likelihood of
them developing problems related to mental illness (Keles et al., 2020). In a study
conducted in the year of 2019, it sought to ascertain what the risks of excessive use of
digital technologies were, with a greater focus on social media, and the two conditions
that were most frequently reported were cyberbullying and depression. However, there

were other symptoms related to mental illness such as obesity, eating disorders,
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personality disorders, anxiety disorders, phobias, and social isolation (Souza & Ximenes
Carneiro da Cunha, 2019).

A study by Kor and Shoshani (2023) evaluated the feasibility and effectiveness of a
Positive Psychology Addiction Prevention intervention in a school setting, whose goal
was to reduce substance and digital media use and, consequently, increase the mental
health of school-aged children during the COVID-19 pandemic. The sample consisted of
1,670 children and adolescents from six primary and secondary schools in Israel, whose
average age was approximately 13 years. A three-year longitudinal repeated measures
randomized control design was used to examine changes in substance use, digital media
use, and psychological symptoms in the intervention and control groups. These were
assessed at pre-test in September 2019, at post-test about eight months later, and at 12-
month follow-up. The prevalence of tobacco, alcohol and marijuana use decreased
significantly between the pre-test and the follow-up period in the intervention group and
increased significantly in the control group. Daily digital media use increased in both
groups during the pandemic period. The intervention group reported a significant
reduction in psychological symptoms and negative emotions, as well as an increase in
positive emotions and life satisfaction after the intervention compared to the control
group. Thus, this study shows that wellness and addiction prevention interventions can
be effective in improving the mental health of school children during pandemics or crisis

periods (Kor & Shoshani, 2023).

Most mental illnesses in adulthood have their onset and manifestation of symptoms
during adolescence or early adulthood, interfering with essential areas of development,
such as education, social relationships and the transition to work (Raven et al., 2017).
Several studies and systematic reviews suggest that adversities experienced during
childhood can have long-term consequences on the physical and mental health of an
individual (Najman et al., 2022). Some of these consequences may include heart disease,
cancer, alcohol and substance use, depression, and early death (Najman et al., 2022). The
presence of mental health conditions in children and adolescents can also have
consequences for their educational development and later work-related aspects (Lopez-

Lopez et al., 2020).

Despite the high prevalence of mental health problems in children and young people,
evidence shows that this is the population that is most afraid of seeking help and that, on

the other hand, parents and teachers have difficulties in identifying and distinguishing the
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signs. Studies suggest that the lack of information on the topic of mental health is one of
the major obstacles to early intervention in this issue, thus it is important to have programs
that promote literacy and the detection of warning signs in school-aged young people

(National Youth Council of Ireland, 2013; Ozer & Schotland, 2011).

II. MENTAL HEALTH PROGRAMS IN SCHOOL SETTINGS

Community-based approaches (which are interventions that target individuals in that
community and are provided in community settings) appear to help address social and
mental health problems, thus promoting well-being. Some reviews justifies the success
of this type of intervention due to the identification of socioecological facilitators or
barriers, which include individual, interpersonal, organizational/institutional, community
and political factors, that can have a positive or negative impact on mental health
(Anderson et al., 2015; McLeroy et al., 1988). Community-based interventions also allow
for providing resources and information that can address the individuals' problems,

desires, needs, and expectations (Castillo et al. 2019).

Schools are a privileged context for the creation of favorable environments for the
implementation of mental health promotion programs, in an effective way and with long-
term benefits (Tomé & Matos, 2012). This context allows for an early intervention during
the phase of development of socioemotional skills, thus enhancing the outcomes of the
programs themselves, contributing to an healthy child and adolescent development and
higher academic achievement of students (Lima-Serrano & Lima-Rodriguez, 2014;

Sakellari et al., 2021).

The World Health Organization (2013) advocates the implementation of prevention
programs that promote people's capabilities, acting before symptoms manifest. In the case
of mental health interventions for children and adolescents, school-based programs are
advantageous, since in this context it is possible to reach virtually all school-aged children
and youth, as well as their parents, teachers, and assistants, regardless of their resources,
making it possible to implement prevention interventions on a large scale (Garcia-Carrion

et al., 2019; Sakellari et al., 2021; Weist & Murray, 2008).

These interventions are based on the premise that the problems experienced by
children and adolescents are determined by the interaction of individual, environmental

and family factors. Therefore, these interventions often aim to promote general mental
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health, encourage physical activity, improve nutritional habits, and prevent substance use

(Champion et al., 2013; Sakellari et al., 2021).

Within the school community, it is also important to note that there seems to be greater
effectiveness in approaches that include the whole school and its community and that use
models of promoting social skills. It is also important that education is used among peers,
fostering student participation and initiative, and that it is continuous over time so that it
becomes a school culture (Jané-Llopis & Barry, 2005). The World Health Organization
(2013) also supports the implementation of programs that include strategies to reduce
stigma, social exclusion, discrimination, and unequal opportunities, involving the entire
school community, so that the effect produced is broader. To this end, there seems to be
evidence that promoting interactions between children and adolescents, involving them
in dialogues with their parents, teachers and community members, and health

professionals, contributes to better long-term outcomes (Garcia-Carrion et al., 2019).

Single session interventions are specific, structured programs that involve only one
treatment session, but should the client deem it necessary, may require more sessions
(Ghosh et al., 2023). Single session interventions have been developed based on various
treatment approaches, including cognitive-behavioral therapy and solution-focused
psychodynamics. Single session interventions have been shown to be effective for various
health conditions, including mental health problems and stress. In the case of digital single
session interventions, these have been shown to be adequate and successful in both school

and out-of-school settings (Ghosh et al., 2023).

According to current scientific evidence, these mental health programs applied in
school settings, when they include a cognitive-behavioral therapy component,
demonstrate positive outcomes on emotional regulation, anxiety management and
problem solving, as well as on internalizing problems and general psychological distress
(Castillo et al., 2019). However, these conventional interventions have a high cost and
associated stigma, resulting in barriers to accessing them, with studies finding that only a
minority of children and young people with experience of mental illness have access to
support and treatment, with only an estimated 2% receiving specialist and evidence-based

interventions (Jennings et al., 2016; Reardon et al., 2020).

Authors such as Schoen-Ferreira, Aznar-Farias and Silvares (2003) argue that it is

necessary that schools also give importance to relationships among students and not only
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to the contents inherent to the school path. Understanding students, children and
adolescents, as biopsychosocial beings with their own needs opens intervention windows
that go beyond the school syllabus. Furthermore, peers can contribute to the observation
of the characteristic symptoms of depression, if they are sensitized to the topic (Bahls &
Bahls, 2002). According to Baggio, Palazzo and Aerts (2009), it is in the school
environment that patterns of behavior and relationships that can be considered harmful to
the physical and mental health of children and adolescents are reproduced. When talking
about mental health programs for children and young people, it is necessary to understand
that the school should not be transformed into a "psychologist's office™ but to affirm its
important role in raising awareness of the school community about the issue of "mental
health" (Silva & Barros, 2021).

III. eHEALTH, eMENTAL AND DIGITAL PROGRAMS FOR
INTERVENTION IN MENTAL HEALTH

Technological advances in recent decades have led to unexpected and large-scale
transformations in our community, increasing the availability of computer technologies,
artificial intelligence and mobile applications (McIntyre et al., 2021; Sander & Lobo,
2015). Given the technological era in which we currently live, the healthcare field has
also been undergoing a constant digitization of health services, implementing eHealth-
based service options, such as fitness apps, relaxation and depressive symptom screening
apps or digital health wallets, such as, for example, SNS24 (Caillaud et al., 2022; Han et
al., 2020; McCloud et al., 2020; McDonald, 2022). This large-scale increase in digital
health apps, websites and programs is a result of the global spread of cell phone use,
which is mostly free and fast to download these apps, showing itself to the population as
an effective alternative to the absence of professional help, or due to the delayed response

of health systems (McCloud et al., 2020; MclIntyre et al., 2021).

The emergence of these eHealth services facilitates community access to online
medical information and digital health-related tools (Ghorbanian Zolbin et al., 2022).
There is evidence of the use of digital apps, for example, developed with the goal of
providing health literacy and behavior change counseling and using gamification, for
young students to improve their levels of physical activity (Caillaud et al., 2022). In
addition, there is also the use of program-based school interventions to promote digital

health literacy as well as healthy lifestyle adoption in young people, which addresses
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topics such as physical activity, nutrition, sleep hygiene, stress management and social

connectedness (Hyman et al., 2020).

Also in mental health, digital interventions have shown promise for bridging gaps in
mental health service delivery as an alternative model of care that increases person
engagement in treatment and reduces barriers to treatment seeking due to associated
stigma (Gan et al., 2021; Mcintyre et al., 2021). Electronic mental health (eMental)
technologies, which include web-based programs, mobile devices and computers, and cell
phone apps, improve access and availability to mental health (Wozney et al., 2018).
Currently, a plethora of mental health apps already exist on commercial platforms such
as the Apple Store or the Google Play Store (McIntyre et al., 2021). However, several
authors claim that few mental health apps have undergone rigorous and controlled

validation (Lehtimaki et al., 2021; McCloud et al., 2020; Mclntyre et al., 2021).

In a systematic review by Gan and colleagues (2021), it was found that greater
engagement was significantly associated with improvements in mental health following
the intervention. This association was also consistent regardless of intervention type
(unguided/guided), diagnosis, or mental health status of participants. Thus, this
systematic review provides evidence that engagement in digital mental health

interventions is associated with therapeutic gains (Gan et al., 2021).

The study by Cross and colleagues (2023) also highlighted evidence of the
effectiveness of the combined use of digital mental health technologies alongside face-
to-face clinical care, which has been improving the efficiency of mental health services
and young people's relationship with clinicians. In this study, the effectiveness of
combined care was verified, as well as the mental health technology platforms currently
in use, such as the case of moderated online social therapy and also the impact of virtual
reality on anxiety disorders and psychotic cases, which have been shown to be highly

effective (Cross et al., 2023).

Unstructured digital mental health services were also analyzed, such as the case of
“ReachOut”. “ReachOut” provides psychoeducational information, personal stories,
quizzes, videos and audio recordings, in addition to apps and tools, peer support and
trained moderators, pathways to clinical support, and recommendations personalized to
each user. In a study by Khal et al. (2020) which examined the effectiveness of this

intervention, 1982 participants residing in Australia and ranging in age from 14 to 25 were
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collected to participate in this 3-month study, with 81.18% of the participants completing
the program. The purpose of this study was to examine the effectiveness of “ReachOut”
in reducing depression, anxiety, stress, and suicide risk, and the results showed that over
the 12-week study period, youth who used this self-directed, unstructured form of
intervention reported modest but significant reductions in symptoms of depression,

anxiety, stress, and suicide risk (Kahl et al., 2020).

Monitoring specific mental health indicators through smart and portable electronic
devices has also shown promise compared to intrusive traditional approaches for the same
purpose (Fazeli et al., 2022). In a study by Fazeli and collaborators (2022), which aimed
to evaluate and create a system for continuous monitoring of primary physiological
signals through a smartwatch, it was possible to investigate perceived stress and better

understand patient behavior, in order to promote a more personalized intervention.

Although it is still under-reported, it appears that eHealth is also trying to reach out
to acute admissions in adult psychiatry, with studies such as Sharma and colleagues
(2022) attempting to evaluate the effectiveness of an app called "MindShift Cognitive
Behavioral Therapy" to help patients manage their anxiety symptoms through digitized
Cognitive Behavioral Therapy. However, due to user turnover, it was only possible to
ascertain the acceptability of users to participate in the study, and further research in this

area is required (Sharma et al., 2022).

Currently, there are also apps for momentary assessment of depressive symptoms for
adults, such as "Mind.me", which assesses symptoms based on the Patient Health
Questionnaire 9 demonstrating predictive accuracy and effectiveness in screening for
depressive symptoms (MclIntyre et al., 2021).

Finally, one mHealth area in youth that could benefit from further study is Digital
game-based learning, which uses digital games for educational purposes. The evaluation
of the effectiveness of Digital game-based learning programs and user engagement in it
has been little explored. The study by Huen and colleagues (2016), aimed to describe and
evaluate a Digital game-based learning program called "Professor Gooley and the Flame
of Mind," which aimed to promote adolescent mental health through the positive
psychology approach and foundations of cognitive-behavioral therapy. Thus, 498 high
school students were collected, of whom 192 completed all 8 modules of the program,

which lasted 3 months, with weekly sessions lasting 45 minutes. In this study, evidence
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was reported that the participants engaged appropriately in the program activities and that
this resulted in learning throughout the modules, which consequently improved their
psychological well-being. Thus, this study provides evidence that the digital technologies
and innovations of Digital game-based learning can contribute to the mental health of

young people (Huen et al., 2016).

IV. ONLINE MENTAL ILLNESS PREVENTION PROGRAMS
FOR CHILDREN AND YOUNG PEOPLE

In the case of children and young people, digital mental health interventions have also
shown promising and optimized outcomes, as this population increasingly tends to be
more comfortable and familiar with processing information and engaging with content
through digital means (Office of Communications, 2020). These interventions include
web-based or computer-based programs, rely on cognitive-behavioral therapy-based
techniques and have been shown to be effective in reducing the severity of anxiety
symptoms and overcoming the barriers of access, cost and stigma associated with
conventional cognitive behavioral therapy (Andrews et al., 2018; Ebert et al., 2015;
Fulmer et al., 2018; Garbutt et al., 2019; Hill et al., 2018; Hollis et al., 2017; Kretzschmar
etal., 2019; Pennant et al., 2015; Shafran et al., 2009).

Domhardt and colleagues (2021) conducted a systematic review, which aimed to
evaluate studies on mediators and mechanisms of change in different Digital health
interventions, for common mental disorders in children and adolescents. A total of 25
studies were included in the review, with the majority being conducted in the United
States. Most participants were female and their mean age was 18.49 years, with the lowest
mean age being 5.4 years and the highest being 21.02 years, and the mean dropout rate
was 18%. Study participants were recruited from educational or health-related settings
and most interventions were based on cognitive-behavioral therapy, relaxation strategies,
and elements of social learning theory were implemented. Other interventions considered
were acceptance and commitment therapy, components of family therapy, problem
solving and communication training, cognitive restructuring, and alternative family roles.
It was also found that the importance of emotion regulation may be underestimated in
digital psychotherapeutic interventions for children and adolescents (Domhardt et al.,

2021),
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An example of a digital approach in mental health is the creation of self-help apps for
cell phones to improve access to support and enable reliable and affordable care (Han et
al., 2020). In Khanna and Carper's (2022) review, a variety of approaches for intervening
with youth with anxiety that incorporate digital technology into the treatment process are
mentioned. There are web-based programs with online digital resources that encompass
training for parents and preventive interventions that are shown to be effective in reducing
anxious and depressive symptoms in youth. In addition, with the use of smartphones,
mental health apps for anxiety disorders have also been developed, some serving as stand-
alone interventions and others as monitoring apps, such as "Anxiety Coach" or
"SmartCAT", designed to complement the treatment of this type of disorder. Another
intervention mentioned by these authors is Virtual Reality in a youth context, which
facilitates exposure to situations that cause anxiety and promotes adherence to treatment,
and its effectiveness has been reported in several studies that aimed to improve anxiogenic

symptoms associated with phobias (Khanna & Carper, 2022).

Han and colleagues (2020) even conducted a study to evaluate the effectiveness of the
app called "LifeBuoy," an app designed for young people with lived experience of suicidal
thoughts and incorporating positive psychology and psychoeducation principles, as well
as strategies for emotional regulation, grief tolerance, relaxation exercises, games, and
even a "help" button with links to hotlines (Han et al., 2020). The use of the cognitive
behavioral therapy based mobile app "Feel Stress Free" to treat symptoms of depression
and anxiety has also been studied in young people, in this case college student (McCloud
et al., 2020). Similar to "LifeBuoy", the app incorporated relaxation activities, mood
monitoring and regulation, mini games, among others, and this app may also be

promising, although it needs further research (Han et al., 2020; McCloud et al., 2020).

Another example of this type of intervention is Brief Digital Interventions (BDIs),
referred to in the review by Cwinn et al. (2022). In this review, BDIs and a protocol for
mental health prevention in schools in response to the mental health crisis stemming from
the pandemic are described. The protocol described involved digital psychoeducation and
skills modules based on the principles of cognitive-behavioral therapy (iICBT) transmitted
over the Internet, which help young people identify specific areas where they can apply
skills to resolve psychosocial difficulties. According to the authors, there are several iICBT

programs developed for implementation in school settings, and these are shown to be a
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useful tool for promoting mental health in children and youth, as evidence confirms

reductions in symptoms of anxiety and depression (Cwinn et al., 2022).

In a systematic review by Lehtimaki and colleagues (2021), aimed at synthesizing the
current evidence on digital health interventions for adolescents and youth with mental
health problems, systematic reviews and meta-analyses on digital mental health
interventions were analyzed, with participants whose ages ranged from 10 to 24 years.
Most of the systematic reviews and meta-analyses included in this review had a greater
focus on anxiety, depression, or anxiety and depression concurrently, and evidence was
found on the benefits of digital mental health interventions for these conditions. It should
be noted, however, that the effectiveness of digital mental health interventions such as
therapeutic video games, mobile apps, or social networking sites remains inconclusive, at
least in the systematic reviews reviewed (Lehtimaki et al., 2021). Lehtimaki and
colleagues (2021) also concluded that digital interventions appear to have additional
benefits for supporting adolescents and youth where access to real-world health care is

limited or when waiting times are long.

Currently, research is continuing into the implementation of digital mental health
programs in schools. This is the case with the "Smooth Sailing" service developed by the
Black Dog Institute, which consists of a web-based mental health service for students in
secondary schools. As explained in the study developed by Bridianne O'Dea and her
collaborators (2019), "Smooth Sailing™ is run through a website with a screening service
for anxiety and depression, in addition to interventions grounded with the Australian
Clinical Practice Guidelines, which includes self-directed psychoeducation and cognitive
behavioral therapy services, as well as a direct access link to face-to-face care from a
school counselor, when in the screenings the student is identified with moderate to severe
symptoms; in the most severe cases, when the student reports through the website that he
or she has thoughts of self-harm or suicidal ideation, the school counselor receives an
automatic notification. In this way, the goal of “Smooth Sailing” is to facilitate access to
psychological help, as well as to reduce anxiety and depressive symptoms in high school
students. Bridianne O'Dea and her collaborators (2019) reported how successful this
intervention was in a pilot study conducted in 4 secondary schools in New South Wales
in 2017, in which 59 students participated who reported significant improvements in their
initial symptoms and rated "Smooth Sailing™ as an easy to learn, access and help (O’Dea
etal., 2019).
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A study conducted by Shroff et al. (2023) in San Antonio, Texas, aimed to culturally
adapt and evaluate the acceptability and usefulness of a digital mental health platform
called Project Youth Empowerment and Support (YES), an anonymous platform with 3
30-minute self-guided interventions (SSIs) to promote the mental health of youth with
lived experience of depression and anxiety. The YES Project was culturally adapted to be
carried out by people whose language was Spanish or English and was disseminated
throughout the community and schools. The project initially had 1,801 youth in San
Antonio between the ages of 11 and 17 and ended with 894 youth completing the YES
Project. The results described in this study indicate that Project YES was perceived by
youth as an acceptable, affordable mental health support worth recommending to others,
reporting short-term improvements in hopelessness, agency, perceived control, and self-

hate (Shroff et al., 2023).

An exploratory trial was also conducted by Moltrecht and colleagues (2021), which
lasted 3 months, with the purpose of studying the relevance, implementation and use of
an app for children's emotional regulation in schools, in which 144 children aged between
10 and 12 years participated. The results of this study showed that although 40.1% of
children did not access the app, 57.5% of those who used it said it was useful for calming
down and relaxing, recognizing it as a useful and easily accessible tool. However, teachers
mentioned some difficulties in the access and lack of content, which could be reasons
why not all students used the app. Thus, the study by Moltrecht and colleagues (2021)
has shown that mental health apps for children and youth, which can be used in and out
of school settings, can have a beneficial and promising impact on mental health promotion

and mental illness prevention.

In 2021, Keinonen and his collaborators conducted a study in which they applied an
online Acceptance and Commitment Therapy program in a school setting, which aimed
to increase the state of well-being and decrease the manifestation of depressive
symptomatology in the participants, and effectively demonstrated a positive contribution
for about two-thirds of the adolescents regarding their depressive symptomatology and

the prevention of health-related risk behaviors (Keinonen et al., 2021).

A Scopus review was also conducted by Ito-Jaeger and colleagues (2022), with the
aim of investigating the existence and effectiveness of interventions using digital videos
(animations, films, videos, digital stories, etc.). These videos were intended to promote

mental health literacy in young people and seventeen studies were reviewed, of which
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three had a multiple video approach and the rest consisted of only one video. In this
review, it was found that participants who were subjected to the digital video intervention
reported increased knowledge regarding mental illness, symptoms, and help-seeking,
leading to the conclusion that these types of interventions are effective in promoting

mental health and illness literacy in young people (Ito-Jaeger et al., 2022).

Schleider and co-workers (2022) conducted a study, during the pandemic period, in
which they applied SSI's digitally, in adolescents aged 13 to 16 years, and it was found
that, in 3 months, these experimental interventions allowed the reduction of depressive
symptoms and hopelessness, proving to be a good ally in promoting mental health in

young people.

Since childhood anxiety can also be triggered by family factors, SSI’s directed at
parents to improve interaction with their children are also a possibility to prevent anxiety
in young people (Sung et al., 2021). In this regard, a randomized study conducted by Sung
and colleagues (2021), evaluated the effectiveness of the EMPOWER project, an online
SSI designed to reduce parental accommodation, a parental behavior that tends to increase
the risk of anxiety in their children. Some examples of parental accommodation include,
for example, the caregiver telecommuting to reduce fear of separation from their child or
allowing the child to stay home because they don't want to go to school. The EMPOWER
project takes between 20 and 30 minutes to complete, and the intervention encompasses
five main elements: 1) Psychoeducation about the child's anxiety and avoidance and how
accommodation promotes feelings of anxiety; 2) Psychoeducation about identifying
avoidance patterns and promoting "courageous behavior"; 3) Personalized action plan to
promote courageous behavior in children; 4) Psychoeducation to normalize parental
distress responses in response to anxiety; 5) Practical exercise with demonstration of an
example of other parents with parental accommodation. Following the completion of this
online project, parents, who had children between the ages of 4 and 10, reported
significant reductions in their accommodation to child anxiety. In addition, 54.28% of
parents who completed the intervention reported feeling "a little more prepared" to help
their children and 30% reported feeling "much more prepared," which demonstrates the
effectiveness of an online SSI project for parents to reduce feelings of anxiety in their

children (Sung et al., 2021).

In a systematic review of Digital Health Interventions, conducted to improve mental

health literacy, help-seeking behavior or access to mental health services among parents
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of 2- to 12-year-old children with behavioral and emotional problems, 4 articles were
analyzed. Through this analysis, it was concluded that Digital Health Interventions can
indeed improve mental health literacy, highlighting the need for further research to
evaluate digital programs that promote parents' help-seeking behavior or access to mental

health services for their children (Peyton et al., 2019).

In another systematic review, conducted by Sakellari et al (2021), to identify
interventions to promote mental health and well-being in primary school settings using
digital methods, three digital interventions targeting teachers and three targeting students
were identified. In the studies analyzed, it was possible to find that the interventions for
teachers included methods such as web-based interactive psychoeducation, text and
video-based education, online tools for mental health role-play simulation, discussion
forums, assessments and web links. For students, on the other hand, the studies reviewed
consisted of intervention through digital game-based programs with stories, dialogues,
problem solving, and mini-games, in addition to cognitive behavioral therapy programs

for developing anxiety management strategies (Sakellari et al., 2021).

Thus, the study by Sakellari et al (2021) also showed a positive effect on the use of
mental health and wellness promotion interventions conducted in a school setting. This
study identified several interventions that contributed not only to increased teacher
knowledge and improved attitudes, but also to behavioral improvements in children.
Furthermore, digital interventions in elementary school students with anxiety disorders
are known to show positive results, not only in identifying students at high risk for these
problems, but also for other behavioral and emotion regulation problems. Behavioral
therapy is associated with significant improvements in anxiety after the intervention and
during follow-up. For the child, these interventions are met with great satisfaction

(Sakellari et al 2021).

Finally, in another study, conducted by McDonald (2022), in which an art therapy
intervention for children: ACTIVe Art Therapy for Children in the community, was used
to improve outcomes for children with socioemotional and mental health difficulties
following adverse childhood experiences. In this study, the "Person-Based Approach”
served to identify barriers, facilitators, and suggested solutions, highlighting that the
digital health intervention enables psychoeducation in a more engaging and persuasive
way through interactive workshops for young people (McDonald, 2022).



Digital Mental Health Interventions for Children and Youth

V. BARRIERS AND CHALLENGES TO THE
IMPLEMENTATION OF DIGITAL INTERVENTIONS

In general, despite the potential of digital interventions, researchers have identified
several limitations that influence their applicability, the main ones being the impossibility
of customizing the intervention to the needs of each young person, the difficulties in
managing comorbidities and acute crises, which may lead to a possible decrease in the
involvement of these users and, consequently, to the dropout of young people who find it
more difficult to have their needs met in this area. In addition to these factors, the cautious
attitudes of health professionals towards digital interventions are also a challenge to their
use and viability, and therefore their acceptance in health systems is still limited
(Liverpool et al., 2020; Wozney et al., 2018). Another disadvantage of this type of
intervention may be digital inequality, in that it may make it impossible for young people
with lower socioeconomic conditions to access health care or may not allow the expansion

of these interventions to less developed countries (Liverpool et al., 2020).

In the case of applied games, young children have a positive opinion and show high
levels of engagement; on the other hand, they do not seem to necessarily consider them
relevant to their mental health issue. Regarding virtual reality, the literature suggests that
young people adhere to interventions using this technology. However, virtual reality

environments evoke feelings of anxiety (Halldorsson et al., 2021).

In addition, complexity factors such as slow system performance, difficult-to-use
software and hardware, the need for extensive software modifications, the work involved
in transferring records between two systems, the inability to provide real-time access, data
manipulation, reliability, low speed, unplanned downtime, and connectivity issues
influence the implementation of systems in healthcare settings (Boonstra & Broekhuis,
2010; Lu et al., 2005; McGinn et al., 2011; Police et al., 2010; Ross et al., 2016; Shekelle
et al., 2006; Vreeman et al., 2006). Often, complexity issues are linked to the fact that
healthcare professionals are unable to master the technologies implemented (Boonstra &
Broekhuis, 2010; Gagnon et al., 2014; Ross et al., 2016). Therefore, it is recommended

that eHealth system vendors aim to make the systems as user-friendly as possible,
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involving end users in their design and development, providing guides for their use and
technical assistance (Kilsdonk et al., 2011; Moxey et al., 2010; Ross et al., 2016; Stolee
etal., 2010).

Most studies have also reported that the cost of these systems and the costs associated
with their implementation are important factors, and some studies state that these cost-
related factors are the main barrier to implementation (Studer, 2005; Police et al., 2010;
Ross et al., 2016). High setup costs, including acquisition and installation costs, are the
main barriers to the initial adoption of eHealth systems (Police et al., 2010; Ross et al.,
2016). Concerns about ongoing costs have also been reported as barriers to the adoption
and implementation of these digital tools (Benavides-Vaello et al., 2013; Police et al.,
2010; Ross et al., 2016). Thus, to overcome cost-related barriers, it is important that there
are financial incentives from insurers and government agencies, which will facilitate the
adoption and implementation of these tools, and the establishment of cost-effectiveness
through formal evaluations, funding of services on a larger scale, and redesigning

business models (Ross et al., 2016).

The absence or inadequacy of legislation and policies and liability issues can also
hinder the implementation of eHealth systems at the organizational and health
professional level (Benavides-Vaello et al., 2013; Boonstra & Broekhuis, 2010; Ross et
al., 2016; Saliba et al., 2012). That said, the creation of standards can serve to reduce
healthcare professionals’ concerns about patient data security and professional
accountability, as well as facilitate the exchange of electronic health information between
systems and organizations while maintaining data integrity (Benavides-Vaello et al.,
2013; Police et al., 2010; Ross et al., 2016).

Another barrier highly described in the literature includes the implementation climate,
that is, the overall compatibility or fit between the eHealth intervention and the
organization (Ross et al., 2016). A frequent reason for unsuccessful implementation is
that information systems are not a good fit with work practices or daily clinical work
(Gagnon et al., 2012; Ross et al., 2016). Health professionals' perceptions that eHealth
systems disrupt workflows and care delivery are a barrier to both the implementation and
use of these systems (Ross et al., 2016). On the other hand, when there is a good fit, or a
perceived fit, between eHealth systems and workflows, and when systems positively
influence workplace efficiency, this significantly facilitates their use (McGinn et al.,
2011; Ross et al., 2016).
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Also with regard to the changes in workflows created by the introduction of eHealth
systems, sometimes these tools can also disrupt established professional roles,
responsibilities, and work styles (Boonstra & Broekhuis, 2010; Ross et al., 2016).
Physicians' resistance to eHealth implementation is reported by several studies, relating
it to fear of, dissatisfaction with, and uncertainty about new roles and responsibilities,
created by the introduction of these systems (Boonstra & Broekhuis, 2010; Moxey et al.,
2010; Ross et al., 2016). Thus, quality project management during the implementation
period, careful study of the after effects of implementation on workflow, additional
training, adaptability of technologies to fit roles, tasks, and workflows, and the provision
of a technical support team are suggested as strategies to reduce barriers related to
workflow disruptions (Boonstra & Broekhuis, 2010; Lluch, 2011).

That said, thorough implementation planning is recommended for its success, as the
lack of a strategic plan is reported as a crucial barrier to implementing digital
interventions. This planning should include delineation of roles and responsibilities,
ensuring time to invest in system selection and procurement, evaluation of other
concomitant policy and process changes, needs assessment and analysis, as well as
development of a business plan, communication of the strategy to all employees, and
development of protocols for system use (Ross et al., 2016). In addition, a systematic
review emphasized the need for continued effort after the initial phase (Gruber et al.,
2009).

In this planning, support from the leadership of health organizations is also important,
as their lack of involvement can be a barrier to the implementation of these digital tools
in services (Boonstra & Broekhuis, 2010; Ross et al., 2016; Stolee et al., 2010). Several
authors mention that there should be a concern to provide adequate infrastructure, which
includes the provision of electricity, reliable internet connectivity, and access to
computers and cell phones (Kilsdonk et al., 2011; Oluoch et al., 2012; Saliba et al., 2012).
Prior to implementation, there must also be education of staff on the immediate and long-
term benefits provided by the system, as lack of knowledge and limited understanding of
the benefits provided by the systems often act as a barrier to the implementation of digital
interventions (Police et al., 2010; Shekelle et al., 2006; Stolee et al., 2010). In addition,
time must be available to learn how to use the new eHealth systems, implement them, and
train staff to use them (Lluch, 2011; Police et al., 2010; Ross et al., 2016; Stolee et al.,
2010). A transition period should also be established in which end users can become
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familiar with and learn how to use new systems (Lluch, 2011; Police et al., 2010; Ross et
al., 2016; Stolee et al., 2010).

Finally, another important factor, reported by many studies across eHealth domains,
was the ability of the technology to be adapted to suit the local context (Kilsdonk et al.,
2011; Ludwick & Doucette, 2009; Ross et al., 2016). Technologies that can undergo
technical adjustments to meet the constantly changing environment may have greater
acceptance and adoption (Ross et al., 2016). End-user input into the design and
development of eHealth technologies should be considered as a way to overcome
adaptability barriers (Goldstein et al., 2014; Ross et al., 2016).

CONCLUSION

According to statistical data obtained in 2019, the incidence of mental disorders
increased by 6.8% on a global scale in the child and youth population, with major
depressive disorder having the highest incidence, followed by conduct and anxiety
disorders (Piao et al., 2022). Current literature also highlights that COVID-19 has left its
mark on the mental health of our youth, with current studies showing that the pandemic
may have led to worsening underlying conditions such as anxiety and depression in
children and adolescents (Hossain et al., 2022; Listernick & Badawy, 2021). Thus, the
need to develop services and programs that could mitigate and/or prevent the symptoms
associated with mental illnesses became urgent (Hossain et al., 2022). As mentioned by
Mclntyre and collaborators (2021) and Sander and Lobo (2015), thanks to technological
developments, there has been an increase in the variability of computer technologies,
artificial intelligence, and mobile applications, causing the health sector itself to also
undergo a digitization of services and increase eHealth offerings (Caillaud et al, 2022;

Han et al., 2020; Hyman et al., 2020; McCloud et al., 2020; McDonald, 2022).

Fortunately, we are seeing an increasing repertoire of mental health help and
prevention through digital mental health apps, websites, and programs that can be used
in any setting, making them more enticing and comfortable for the young population, as
this age group feels more familiar with digital media and this is an effective alternative to
the time-consuming response of health systems to act in preventing mental illness
(Lehtimaki et al., 2021; McCloud et al., 2020; MclIntyre et al., 2021; Moltrecht et al.,
2021).
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Although there are still few apps aimed at mental health undergoing rigorous and
controlled validation, there are already studies that prove the acceptability and potential
benefits of intervention through online programs for the prevention of mental illness in
the child and youth population (Lehtimaki et al., 2021; McCloud et al., 2020; McIntyre
et al., 2021). One of the places where there is greater ease in implementing these digital
programs for mental health promotion of children and youth is in schools, since it is
possible to reach a comprehensive age group that is gathered in the same context, thus
promoting the development of socioemotional skills and strategies, which will contribute
to healthy child and youth development and higher academic achievement (Lima-Serrano
& Lima-Rodriguez, 2014; Garcia-Carrion et al., 2019; Sakellari et al., 2021a; Tomé &
Matos, 2012; Weist & Murray, 2008).

In the current literature, there are programs using digital videos (animations,
movies, videos, digital stories, mini-games, relaxation strategies), mental health role-
play, to promote mental health literacy in young people, as well as programs targeting
parents and teachers, which turn out to be an indirect way of working on mental illness
prevention in children and adolescents (Ito-Jaeger et al., 2022; Sakellari et al., 2021; Sung
et al., 2021). It is hoped that in this way children and young people can develop their
mental health literacy and acquire tools that can help them throughout their lives to

manage their emotions and feelings.

FUTURE RESEARCH DIRECTIONS

The long-term impact of anxiety and depression in children and adolescents
includes significant interference with social relationships, academic performance, and
daily functioning (Wozney et al., 2018). In addition to these consequences for the person
themselves, the exponential growth of mental illness ultimately takes a toll on the cost of
living and the economy of society (Merikangas et al., 2009; Christensen et al., 2020).
Early intervention and the development of interventions that facilitate access to mental
health for all is therefore critical (Gan et al., 2021; Hill et al., 2018; MclIntyre et al., 2021).

In the past 5 years, several literature reviews have highlighted the increase in
research and development activities in eMental health technologies for children and
adolescents (Wozney et al., 2018). Although the conclusions about the effectiveness of

the technologies vary depending on the review and the methodology used, the reviews
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are unified when they state that eMental health technologies have potential in health
systems. Despite the potential for improving the health of children and adolescents,
eMental technologies are still not widely adopted in health systems (Wozney et al., 2018).

Distinguishing implementation effectiveness from a treatment effectiveness
standpoint is critical to integrating eMental health technologies, that is, when acceptance
efforts fail, it is important to know whether the failure occurred because the intervention
was ineffective in the new environment (e.g., lack of cultural relevance) or whether an
effective intervention was implemented ineffectively (e.g., clinicians failed to send

reminder emails as the protocol indicated) (Wozney et al., 2018).

However, despite eMental health technologies lacking implementation
frameworks, research has focused on developing broadly defined eHealth
implementation, lacking a specific focus on mental health (McCloud et al., 2020);
Wozney et al., 2018). Conceptualizing and evaluating implementation outcomes, that is,
how the implementation of a program works in specific contexts, can advance
understanding of implementation processes, at the level of, for example, its cost, training,
service needed, infrastructure needed, or professionals needed, allow studies of the
comparative effectiveness of strategies (Mair et al., 2012; Ross et al., 2016; Wozney et
al., 2018).

Furthermore, as noted earlier, despite the increase in mental health apps available
to the population, most have not undergone rigorous and controlled validation (Lehtimaki
et al., 2021; McCloud et al., 2020; Mclntyre et al., 2021). Therefore, more research is
needed to validate these interventions during and after the interventions, that is, it is
important to follow up in the short and long term to see if the improvements associated
with these interventions are consistent or if there are fluctuations. To rule out digital
placebo effects as an explanation for the results described in the literature, it is also
important that studies compare the results obtained with mental health apps with an
active, smartphone-based control (McCloud et al., 2020).
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