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Abstract
Anxiety and depression are among the most common mental health problems in children and adolescents, and evidence-
based digital programs may help in their prevention. However, existing reviews lack a detailed overview of effective program 
elements, including structural features and supporting content. This umbrella review synthesizes the main elements of effec-
tive, evidence-based digital programs which facilitate the prevention of anxiety and depression in children and adolescents. 
Based on an analysis of 11 existing reviews that describe 45 programs, key components and content contributing to program 
effectiveness were identified. These included a focus on modular and linear structure, which means organizing the program 
in a clear and sequential manner. Additionally, approaches based on cognitive behavioral therapy and gamification to engage 
and motivate users, were identified as effective components. The findings provide a better understanding of what makes 
digital programs effective, including considerations for sustainability and content, offering valuable insights for the future 
development of digital programs concerning the prevention of anxiety and depression in children and adolescents. Critically 
noted is that the differentiation between prevention and intervention in the program description is not always clear and this 
could lead to an overestimation of prevention effects.
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Introduction

The global government measures and restrictions intro-
duced in 2020 to control the spread of COVID-19, such 
as enforced isolation and school closures, have led to an 
increase in the risk of mental health problems (Wade et al., 
2020). The prevalence of mental disorders among children 
and adolescents has reached 20.95% during the COVID-19 
pandemic, as shown by a meta-analysis (Raccanello et al., 
2023). Research had previously indicated that there has been 

a significant increase especially in anxiety and depression 
during the past years (Durbeej et al., 2019). For approxi-
mately 50% of individuals with mental disorders, the onset 
of the disorder falls into adolescence (Casanas et al., 2018; 
Kim-Cohen et al., 2003) and mental health problems in this 
age group may further deteriorate over the long term (e.g., 
Kauhanen et al., 2023). Due to their relatively elusive nature, 
internalizing disorders, such as anxiety and depression in 
children and adolescents, require special attention. As par-
ents and friends are frequently unable to detect the existence 
of such problems (McGinnis et al., 2019) the resulting lack 
of awareness can lead to a delay in diagnosis and may thus 
cause significant harm and distress among the individuals 
affected. Efforts aimed at preventing anxiety and depres-
sion are thus of tremendous importance. The aim of this 
umbrella review is to synthesize key findings from current 
reviews of effective digital programs in the prevention and 
early intervention of anxiety and depression in children and 
adolescents to highlight and emphasize their potential.

Prevention plays a pivotal role in mitigating the impact of 
risk factors by enabling individuals to strengthen necessary 
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skills and foster the resources needed in managing mental 
health (Domschke et al., 2021; Hugh-Jones et al., 2021; 
Tomb & Hunter, 2004). Therefore, it is essential to focus 
on preventing anxiety and depression to improve individual 
wellbeing and reduce the social burden of mental illness 
among young people. As usual, prevention is seen as more 
promising than cure. It is cost-effective and entails less 
stress for those involved than dealing with illness and disor-
der after it has developed (Bennet et al., 2015; Gladstone & 
Beardslee, 2009; Hugh-Jones et al., 2021).

Digital programs have been identified as one possible tool 
in the prevention and early intervention of mental health 
problems in children and adolescents. Such programs have 
a relatively wide reach and tend to be more flexible and 
accessible than traditional face-to-face treatment (Bergin 
et al., 2020). Although there is a plethora of programs and 
an extensive body of research systematically analyzing their 
effectiveness (e.g., Campisi et al., 2022; Das et al., 2016), 
such research remains relatively disjointed and difficult to 
survey. Therefore, it is important to pay special attention 
to the key components of such programs, including inter-
vention type, mode of delivery, availability, structural fea-
tures, and content in order to identify potential patterns of 
effectiveness and best practice. These can then be used in 
guiding recommendations and support for future program 
development.

Anxiety and Depression in Children and Adolescents

Current research indicates that mental health challenges 
among children and adolescents have increased significantly. 
In particular, internalizing disorders such as anxiety and 
depression have become widespread during the COVID-19 
pandemic (Dale et al., 2023). Studies investigating depres-
sive symptoms during the pandemic have reported alarming 
prevalence rates ranging from 23 to 64% (Dale et al., 2023; 
Samji et al., 2022; Theberath et al., 2022). Pooled estimates 
indicate that globally, 25% of young people are currently 
experiencing symptoms of depression, while 20% are expe-
riencing symptoms of anxiety (Racine et al., 2021).

Anxiety and depression are characterized by disruptions 
in emotions and moods that are directed inwardly. Conse-
quently, they may be challenging for others to recognize 
(Danneel et al., 2020). Anxiety disorders can manifest in 
various forms among children and adolescents. Their char-
acteristics vary considerably, as does their age of onset. The 
common characteristic of many forms of anxiety is that it 
leads to a high level of physiological arousal in a very short 
time, causing intense stress for the affected children (APA, 
2022).

Depression in children and adolescents is also a complex 
condition and is not to be equated with the typical expe-
rience of a low mood or occasional sadness. It cannot be 

controlled through the mere exercise of willpower or effort 
(Essau, 2007) and it is accompanied by a marked lack of 
motivation and energy. Such emotional states may be typical 
responses to specific circumstances, such as loss, failure, or 
disappointment. However, a certain level of symptom stabil-
ity over time and associated functional impairment are criti-
cal factors in identifying the presence of a clinically signifi-
cant depressive disorder (Essau, 2007). Similar to anxiety, 
depression is categorized as an internalizing disorder and 
both occur together very frequently (APA, 2012). According 
to DSM-5-TR (APA, 2012), depression can be categorized 
into three principal disorders: major depressive disorder, dis-
ruptive mood dysregulation disorder, and persistent depres-
sive disorder (APA, 2012). In the absence of effective cop-
ing strategies, anxiety and depression can have substantial 
and long-lasting effects on the well-being of children and 
adolescents. These effects can impact their social-emotional 
and academic functioning even beyond their transition into 
adulthood (APA, 2012; Beames et al., 2021; Donovan & 
Spence, 2000; Klicpera et al., 2019).

Differentiation of Types of Prevention Targeting 
Anxiety and Depression in Children and Adolescents

Basically, prevention can be differentiated in three 
approaches regarding the aim it is seeking to achieve (Com-
mission on Chronic Illness, 1957). Primary prevention aims 
to reduce the incidence of a disorder by lowering the likeli-
hood of new cases. Secondary prevention aims to lower the 
prevalence of a disorder by reducing the rate of established 
cases. Tertiary prevention aims to decrease the amount of 
disability and maladjustment associated with a disorder 
(Ogden & Hagen, 2019). This classification scheme was 
expanded by Gordon in 1987, adding a risk-benefit perspec-
tive. This allows for further differentiation between univer-
sal, selective, and indicated prevention (Ogden & Hagen, 
2019). Universal prevention aims to prevent or delay the 
occurrence of a disorder for an entire population, selective 
prevention targets groups of individuals at risk of developing 
a disorder, while indicated prevention focuses on individu-
als who already exhibit early signs of a disorder (Ogden & 
Hagen, 2019).

Thus, prevention aims to foster well-being and to reduce 
the occurrence or development of illness, symptoms, prob-
lems, or maladjustments. In contrast, intervention involves 
treatment or other actions taken after such illnesses have 
already developed. The goal of intervention is to alleviate 
or reduce these issues (Ogden & Hagen, 2019). However, 
the application of conventional public health classification 
systems, such as primary, secondary, and tertiary preven-
tion, and Gordon’s differentiation in universal, selective, and 
indicated prevention, faces challenges and appears to be not 
so clear in the field of mental health (Institute of Medicine, 
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1994). The complexity arises from the fact that symptoms 
and dysfunctions may occur even when not all diagnostic 
criteria for a mental disorder are met, blurring the distinction 
between prevention and treatment (Institute of Medicine, 
et al., 1994). Furthermore, it may occur that individuals may 
not be receptive to an intervention program but could be 
engaged in prevention programs that teach preventive topics 
and coping strategies.

The prevention of anxiety and depression has been rec-
ognized internationally as a public health priority (Bennet 
et al., 2015; Hugh-Jones et al., 2021; WHO, 2019; UNICEF 
& WHO, 2022) and various prevention programs have been 
developed. These programs are based on the same body of 
evidence as intervention programs and aim to reduce anxi-
ety and depression symptoms, strengthen stress management 
skills, promote problem-solving skills and relaxation tech-
niques, and train social skills (Klicpera et al., 2019; Schulte-
Körne & Schiller, 2012).

Program Characteristics

Cognitive behavioral therapy (CBT) is an important com-
ponent of mental health programs. CBT is a comprehensive 
and dynamic approach that has been developed and utilized 
for a wide range of mental health issues and is widely used 
for the prevention and early intervention/treatment of anxi-
ety and depression. CBT utilizes the interrelation between 
cognition and emotions in order to change negative feel-
ings. The primary goal of CBT is to reassess and change 
cognitive and thinking processes, target symptoms, reduce 
distress, and promote positive behavioral responses (Leich-
senring et al., 2006). In addition to CBT, only relatively 
few further types of intervention have been explored to the 
same extend as CBT. Although some alternative methods 
have been attempted in various cases (e.g., psychoanalytic 
therapy, self-expression through play), the large body of evi-
dence suggests that CBT is quite successful in treating anxi-
ety and depression. CBT-based interventions are therefore 
widely used and have been shown to be beneficial not only 
for individuals at risk but also for the general population of 
adolescents (e.g., Schneider, 2014; Ye et al., 2014).

One of the most well-known programs, the Coping 
Cat program, introduced by Philipp Kendall (1994), can 
be considered a pioneering CBT intervention for children 
and adolescents with anxiety disorders. The evidence for 
its effectiveness is impressive (Schneider, 2014). It is a 
16-week school-based program and has four components: 
(1) recognizing anxiety and its physical signs, (2) identifying 
and labeling emotions in anxiety-provoking situations, (3) 
learning coping strategies (e.g., self-talk, problem-solving 
and relaxation) and (4) practicing self-praise for progress 
(Schneider, 2014). Previous research shows that the develop-
ment of coping mechanisms is of tremendous importance, as 

anxious children tend to automatically resort to avoidance, 
which is an unfavorable strategy in the long term (Klicpera 
et al., 2019; Scaini et al., 2016; Schulte-Körne & Schiller, 
2012; Warwick et al., 2017). When symptoms are clearly 
present, elements of behavioral therapy for symptom-ori-
ented anxiety reduction (e.g., relaxation training, desensi-
tization, exposure training) have been proven to be most 
effective (Klicpera et al., 2019; Scaini et al., 2016). For 
example, to gradually confront anxiety-provoking situations, 
participants are encouraged to create an exposure hierarchy, 
starting with mildly anxiety-provoking situations, and pro-
gressing to highly anxiety-provoking situations (Schneider, 
2014). This enables participants to gradually become accus-
tomed to and thus overcome anxiety-inducing situations in a 
controlled manner. Additionally, guided visual imagery can 
be used to prepare for exposure (Schneider, 2014).

CBT is also the most widely used and best studied type of 
intervention for depression prevention and typically involves 
a standardized, protocol-based approach (Williams & Cran-
dal, 2015). In particular, the improvement of various forms 
of distorted thinking is enforced in CBT-oriented programs 
for the prevention of depression in adolescents (Schneider, 
2014). This means that cognitive restructuring is a central 
component (e.g., learning how to identify and correct nega-
tive or irrational thoughts) (Schneider, 2014). Additionally, 
the promotion of coping, problem-solving, social and com-
munication skills, psychoeducation, assertiveness training 
and relaxation training may be considered the most useful 
components of preventive interventions. Although inter-
personal psychotherapy tradition (IPT) has not yet been 
as extensively evaluated as CBT-oriented programs, this 
approach, which focuses on interpersonal relationship prob-
lems, also seems promising (Bernaras et al., 2019; Garber, 
2006; Gladstone & Beardslee, 2009; Hetrick et al., 2015; 
Klicpera et al., 2019; Schneider, 2014). Since effective pre-
vention of anxiety shares many components with effective 
prevention of depression, e.g., positive thinking, stress man-
agement, cognitive problem solving, enhancing social skills 
etc., it seems useful to combine prevention programs for 
these two disorders.

Digital Programs

Children and adolescents often prefer digital technologies 
and enjoy using them. Thus, well-designed digital programs 
tailored to the target population can promote the application 
of specific skills and strategies in children’s and adolescents’ 
daily lives. Such programs are conducive to encouraging 
engagement by the target group (Lucas-Thompson et al., 
2019; Richardson et  al., 2010). Moreover, digital pro-
grams serve a dual purpose of providing support and rais-
ing awareness among children and adolescents about men-
tal health issues such as depression and anxiety. Through 
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psychoeducational content, these platforms can provide 
valuable information and resources, helping young individu-
als understand and navigate the complexities of their men-
tal health (Bevan Jones et al., 2018; Lucas-Thompson et al., 
2019). Digital programs offer a significant advantage in 
terms of accessibility (Ashford et al., 2016), allowing young 
people to seek help or engage in self-help activities at their 
convenience. Such flexibility is particularly critical, given 
that only a small percentage of young people with mental 
health issues, such as anxiety and depression, have access 
to, or receive in-person/face-to-face treatment (Grist et al., 
2019; Reyes-Portillo et al., 2014; Richardson et al., 2010). 
Moreover, these programs can be adaptable to individual 
needs and self-directed. Digital programs also provide the 
advantage of anonymity. Adolescents, who are often hesitant 
to seek support due to stigma or privacy concerns, can main-
tain confidentiality through digital programs (Murray, 2012).

Despite the advantages, studies indicate that the major-
ity of available online programs require user registration 
and/or payment, vary significantly in length and number 
of modules, and lack public research evidence of interven-
tion efficacy, making it difficult to identify appropriate pro-
grams (Ashford et al., 2016). Nevertheless, initial systematic 
reviews have confirmed the effectiveness of digital mental 
health interventions for anxiety and depression in children 
and adolescents (Calear & Christensen, 2010; Grist et al., 
2019; Hollis et al., 2017; Wright et al., 2023). Similarly, 
Buttazoni et al. (2021) found small but significant effects 
when investigating smartphone-based interventions for 
internalizing disorders in adolescents. Studies investigating 
Serious Games have reported promising results (Fleming 
et al., 2014), but limited to depression-focused programs, 
excluding anxiety (Townsend et al., 2022). It has also been 
emphasized that, similar to offline programs, cognitive-
behavioral programs can be effective in adolescents, but only 
a few exhibit good acceptance and sustainability (Carnevale, 
2013), consequently limiting their widespread availability 
(Grist et al., 2019).

Programs for the prevention and early intervention of 
anxiety and depression in young individuals can be effec-
tive, but the active ingredients of these programs remain 
unclear (Beames et al., 2021). Based on these findings, there 
is a consensus that more comprehensive research is needed 
to identify the conditions for the efficacy of digital programs 
for the prevention and intervention of anxiety and depression 
in children and adolescents (Calear & Christensen, 2010).

Current Study

While various studies have examined the efficacy of digi-
tal programs in fostering mental health as well as address-
ing anxiety and depression in children and adolescents, a 

comprehensive, detailed, and structured summary of the key 
components and detailed information about the structural 
features and content that determine their effectiveness is 
still lacking. This study aims to bridge this gap by outlin-
ing evidence-based digital programs for the prevention and 
early intervention of anxiety and depression in childhood 
and adolescence, in order to derive recommendations for 
future program development. Thus, the first aim is to inves-
tigate which digital evidence-based programs are effective in 
combatting anxiety and depression in childhood and adoles-
cence. The second aim is to systematically examine specific 
components of these effective programs. Important features 
are the type of intervention, age or target group, mode of 
delivery, availability, and possibility of access, as well as 
structural features and the predominant content.

Methods

In order to obtain a suitable overview of existing effective 
digital programs for the prevention and early intervention 
of anxiety and/or depression in children and adolescents, 
an umbrella review was conducted. Through the umbrella 
review, it was possible to combine the results of existing 
studies narratively. An umbrella review is a systematic 
method of reviewing secondary research to provide an over-
all picture of the findings related to a specific phenomenon 
(Aromataris et al., 2015; Grant & Booth, 2009).

Search Strategy

The literature search in the present study followed a system-
atic approach and used the recommendations of the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis 
(PRISMA) statement (Page et al., 2021). The primary search 
was conducted in November–December 2022 using the elec-
tronic databases PubMed, Cochrane, PsycInfo, PsycArticles 
and, in addition, using the University Library Search Tool, 
the databases Scopus, Web of Science, ProQuest, Springer 
Online Journals, ScienceDirect Journals and Wiley were 
used. The databases were selected on the basis of their 
relevance and coverage of psychological, educational, and 
preventive interventions. Table 1 lists the search strings 
used for each database. The aim was to find (systematic) 
reviews of digital programs for the prevention/intervention 
of anxiety and depression in children and adolescents. Based 
on the results of the primary search, effective (preventive) 
intervention programs were identified (Table 5) and then 
summarized (in a structured spreadsheet). Subsequently, 
the corresponding studies of the identified programs were 
examined and an additional search was conducted (Janu-
ary–March 2023) to obtain more detailed information on 
the intervention type, age/target group addressed, mode of 
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delivery, availability and access, structural features, and con-
tent of the effective programs.

Eligibility Criteria

Inclusion and exclusion criteria (Table 2) for the primary 
search were determined with regard to the target group, 
publication type and intervention type in order to ensure 
evidence-based results. Systematic reviews and reviews 
were included if they described the effectiveness of digi-
tal/online prevention/intervention programs for anxiety 
and/or depression in children and adolescents aged 11 to 
18 years. Although the World Health Organization (WHO, 
1986) recommends that individuals between the ages of 10 
and 19 should be considered adolescents, in most countries, 
those who reach the age of 18 are considered adults. Fur-
thermore, in most countries, children move on to the next 
level of schooling at the age of 11, which is also a particu-
larly vulnerable transition period (Mackenzie et al., 2012). 
Therefore, the age range selection for this study is 11–18. As 
many reviews targeted individuals aged 15–24 years, which 
is consistent with the developmental psychological perspec-
tive that assumes that the period of adolescence is extend-
ing (Slater & Bremner, 2003), exceptions were made if the 
reported results were identifiable for the age group of inter-
est and were reported appropriately, or if the pooled mean 
age of the meta-analysis fell within the age range of interest.

Reviews were excluded, if they were aimed at adults or 
targeted a clinical sample, if they did not address the preven-
tion or early intervention of depression and/or anxiety, if the 
publication type was not a (systematic) review, and if they 

were not written in English. The restriction to publications 
in English is due to the fact that English is the most widely 
used language in the scientific community. This restriction 
may help to make the results more internationally relevant, 
and it can enhance the comparability of studies by ensuring 
a clear and consistent explanation of the methodology and 
results of the included articles. Restrictions to one language 
also increase the efficiency of the review process as fewer 
translations are needed. Reviews published before 2000 were 
not included in order to avoid the risk of relying on outdated 
or unavailable technologies. On the basis of these criteria, 
articles were selected or eliminated for further investigation.

Data Extraction and Synthesis

The Rayyan QCRI application was used for collaborative 
selection of articles (Ouzzani et al., 2016), which provides 
a streamlined platform for systematic review article selec-
tion. This web and mobile tool allows multiple reviewers to 
access articles independently and blinded, ensuring transpar-
ency and consensus in the screening process (Ouzzani et al., 
2016). Two reviewers independently and blinded screened 
and assessed the articles. Unanimous agreement between 
authors was required for an article to be included. For data 
extraction, summarizing and analyzing a structured template 
spreadsheet was used. Extracted data included: authors, year 
of publication, article type, studies/interventions included 
in analysis, intervention types, outcomes, and key findings. 
Results were collated into additional structured template 
spreadsheets and synthesized into written summaries. The 
lead author analyzed the results of the articles with a focus 

Table 1   Search strings

PubMed and Cochrane PsycINFO and PsycArticles Scopus, WoS, ProQuest, Springer, ScienceDi-
rect, Wiley

(Depression OR anxiety) AND (children OR 
adolescent) AND (online OR digital) AND 
(program OR prevent OR intervent)

Review and (depression or anxiety) and 
(youth or children or adolescent or student) 
and (intervention or prevention or program) 
and (online or digital or web)

Review (in title) AND depression AND anxiety 
AND children OR adolescents AND preven-
tion OR intervention AND digital

Limit to: articletype: review, systematic 
review

Limit to: (180 school age < age 6 to 12 yrs > or 
200 adolescence < age 13 to 17 yrs >)

Limit to: article type: systematic review

Table 2   Inclusion and exclusion 
criteria

Inclusion criteria Exclusion criteria

Target group Children/adolescents aged 11 to 18 years Clinical sample, 
adults (> 18 years)

Intervention Digital (preventive) interventions for anxiety and/or 
depression

Clinical trials; therapy

Article type Review, systematic review No review
Publication Peer-reviewed; between 2000 and 2022 Prior to 2000
Language English Not English
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on identifying effective digital/online programs for anxiety 
and depression for the interested age group and listed them 
in a separate spreadsheet, which was reviewed by a second 
reviewer. For the purpose of this article, preventive and early 
interventions were defined as any planned intervention or 
program that was undertaken with the aim of improving 
mental health conditions or modifying its determinants. 
Only those programs that were identified as effective based 
on at least one review from the primary search, addressed 
anxiety and/or depression and were developed for children 
and adolescents in the age category of interest (11–18) were 
included. In a next step, the programs were analyzed in detail 
with a special focus on the main categories: intervention 
type, age/target group, mode of delivery, availability and 
access, structural features (e.g. following a modular/session-
based, linear/self-directed order, etc.), and content. If some 
information (the structure or content of the program) was not 
elaborated in the respective identified reviews, an additional 

search of the program was conducted (January–March 2023) 
to collect all necessary information. Within this additional 
search it was also checked whether the programs were still 
available/online and accessible.

Results

In the primary search (November–December 2022) a total 
of 758 articles met the search criteria and were screened 
against the inclusion and exclusion criteria. The final sam-
ple consisted of 11 articles. Figure 1 provides a PRISMA 
flow diagram (Page et al., 2021) of the search history and 
the selection process. The additional search (January–March 
2023) concerning program details and specifics resulted in 
screening and analyzing 71 articles describing the identified 
45 programs.

Fig. 1   PRISMA flow diagram 
for systematic reviews
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Article Characteristics

Table 5 (Appendix 1) summarizes the main characteris-
tics of the articles included based on the primary search 
(n = 11) and provides information on authors, publication 
year, article type, number of studies/interventions analyzed, 
program intervention types, outcome measures, the identi-
fied effective programs for the interested age group (11–18), 
and key findings on the effectiveness of the programs. 55% 
(n = 6) of the articles included were systematic reviews, 
27% (n = 3) were systematic reviews with meta-analyses 
and 18% (n = 2) were (exploratory) reviews. Of the 11 arti-
cles included, 36% (n = 4) were published between 2020 
and 2022 and 64% (n = 7) between 2011 and 2019. All the 
included articles (n = 11) were published in peer-reviewed 
journals, reported methods and data sources meeting the 
methodological quality standards and reported no conflicts 
of interest on the part of the authors. A total of 291 studies 
were assessed and included in the narrative synthesis of the 
11 articles reviewed. 82% (n = 9) of the articles addressed 
mental health interventions for both anxiety and depression. 
One article (Rice et al., 2014) only addressed depression 
and one (Tozzi, et al., 2018) only addressed anxiety. Since 
not all reviews conducted a meta-analysis, the findings on 
program effectiveness and relevant factors of influence are 
presented in a narrative summary. A brief synopsis of the 
findings and evidence found in the articles is also provided 
in order to highlight the most important aspects.

Positive outcomes were consistently reported for digital 
CBT-oriented programs, and no differences in effect sizes 
were found when compared with traditional (offline) CBT 
interventions. There were fewer reports of effectiveness 
for anxiety than for depression. There were mixed results 
regarding the selection of the target group (universal vs. 
indicated): In some studies, no differences were found in 
the effectiveness of programs when they were implemented 
universally or selectively. However, the “MoodGym” pro-
gram was found to be more effective when implemented as 
a universal program. One article also found that indicated/
targeted interventions showed larger effect sizes for depres-
sion (Siemer et al., 2011).

In terms of the design and usability of the programs, it 
became quite clear that the following components were cru-
cial for the adherence and acceptance by the target group: 
Gamification programs were highly regarded (Garrido 
et al., 2019), psychoeducational content had to be kept as 
short and relatable as possible (Gilbey et al., 2020), and 
homework-like experiences were rated negatively (Gilbey 
et al., 2020). Multimedia-rich programs were also found to 
be more appropriate for children and adolescents from low 
socio-economic and educational backgrounds (Kuosmanen 
et al., 2019).

With regard to supervision by others (e.g., mental health 
professionals or teachers), it was shown that supervision 
or the implementation in a school setting resulted in larger 
effect sizes (Garrido et al., 2019; Kuosmanen et al., 2019) 
than those found in a leisure-based setting with no supervi-
sion. In contrast to this, one review showed that the program 
with the lowest level of interactivity in the program had the 
largest effect sizes (Siemer et al., 2011).

Program Characteristics

Table 3 lists the 45 effective prevention intervention pro-
grams identified via the systematic analysis of the review 
articles included (n = 11) and provides an overview of 
the primary mental health conditions addressed, as well 
as of the intervention type/the (therapeutic) approach fol-
lowed in the programs. To enhance readability, the identi-
fied programs are cited numerically according to Table 3 
in the following. References to program-related studies are 
provided as examples. A detailed list of the studies associ-
ated with the programs can be found in Table 6 (Appen-
dix 2). The majority of programs (1, 3, 5, 6, 8, 10, 12, 16, 26, 33, 34, 

35, 37, 38, 39, 40) were developed in Australia and New Zea-
land (n = 16; 36%), eleven programs (24%) in the United 
States (11, 14, 17, 18, 19, 20, 22, 23, 32, 36, 44), five programs (11%) 
were each developed in the Netherlands(2, 4, 21, 28, 29) and the 
United Kingdom(7, 9, 24, 41, 42), three programs ( 7%) were 
developed in Canada (27, 30, 43), two (4%) in China(15, 25) and 
one (2%) each in Israel(13), Chile(31) and Ireland(45).

Mental Health Conditions

While effectiveness in relation to anxiety and depression was 
examined in all programs, not all programs focused primar-
ily on these two mental health domains or had these con-
structs as their primary topic. 22% (n = 10) of the programs 
focused on both the mental health domains of depression 
and anxiety(7, 9, 11, 12, 17, 19, 21, 28, 38, 43); 44% (n = 20) focused 
specifically on depression(1, 2, 3, 4, 10, 14, 18, 22, 23, 25, 30, 31, 33, 

34, 37, 39, 41, 42, 44, 45), 9% (n = 4) focused specifically on anxi-
ety (5, 8, 24, 32). In addition, five programs(6, 13, 15, 27, 29) had 
their main focus on general mental health, (11%), and addi-
tional individual programs focusing on specific topics such 
as suicide prevention(20), suicide, depression & anxiety(40), 
loneliness & depression(36), stress(16), distress(26) and eating 
disorders & depression(35).

Intervention Type

Given the strong evidence for the widespread successful 
use of cognitive-behavioral therapy (CBT) interventions 
for the prevention of internalized disorders (Rice et al., 
2014), the most commonly used intervention type was 
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CBT (65%/n = 29)(1–10, 14, 15, 17–19, 23–25, 31–33, 35–38, 40–43). 
Two programs employed problem solving therapy 
(PST)(28,44), and two programs provided psycho-educa-
tional content only(16, 27). There were also individual pro-
grams covering each of the following approaches: posi-
tive psychology(12), therapeutic blogging(13), motivational 
interviewing(20), emotional working memory(21), referral to 
care(22), mindfulness(26), chat support(29), spiritual health 
(30), emotional self-awareness(34), moderated online social 
therapy (MOST)(39), peer support(45), and acceptance & 
commitment therapy(11).

Age/Target Group

As the programs targeted children and adolescents of dif-
ferent age groups, a categorization (8–18 years) was made 
on the basis of the minimum age of the sample used to 
evaluate each program. As can be seen in Fig. 2, more 
than half of the programs (55.6%; n = 25) were devel-
oped for children and adolescents with a minimum age of 
12–14 years(1,2, 3, 6, 8,9, 10, 12, 13, 16, 24, 25, 26, 27, 28, 30, 31, 33, 34, 35, 

36, 37, 38, 40, 42). For 15.6% (n = 7) of the programs, no catego-
rization could be made owing to the lack of specific sample 
information(11, 17, 19, 20, 21, 22, 32). It was only stated that the 
target population included undergraduate students, young 
adults or students, i.e., those who belong to the upper age 
group of the target group of interest in the present study 
(18 years old).

Program Structure/Design

Mode of Delivery

The majority of 62% (n = 28) of the programs was delivered 
online via a website(1, 2, 4, 5, 11, 12, 13, 14, 16, 17, 18, 19, 20, 21, 23, 

24, 25, 28, 29, 30, 31, 35, 39, 40, 41, 43, 44, 45) and 13% (n = 6) via an 

app(3, 9, 26, 32, 36, 37). 11% (n = 5) of the programs required a 
mobile phone (e.g., messenger services)(6, 22, 33, 34, 38), 9% 
(n = 4) were delivered via CD-ROM(7, 8, 10, 42) and two pro-
grams (4%) via social media(15, 27).

Availability and Access

To obtain information on the availability of the programs at 
the time of the analysis for this article, an additional search 
was carried out using Google, based on the information pro-
vided in the associated studies. At the time of the synthesis 
undertaken for this study (March 2023), 69% (n = 31) of 
the programs were not available/could not be found. Three 
programs(1, 12, 26) were available without any limitations, six 
programs (13%) were only available in certain countries/
languages, and five programs (11%) were only available 
with the invitation/support of a (mental) health practitioner/
professional.

Structural Features

73% of the programs (n = 33) followed a modular/session-
based structure(1–5, 7− 11, 14–19, 21, 23–25, 28, 30, 32–44). The num-
ber of modules ranged from 2(11) to 14(2). As can be seen 
in Fig. 3, most modular programs had between 6 and 8 
modules.

Like educational programs, intervention programs can 
be structured in either a linear or self-directed way. In self-
directed learning, learners structure their own learning path. 
In contrast, linear structuring provides a predetermined, log-
ical structure for learners to follow (Crick et al., 2014). In 
this sample, 65% (n = 29) of the programs followed a linear 
structure(1–5, 7, 9, 10, 11, 14–17, 19, 21, 23, 24, 28, 31–34, 37, 38, 40–44) and 
31% (n = 14) were designed to be self-directed by the users(6, 

8, 12, 13, 18, 20, 22, 26, 27, 29, 30, 36, 39, 45).

Fig. 2   Overview of reported minimum age of target group (n = 45)
Fig. 3   Frequency of number of modules of the modular-based pro-
grams (n = 33)



378	 Adolescent Research Review (2024) 9:367–410

Program Content

CBT Elements

As mentioned above, most of the programs followed a 
CBT-oriented approach. In order to categorically elicit 
the CBT elements of the programs for the purposes of this 
umbrella review, the checklist for CBT components by 
Oud et al. (2019) was used. This checklist distinguishes 
between four pillars: psychoeducation, cognitive restruc-
turing, behavioral activation, and relaxation. Table 6 
(Appendix 2) provides an extensive and comprehensive 
summary of the content of the programs and the CBT 
elements they contain, including details of the general 
structure (i.e., modular and/or session-based), duration, 
delivery method, and references to any relevant studies 
that have examined the programs.

36% (n = 16) of the programs addressed all four cat-
egories of CBT elements, 20% (n = 9) addressed three 
categories, 22% (n = 10) addressed two categories and 
4% (n = 2) addressed only one category—psychoeduca-
tion. 18% of the programs (n = 8) either did not include 
any CBT components, or these could not be identified 
from the information available. Of the programs spe-
cifically designed for the prevention/intervention of 
depression, 15 (75%) followed the CBT approach. The 
others used approaches such as referral to care(22), spir-
itual health(30), emotional self-awareness(34), problem 
solving(44) and peer support(45). All four programs that 
were specifically designed for the prevention/interven-
tion of anxiety(5,8,24,32) followed the CBT approach and 
included two to four CBT components. The specific 
content of the programs is outlined in the following sec-
tions. This information was extracted from the respective 
program articles included in the sample of this umbrella 
review. To aid understanding, an overview of the main 
content techniques is given in Table 4.

Content Addressing Depression

Out of the 20 programs that explicitly target depression, the 
narrative analysis showed that eight of them provided psych-
oeducational content about depression (3,4,14,18,37,39,42,45) and 
four programs provided information about CBT(3,10,18,37). 
In addition, six programs emphasized that their content 
specifically addressed the connection between thoughts, 
feelings, and behavior(1,3,4,10,33,37). 80% of the programs 
(n = 16)(1,2,3,4,10,14,18,25,30,31,33,37,39,41,42,44) taught strate-
gies for identifying and changing dysfunctional/negative 
thoughts. 50% of the programs included mood monitoring 
features(3,4,10,14,18,22,34,37,41,42), and nine programs taught 
strategies for raising awareness of and planning pleasant 
activities (1,3,4,10,14,18,30,33,37). Another important topic was 

the introduction of relaxation techniques, which, according 
to the information available, was an integral part of seven 
programs(1,3,10,30,37,39,41). Relapse prevention skills, such as 
identifying relapse risk situations (covering both internal 
and external experiences) or documenting potential nega-
tive feelings and strategies for dealing with them, were also 
included in the content of five programs(3,4,10,37,42).

Six of the programs(2,25,30,33,41,42) used narrative teen 
stories/vignettes to convey the content, and four programs 
used characters to present the main topics(1,3,14,37). Four 
programs(14,33,42,44) used video testimonials (e.g., teen 
actors, peers, national celebrities) to deliver content to the 
users (e.g., psychoeducational content, own experience with 
depressive). Four of the programs featured user avatars that 
progressed through a story-driven game and completed spe-
cific tasks/missions (3,10,23,37). Two other programs were also 
based on a storyline(31,33) but did not include user avatars.

Content Addressing Anxiety

All programs that focused specifically on anxiety included 
graded exposure techniques as part of their content(5,8,24,32). 
Three programs provided psychoeducational content about 
anxiety and CBT(5,8,32); two programs explained the rela-
tionship between feelings, thoughts, and behavior and 
included relaxation techniques in their content(5,24). Cogni-
tive restructuring was part of two programs(5,8), goal set-
ting was addressed in three programs(5,8,24) and one program 
provided assessment/monitoring of anxiety symptoms(32). 
Two programs(5,8) also included content regarding relapse 
prevention.

Due to the large number of depression programs identi-
fied, comparing programs for depression and anxiety was 
quite challenging. However, one notable finding is that case 
vignettes and testimonials were used less frequently in pro-
grams for anxiety. Only one program used case studies of 
adolescents which were presented as a video (8) and another 
program used testimonials to deliver the content (24).

Discussion

Mental health problems in children and adolescents are a 
growing concern. Specifically, anxiety and depression are 
the most commonly reported mental health problems in this 
age group, with significant increases in prevalence rates 
compared to the pre-pandemic period (Dale et al., 2023; 
Racine et al., 2021; Samji et al., 2022; Theberath et al., 
2022). These findings highlight the urgent need for preven-
tive interventions to address mental health challenges faced 
by young people. Preventive interventions can reduce risk 
factors and support mental health. Digital interventions have 
emerged as a potential means of reaching a wider population 
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and of providing accessible and effective support. This arti-
cle recognizes the importance of developing and implement-
ing digital prevention programs that not only target exist-
ing mental health problems, but also focus on prevention 
and early intervention. To ensure that these programs are 
accessible and effective for youth (Grist et al., 2019), it is 
important to have knowledge of the active ingredients of 
effective digital prevention programs (Beames et al., 2021; 
Calear & Christensen, 2010). Thus, the aim of this study was 
to identify effective digital prevention programs for anxiety 
and depression in children and adolescents, and to examine 
their structural and content characteristics. The method used 
included a systematic umbrella review to provide an over-
view of existing evidence-based programs. The inclusion 
criteria were stringent, focusing on systematic reviews and 

reviews published between 2000 and 2022 that evaluated 
the effectiveness of digital prevention/intervention programs 
for anxiety and/or depression in children and adolescents.

Eleven articles were identified that met the inclusion 
criteria, describing a total of 45 effective digital preven-
tion and/or intervention programs. A narrative analysis was 
conducted to examine the characteristics of these programs, 
covering the mental health conditions addressed, interven-
tion types, target groups, as well as program structure and 
content. It became evident that it is difficult to establish a 
clear distinction between prevention programs and interven-
tion/treatment programs. The dividing line between these 
two program types is often blurred (Institute of Medicine, 
1994). Some of the identified programs served both preven-
tive and interventive/treatment purposes, despite the search 

Table 4   Overview and short explanation of techniques used in programs for anxiety and depression

Technique Explanation

Cognitive restructuring/Identifying and changing dysfunctional thoughts Cognitive restructuring, a key component of cognitive therapy, is 
considered an effective treatment approach for mental disorders, 
particularly anxiety and depression. It involves a structured and 
collaborative process in which individuals learn to identify, evaluate, 
assess, and modify the distorted thoughts, evaluations, and beliefs 
that contribute to their psychological distress. Cognitive restructur-
ing therefore aims to explore, evaluate, and replace maladaptive 
automatic thoughts, appraisals, and beliefs that perpetuate psycho-
logical disturbances (Clark, 2013; Wenzel et al., 2016)

Mood Monitoring Mood monitoring by individuals themselves provides a real-time 
assessment of mood by collecting data on multiple occasions and 
may therefore be better suited to document and understand daily 
changes in mood (Dubad et al., 2018)

Awareness of pleasant activities Engagement in pleasurable activities is linked to mood, and individu-
als with depression tend to participate in fewer enjoyable activities. 
Therefore, several programs addressing depression include activities 
such as "The Pleasant Events Schedule" developed by MacPhillamy 
& Lewinsohn. This program involves listing various activities and 
events that are commonly considered pleasurable and encourages 
users to rate the frequency and subjective enjoyment of these activi-
ties. The aim is to encourage users to reflect on activities that bring 
them joy and to motivate them to engage in these activities more 
frequently (Lewinsohn & Graf, 1973)

Relaxation Relaxation techniques, such as progressive muscle relaxation or 
breathing relaxation, are taught, and used to reduce the level of 
physiological arousal (Leichsenring et al., 2006)

Relapse prevention A key principle of CBT is to equip individuals with the skills and 
knowledge necessary for independent application, i.e., without rely-
ing on mental health professionals. To this end, they are encouraged 
during the program to understand the cognitive and behavioral prin-
ciples of change so that they can apply these principles in their daily 
lives outside of the program. This step also includes activities such 
as developing a relapse prevention plan (Wenzel et al., 2016)

Graded Exposure Graded exposure techniques, including self-exposure hierarchies, are 
commonly used in the treatment of phobias (Foa & Kozak, 1985). In 
the strictest sense, exposure involves repeatedly exposing/confront-
ing the individual with an anxiety- or stress-inducing stimulus, while 
refraining from avoidance behaviors or tension-reducing rituals; 
he or she experiences the rise, peak and fall of anxiety, allowing a 
process of emotional habituation to occur (Leichsenring et al., 2006)
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criteria clearly excluding clinical samples. However, preven-
tion and intervention programs are often rooted in the same 
theoretical foundations, and in the field of mental health, it is 
not uncommon for symptoms to be present without clinical 
significance or formal diagnosis. Therefore, both preventive 
and interventional measures can be viable and relevant to 
the general population. Having said that, the results indicate 
that selective/targeted programs and those that specifically 
addressed anxiety or depression as their primary purpose 
were found to be more effective than those that targeted a 
variety of psychological outcomes. While this may, to some 
extent, be due to the higher level of symptoms among those 
initially targeted, it still seems important that specific con-
tent be tailored to match the needs of children and adoles-
cents in order to increase the effectiveness of the program. 
For this purpose, implemented screening procedures iden-
tifying those at risk, or mood monitoring procedures, can 
contribute to a rule-based allocation of individual modules/
activities and thus deliver targeted content to users.

The programs covered in this umbrella review varied in 
terms of their target age group, but the majority focused 
on children and adolescents with a minimum age of 
12–14 years. The programs were predominantly delivered 
online via websites or apps. This approach provides ease 
of accessibility and flexibility for users (Ashford et al., 
2016; Grist et al., 2019; Murray, 2012; Reyes-Portillo 
et al., 2014; Richardson, 2010). Unfortunately, a signifi-
cant number of the identified programs were no longer 
available or accessible by the time the analysis was under-
taken, which is in line with prior findings (Ashford et al., 
2016; Carnevale, 2013; Grist et al., 2019). Therefore, it is 
essential to consider program sustainability and mainte-
nance both during and after program development. Failure 
to do so could result in the loss of valuable, evidence-
based and effective programs. There is a clear need for 
sustained availability, ongoing adaptation to new systems, 
and continuous support of digital interventions to ensure 
their long-term impact and benefits for the target popula-
tion. It is crucial to regularly adapt digital programs to 
new technical requirements to avoid wasting the extensive 
effort put into their development. It is also essential to 
ensure the continuity of digital programs, even after the 
completion of underlying research projects. Developers 
should carefully consider the viability and continued pres-
ence of these programs.

Based on the findings regarding program structure and 
specifics, it is recommended to use a modular, linear, mul-
timodal approach that incorporates elements of gamifica-
tion. This is because the majority of the programs followed 
a modular/session-based structure with a linear or self-
directed learning approach. Gamification elements, narrative 
stories and avatars were used to engage users and enhance 
their experience. The findings highlight the importance of 

considering factors such as program interactivity, supervi-
sion and multimedia-rich content to improve engagement 
and acceptability (Lucas-Thompson et al., 2019; Richardson 
et al., 2010). In order to take account of the specific prefer-
ences of the target group, it is strongly recommended that 
psychoeducational content and information be kept as brief 
and concise as possible.

It is also recommended that CBT should be recognized as 
a powerful theoretical framework. As was found in previous 
research (e.g., Ye et al., 2014; Schneider, 2014; Williams & 
Crandall, 2015), the majority of programs used a cognitive 
behavioral therapy (CBT) approach. CBT interventions were 
found to be effective in reducing symptoms and promot-
ing positive behavioral responses. Nonetheless, individual 
programs based on concepts derived from interpersonal 
therapy, positive psychology, mindfulness, social therapy, 
and acceptance & commitment therapy were also found to be 
effective. What all programs had in common, however, was 
that they included at least some elements of CBT.

The programs’ content analysis revealed the inclusion of 
various CBT elements, such as psychoeducation, cognitive 
restructuring, behavioral activation, and relaxation tech-
niques. Most programs included psychoeducational and 
informational content about CBT (if the program was based 
on it). According to the analyzed reviews’ results, psych-
oeducational and informational components should be kept 
as short and relatable as possible in order to maintain high 
adherence. Furthermore, explaining and understanding the 
connection between thoughts, feelings and behavior should 
be considered a fundamental component of the content for 
anxiety and depression. Many activities build on this knowl-
edge to enable a more advanced understanding of mental 
health support, and exercises are better internalized or trans-
ferred to everyday life.

The analysis indicated that when developing digital pre-
vention programs, it is important to consider several factors 
beyond the inclusion of CBT elements, such as the inclu-
sion of mood monitoring activities. It was found that about 
half of the effective programs included some kind of mood 
monitoring activities, such as a daily assessment of mood 
using a predetermined scale. While strategies for identify-
ing and changing negative/dysfunctional thoughts seem 
to be crucial in programs for depression, teaching graded 
exposure techniques seems to be highly relevant in programs 
for anxiety. In addition, content on relaxation procedures/
relaxation techniques also seems to be important. As already 
mentioned in the section “Study characteristics”, gamifica-
tion-oriented programs can have a positive impact on user 
adherence and acceptance. This was shown in the effective 
programs by the fact that there were both fully game-based 
or storyline-driven programs, and that the majority used 
gamification elements (quizzes, animations, action tasks, 
missions, audio/video).
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When interpreting the results, it is important to consider 
the limitations of this study. The search was conducted using 
specific databases, so there may be relevant reviews or pro-
grams that were not included in this umbrella review. Addi-
tionally, it is worth noting the temporal limitation, as only 
programs examined until December 2022 were included. 
The limited availability of programs posed a challenge, as 
a significant proportion of the identified programs were no 
longer accessible in detail, preventing a complete mapping 
of the programs. Nevertheless, important content and design 
features of digital programs for the prevention of anxiety 
and depression in children and adolescents could still be 
identified based on the available study articles and reviews.

Conclusion

In light of the pressing increase in mental health issues in 
children and adolescents, there is a clear need for tailored 
and effective programs for their prevention. Despite various 
studies on the effectiveness of digital prevention programs 
for anxiety and depression in children and adolescents, there 
is no synthesis of the active components that contribute to 
their effectiveness. This umbrella review aims to address 
this gap by conducting a systematic and detailed review of 

effective evidence-based digital programs for the prevention 
of anxiety and depression in children and adolescents, sum-
marizing their structural features and content. The results 
demonstrate that utilizing cognitive behavioral therapy 
(CBT) within a modular, linear, and multimodal approach, 
along with gamification elements significantly improves 
user engagement and acceptability. Additionally, it is rec-
ommended to implement specific content elements relating 
to the disorder addressed, i.e., mood monitoring activities, 
negative thought identification and modification strategies 
for depression, graded exposure techniques, and relaxation 
content for anxiety. However, it is important not only to con-
sider these specific content components in future develop-
ment processes, but also emphasize the sustainability and 
continuity of the programs to ensure that they can be offered 
over the long term, equipping young people with the neces-
sary skills and resources they need to proactively manage 
their mental health.

Appendix 1

See Table 5.

Table 5   Main content of included reviews (n = 11)

Authors (year) 
[sample #]

Article type Studies interventions 
included in analysis 
(n)

Intervention types Outcomes Identified effective programs for 
interested age group
(11–18)

Key findings

Clarke et al., 
(2015)

[1]

Systematic 
review

28 studies
15 interventions

• Computerized 
Cognitive Behav-
ioral Therapy 
(cCBT) (8)

• Online stress man-
agement program 
(1)

• Depression infor-
mation interven-
tion (1)

• Mobile phone self-
monitoring mood 
app (1)

• Blogging interven-
tion (1)

• Online support or 
therapy (3)

Anxiety
Depression

• Think, Feel, Do
• MoodGYM
• Kindertelefon
• Online Chat
• Blogging Intervention
• Mobile Tracking of Young 

People's Experiences—self 
monitoring program

• Grip op Je Dip—Master Your 
Mood Online

• CATCH-IT
• Ching Ching Story
• In One Voice
• Online stress prevention and 

coping skills training
• Internet-based programme for 

the management of stress

• cCBT intervention outcomes 
were positive

• monitoring of mood increased 
emotional self-awareness which 
in turn decreased depressive 
symptoms for youth

• stress management interven-
tion and health-cards produced 
fewer positive outcomes

• MoodGym was effective when 
implemented as a universal 
intervention with adolescents 
(12–17)
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Table 5   (continued)

Authors (year) 
[sample #]

Article type Studies interventions 
included in analysis 
(n)

Intervention types Outcomes Identified effective programs for 
interested age group
(11–18)

Key findings

Garrido et al., 
(2019) [2]

Systematic 
review & 
meta-
analysis

41 studies
(Narrative Synthesis)
15 Studies
(Meta-Analysis)

32 Digital Mental 
Health Interven-
tions

• CBT (28)
• Other: Psychoedu-

cational, positive 
psychology, 
emotional working 
memory, spiritual 
health

Anxiety
Depression

• Reach Out, Rise Up
• SPARX
• The Feeling Better program
• Bite Back
• MoodGYM
• Maya
• Pesky gNATs
• EpxDepression
• EmoWM
• Master your Mood
• CATCH-IT
• Reframe-IT
• www.​loset​heblu​es.​ie
• Grasp the opportunity (modi-

fied from CATCH-IT)
• eBridge
• ACT-CL
• COPE
• eSMART-MH
• Mobiletype
• Rebound
• LEAP Project
• Stressbusters
• The Journey
• TOPS
• Mayo Clinic Anxiety Coach
• MEMO

• lack of comparable RCTs for 
anxiety, thus meta-analysis 
focused on depression

• pooled effect size on depres-
sion: Intervention-Group (IG) 
vs. no Intervention Control-
Group (CG): small

• pooled effect size on depres-
sion: IG vs. ActiveInter-
ventionCG: no significant 
difference

• higher effect sizes when: 
supervision

• game-like feel & relatable, 
interactive content liked by 
users

• educational materials were 
boring

• non-appealing interfaces and 
technical glitches put-off users

Gilbey et al., 
(2020) [3]

Systematic 
review

38 studies
24 Interventions/

programs
• 5 mental health-

related issues
• 2 focusing on inter-

nalizing symptoms 
reduction

CBT principles
• Behavioral activa-

tion
• Cognitive restruc-

turing
• Problem solving

Anxiety
Depression
other: Psy-

chological 
distress

Well-being
Drug abuse
Smoking 

cessation
Sexual health

• Rainbow Sparx Effectiveness:
digital health interventions dem-

onstrated preliminary effective-
ness in reducing internalizing 
symptoms such as depression 
and psychological distress

Acceptability/Feasibility:
• Gamification stood out as a 

component that tended to be 
highly regarded by participants

• information presented with 
brevity and in a relatable way 
tended to receive greater ratings 
of acceptability

• social aspects of interventions 
(e.g., ability to share experi-
ences with others) were highly 
rated

• negative: when tasks feel too 
laborious or homework-like

• in-person component (collect-
ing rewards earned in the web-
based component) reported low 
user engagement

http://www.losetheblues.ie
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Table 5   (continued)

Authors (year) 
[sample #]

Article type Studies interventions 
included in analysis 
(n)

Intervention types Outcomes Identified effective programs for 
interested age group
(11–18)

Key findings

Kuosmanen 
et al., (2019) 
[4]

Systematic 
Review

66 studies
16 interventions
• 12 in school-

setting
o 6: Social Emo-

tional Learning 
(SEL)

o 2: Depression & 
Anxiety

o 2: Community-
based

o 2: cCBT

• SEL (whole-
school, curricu-
lum)

• cCBT
• Group-CBT
• Awareness training
• Parent skills 

training

Depression
Anxiety
other: 

Substance 
misuse, 
problem 
behavior, 
bullying, 
suicide, 
SES

• MoodGYM
• SPARX

• CBT-based anxiety prevention 
program FRIENDS, has been 
shown to reduce symptoms of 
anxiety when delivered in both 
targeted and universal matter

• CBT-based Penn Resilience 
Programme was shown to 
reduce symptoms of depression 
when delivered in a targeted 
manner in schools but not as 
universal classroom-based 
program

• MoodGym has been shown to 
reduce symptoms of anxiety in 
comparison to CG when deliv-
ered as universal intervention 
in schools

• SPARX has been shown to be 
non-inferior to treatment as 
usual and feasible when deliv-
ered with more disadvantaged 
young people

• digital interventions were 
successfully delivered in the 
school-setting by teachers

• multimedia-rich SPARX 
may be more suitable than 
MoodGYM for youth from 
disadvantaged socio-economic 
and educational backgrounds

• training and on-going support 
for program moderators may 
be required to improve cCBT 
implementation in school and 
community settings

Leech et al., 
(2021) [5]

Systematic 
Review 
& Meta 
Analysis

11 studies/Rand-
omized Controlled 
Trials (RCTs)

• CBT (5)
• Mindfulness (3)
• Emotional Self-

Awareness (2)
• Cognitive remedia-

tion (1)

Anxiety
Depression
other:
Mental 

Health
Well-being
Stress

• Nod
• Headspace
• mobiletype

• App interventions produced sig-
nificant symptom improvement 
across multiple outcomes, com-
pared to wait-list or attention 
control conditions (depression 
gw = 0.52 [CI: 0.18–0.84], 
p = .01, k = 8; stress gw = 0.30 
[CI: 0.06–0.53], p = .02, k = 2)

MacDonell & 
Prinz (2016) 
[6]

Review 30 interventions, 44 
RCTs

• 19 parent/family-
based interventions 
(32 studies)

• 11 youth-focused 
interventions (13 
studies)

o 12 stud-
ies: > 10–16 year 
olds

• n.m Anxiety
Depression
other:
Disordered 

Eating
Substance 

use
ASD-related
Self-esteem

• The cool teens CD-Rom
• MoodGYM
• My body, my life
• SPARX

Child and Youth focused inter-
ventions

• 7 interventions assessed reduc-
tions in depression symptoms 
with mixed results

o only 2 studies reported signifi-
cant positive changes

o remaining 5 studies: nonsignifi-
cant or unclear results

• 6 interventions (8 studies) 
assessed changes in anxiety 
symptoms

o only 2 reported significant 
changes

Depression:
• My Body My Life & SPARX 

reported significant positive 
changes with effect size ranging 
from medium to large

Anxiety:
• MoodGYM: small effect sizes
• CoolTeens: large effect sizes
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Table 5   (continued)

Authors (year) 
[sample #]

Article type Studies interventions 
included in analysis 
(n)

Intervention types Outcomes Identified effective programs for 
interested age group
(11–18)

Key findings

Noh & Kim 
(2022) [7]

Systematic 
Review & 
Meta-
Analysis

19 studies (RCTs)
• qualitative synthe-

sis: 19
• quantitative syn-

thesis: 16
• Universal: 12 

interventions
o 9 in schools
• Selective: 7 inter-

ventions (at-risk)

• CBT (6)
• family-based inter-

vention (5)
• family-based CBT 

(2)
• cognitive training 

(e.g., attentional 
bias modification 
training, emotional 
working memory 
training) (3)

• health behavior 
training (e.g. 
eating, physical 
activity) (3)

• ACT (2)
• Mindfulness-based 

intervention (1)
• Problem-Solving 

Program (1)

Anxiety
Depression
other: Stress

• FACE-IT Stress:
• no significant difference in 

change in stress-scores between 
Intervention-group (IG) and 
Control-group (CG)

• universal and selective preven-
tions showed no significant 
difference in stress change 
compared with the CG

Anxiety:
• no significant difference in 

change in anxiety scores 
between IG & CG

• universal and selective preven-
tions showed no significant 
difference in change in anxiety 
scores compared with CG

Depression:
• significant difference in change 

in depression scores for online 
interventions

• universal and selective pro-
grams showed no significant 
difference in change in depres-
sion scores compared with CG

Rice et al., 
(2014) [8]

Systematic 
Review

Search 1: 15 studies / 
9 interventions

• focused on RCTs
• target group: 

12–25 years
• Prevention (9 

studies)
• Intervention (5 

studies)
• Prevention & inter-

vention (1 study)
Search 2: 22 

studies all study 
design types, not 
restricted in terms 
of age

Search 1 (15 studies)
• All CBT based 

(15)
• Relationship 

therapy (1)
• Coping-course (1)

Depression • Blues Blaster
• Cognitive Behavioral 

Analysis
• MoodGYM
• CATCH-IT
• Cognitive Behavioral Skills 

Training Program
• SPARX
• Computerized CBT
• Master your Mood

With the exception of 1 combined 
study (preventive & interven-
tive) all studies reported posi-
tive findings

Prevention studies:
• prevention studies were effec-

tive among university, second-
ary students and adolescents at 
risk of depressive disorder

Intervention studies:
• demonstrated superiority of 

online intervention in compari-
son to treatment

Combined prevention and inter-
vention

• no difference/efficacy
• but depression and anxiety 

symptoms declined in both IG 
& CG, no added benefit from 
problem-solving intervention

Siemer et al., 
(2011) [9]

Systematic 
Review

20 studies, 12 inter-
ventions

• 5 studies on 
depression

• 3 studies on 
anxiety

Depression interven-
tions:

• CBT
• Interpersonal 

psychotherapy 
components 
(CATCH-IT)

Anxiety interven-
tions:

• CBT
• animation to illus-

trate CBT
• animated narratives 

(Climate Schools)

Anxiety
Depression
other:
Eating disor-

ders
Substance 

Abuse
Health pro-

motion

• MoodGYM
• CATCH-IT
• BRAVE-Online
• Climate Schools

Depression:
• mean between-group effect 

sizes are small
• reduced range of pre-/post-

effects
• larger for samples with 

depression symptoms/targeted 
intervention than for universal 
prevention

Anxiety:
• interventions without face-to-

face therapeutic contact report 
small effect sizes

• intervention with least interac-
tivity (Spence) had the largest 
effect size

• mean between group effect 
size = .24

• pre/post-effect size: .64
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Table 5   (continued)

Authors (year) 
[sample #]

Article type Studies interventions 
included in analysis 
(n)

Intervention types Outcomes Identified effective programs for 
interested age group
(11–18)

Key findings

Tozzi et al., 
(2018) [10]

Exploratory 
Review

33 studies, 19 pro-
grams

therapeutic treatment 
or prevention

• CBT (14)
o 7 for 6–12 years 

old
• Biofeedback (2)
• Problem-solving 

therapy (1)
• Solution-focused 

therapy (1)
• Mindfulness-based 

(1)—only adults

Anxiety
other:
Stress

• BRAVE web-based
• Cool Teens
• Think, Feel, Do
• Pesky gNATs Island
• MoodGYM

• all 7 CBT-based programs 
showed positive effects in 
reducing anxiety, no differences 
when compared with traditional 
interventions

• Biofeedback-based programs 
provided some evidence of 
stress reduction

o neurofeedback: no efficacy 
results

• problem-solving and solution-
focused-therapy did not demon-
strate efficacy

Zhou et al., 
(2021) [11]

Systematic 
Review

45 studies (RCTs)
participants: 

n = 13.291
37 studies: student 

population
23 studies: universal 

sample
22 studies: selected 

samples with 
symptoms

35 Web-based self-
help platforms

• CBT (14)
• ACT (5)
• Mindfulness (4)
• Positive Psychol-

ogy (2)
• Other (4) (present 

control therapy, 
psychodynamic 
therapy, social 
cognitive theory, 
religious beliefs)

• combined (6) (self-
help & psychologi-
cal interventions)

6 Apps
• CBT, mindfulness, 

attention bias mod-
ification training, 
coping strategies 
and social learning 
theory

• 1 web-based syn-
chronous chat

• 3 AI-based conver-
sational agents

Anxiety
Depression
other:
Stress
Mental 

Health
Well-being
QoL
Life Satisfac-

tion
Psychol. 

distress, 
insomnia,

sleep quality

• RESPOND
• MoodGYM
• SPARX

Web-based self-help platforms:
• 11 out of 14 CBT interventions 

proved effective in reducing 
depression, anxiety, stress 
compared with CG

• 3 out of 5 acceptance com-
mitment therapy interventions 
proved effective in reducing 
depression, stress

• 3 out of 4 mindfulness inter-
ventions proved effective in 
reducing stress, anxiety and 
depression

• 1 of 2 positive psychology 
interventions proved effective

• 1 combination of psychoeduca-
tion, CBT, relaxation skills and 
physical activity had no impact 
on anxiety and depression

• 1 combination of CBT and 
mindfulness was effective 
in reducing depression and 
anxiety

• 1 combination of psychoeduca-
tion and coping strategies train-
ing was not effective in reduc-
ing anxiety and depression

• 1 combination of behavio-
ral activation strategies and 
interpersonal psychotherapy 
techniques was not effective in 
reducing anxiety or symptoms 
of depression

• 1 combination of psychoeduca-
tion, self-regulation was effec-
tive in reducing depression but 
not social anxiety

• 1 combination of motivational 
interviewing and CBT was not 
effective in reducing anxiety

Apps:
• 3 out of 6 demonstrated effec-

tiveness in reducing anxiety, 
depression and stress

• 1 out of 6 found that interven-
tions were not effective in 
reducing depression or anxiety
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