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Abstract The rapid growth in the use of online technol-

ogies among youth provides an opportunity to increase

access to evidence-based mental health resources. The aim

of this systematic review is to provide a narrative synthesis

of the evidence on the effectiveness of online mental health

promotion and prevention interventions for youth aged

12–25 years. Searching a range of electronic databases, 28

studies conducted since 2000 were identified. Eight studies

evaluating six mental health promotion interventions and

20 studies evaluating 15 prevention interventions were

reviewed. The results from the mental health promotion

interventions indicate that there is some evidence that

skills-based interventions presented in a module-based

format can have a significant impact on adolescent mental

health, however, an insufficient number of studies limits

this finding. The results from the online prevention inter-

ventions indicate the significant positive effect of com-

puterized cognitive behavioral therapy on adolescents’ and

emerging adults’ anxiety and depression symptoms. The

rates of non-completion were moderate to high across a

number of studies. Implementation findings provide some

evidence that participant face-to-face and/or web-based

support was an important feature in terms of program

completion and outcomes. Additional research examining

factors affecting exposure, adherence and outcomes is

required. The quality of evidence across the studies varied

significantly, thus highlighting the need for more rigorous,

higher quality evaluations conducted with more diverse

samples of youth. Although future research is warranted,

this study highlights the potential of online mental health

promotion and prevention interventions in promoting youth

wellbeing and reducing mental health problems.
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Intervention � Mental health promotion � Youth

Introduction

Good mental health is a key asset and resource for popu-

lation health and wellbeing and is critical to positive youth

development (WHO 2013). Positive mental health is a

requirement for optimal psychological development, the

development and maintenance of productive social rela-

tionships, effective learning and good physical health. It is

estimated that 10–20 % of youth worldwide experience

mental health problems (Kieling et al. 2011). The promo-

tion of positive mental health equips youth with the nec-

essary life skills, supports and resources to fulfill their

potential and overcome adversity (Barry and Jenkins 2007;

Patel et al. 2007). Many opportunities exist to promote

positive mental health and wellbeing, not only for those

who have mental health problems, but for all youth.

Mental health promotion is based on the underlying

principle that mental health is a positive concept, which is

important in its own right, is of universal relevance, and is

an intrinsic component of the broader health promotion and

public health agenda (Herrman and Llopis 2012; WHO

2004). Building on the basic tenets of health promotion

(WHO 1986), mental health promotion focuses on

enhancing the strengths, capacity and resources of
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individuals and communities to enable them to increase

control over their mental health and its determinants (Barry

and Jenkins 2007). Prevention, on the other hand, aims to

reduce the incidences, prevalence or seriousness of targeted

mental health problems. Reviews of the international evi-

dence show that comprehensive mental health promotion

and prevention face-to-face interventions carried out with

youth in collaboration with families, schools and commu-

nities, lead to improvements not only in mental health but

also improved social functioning, academic and work

performance, and general health behaviors (e.g., Barry

et al. 2013; Weare and Nind 2011; Tennant et al. 2007).

In recent years, there has been increasing interest in the use

of the internet for the delivery of health promotion and mental

health interventions. The potential that online mental health

interventions hold includes direct, convenient access to

resources one might otherwise not have. Online interventions

also offer individuals increased privacy and anonymity. In

addition, they provide a cost-effective and accessible means

of accessing services for disenfranchised and minority pop-

ulations and those living in isolated geographical areas.

(Barak and Grohol 2011). There is accumulating evidence

that online interventions can be effective in addressing mental

health problems for adults. Several reviews have examined

the impact of computerized cognitive behavior therapy

(cCBT) interventions targeting depression and anxiety

symptoms in adults and reported small to medium effect sizes

(e.g. Griffiths et al. 2010; Cuijpers et al. 2009; Spek et al.

2007), The effectiveness of online technologies in improving

adolescent and emerging adult mental health, however, has

been less well documented. The findings from recent studies

provide evidence that, for youth, the internet can be seen as

both a tool and a setting for action in improving their mental

health and wellbeing (Blanchard et al. 2011; Rickwood

2010). Research indicates that adolescents and emerging

adults use the internet to seek mental health information

(Dooley and Fitzgerald 2012; Gould et al. 2002). Importantly,

they report feeling comfortable accessing online information

about mental health issues (Oh et al. 2008). To date, however,

there has been no systematic attempt to synthesize the evi-

dence on the effectiveness of internet-based interventions for

population. This was the goal of this study. The review was

carried out as part of a larger study that seeks to develop

online resources to support the mental health and wellbeing of

youth aged 12–25 years (Clarke et al. 2013; http://www.

youngandwellcrc.org.au/research/user-driven-and/brid

ging-digital-disconnect/).

Current Study

The objective of this systematic review was to examine the

effectiveness of online mental health promotion and

prevention interventions that are available for youth. The

interventions were appraised in terms of their content and

delivery, the quality of the evaluation, program outcomes

and implementation findings such as drop out and program

acceptance. A further objective of this review was to

identify gaps in the existing literature. The results from this

systematic review may serve as a basis for informing fur-

ther research in developing and evaluating online mental

health promotion and prevention interventions for youth.

Methods

Study Selection

The systematic review conforms with the guidelines out-

lined by the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) 2009 Checklist.

Studies were eligible for inclusion if the intervention was

online and designed to promote positive mental health and/

or prevent mental health problems of youth aged 12–25.

This age range was selected to comply with the focus of the

larger research project, of which this study is a part and

current literature on the provision of mental health services

to adolescents and young adults (McGorry et al. 2007). For

the purpose of this review, mental health promotion

interventions were defined as any planned intervention or

program that was undertaken with the aim of improving

mental health or modifying its determinants. Prevention

was defined as universal, selective or indicated interven-

tions (Mrazek and Haggerty 1994), with universal inter-

ventions targeting the general/whole population, selective

interventions targeting individuals or groups whose risk of

developing a mental disorder is significantly higher than

the rest of the population, and indicated interventions tar-

geting high risk individuals with minimal but detectable

signs or symptoms of a mental disorder. Online treatment

interventions were not included in this review.

Experimental study designs including randomized con-

trolled trials, quasi-experimental study designs and exper-

imental studies without a comparison group were included

in the review. Academic and grey literature published from

2000 onwards in printed or electronic format was deemed

eligible for inclusion. The primary outcomes of interest

were mental health and wellbeing outcomes. These out-

comes included indicators of positive mental health such as

self-esteem, self-efficacy, coping skills, resilience, emo-

tional wellbeing. Negative mental health indicators inclu-

ded, for example, depression, anxiety, psychological

distress, suicidal behavior. Wellbeing indicators such as

social participation, empowerment, communication and

social support were also included. Any adverse events or

harms associated with the intervention were also
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documented. Studies with the following characteristics

were excluded from the review (1) interventions imple-

mented with youth with a diagnosed mental health disorder

(2) interventions that were primarily face-to-face with the

inclusion of some online technology as an element of the

program (3) interventions designed and implemented with

a general adult population (age 18?) and (4) process

evaluation studies.

Search Strategy

Academic databases including Scopus, PubMed, PsychI-

NFO, ISI Web of Science, EBSCO and Cochrane database

of systematic reviews were searched. Health Promotion

and Public Health Review databases were also searched

including Evidence for Policy and Practice Information and

Coordinating (EPPI) Centre; University of York National

Health Centre for Reviews and Dissemination; National

Institute of Clinical Excellence (NICE); Effective Public

Health Practice; Health Evidence Canada; WHO programs

and projects—http://www.who.int/entity/en/. Additional

sources included Google Scholar and reference lists of

relevant articles, book chapters and reviews. Key individ-

uals and organizations identified through the search process

were contacted to identify further details on publications.

The electronic search strategy used across all databases is

provided in Table 1. The search for studies was conducted

between 1 November 2011 and 1 March 2012 and included

articles published between January 2000 and September

2011. A repeated search was conducted between 4th and

11th June 2013 to update results and included articles

published up to June 2013.

Data Abstraction and Assessment of Quality

Using the search strategy described above, all titles and

abstracts retrieved were scanned for relevance. Duplicates,

articles not relevant and articles that did not meet the

inclusion criteria were removed. Full text papers were

obtained for studies that were selected for inclusion.

Studies that were subsequently selected related to (1)

online mental health promotion interventions and (2)

online mental health prevention interventions. Two

reviewers assessed the studies in order to ensure they met

the inclusion criteria set out for this review.

Data Analysis

For this review, a narrative synthesis was undertaken. The

interventions and outcomes evaluated in the included

studies were too diverse to allow a quantitative synthesis of

the study findings. Furthermore, given that the review

focused on the effects of the interventions and questions

concerned with program implementation, a narrative syn-

thesis was determined to be the most appropriate as it

offers more of an insight into potential confounders and

moderators that might not necessarily be taken into account

during a typical meta-analysis (Rogers et al. 2009). Fol-

lowing the guidelines of the Cochrane Public Health

Group, the methodological quality of the intervention

evaluations was assessed using the Quality Assessment

Tool for Quantitative Studies developed by the Effective

Public Health Practice Project (Jackson et al. 2004).

Studies were assessed for selection bias, study design,

confounders, blinding, data collection and withdrawals and

dropouts. Each study was rated independently by two

reviewers. The quality assessments were compared and

disagreements were resolved through discussion. Based on

the ratings of each of the six components, each study

received an overall global rating of strong, moderate or

weak. Following the quality assessment stage, the inclusion

of studies and extraction of key findings was finalized.

Extracted data were entered into a table of study charac-

teristics including the quality assessment overall rating for

each study and the reasons why the study received a

moderate or weak quality assessment rating.

Results

The results of the search and study selection are shown in

Fig. 1. The original search process carried out in 2012

produced 8,834 articles, 37 of which were selected for full

review. Of these, 14 studies did not meet the inclusion

criteria, thus 23 studies were selected for review. During

the repeated search performed in June 2013, a further five

studies were identified. The combined searched resulted in

a total of 28 studies undergoing quality assessment. No

studies in non-English language were identified in the

review process.

The results from the online mental health promotion and

prevention interventions are presented in Table 2. The

promotion and prevention interventions are ordered

according to the strength of the evidence (strong–weak).

An overview of the key findings in terms of program ori-

gin, type, content and delivery, quality of evidence, out-

comes and implementation findings will now be presented.

Online Mental Health Promotion Interventions

Program Origin and Type

Eight studies evaluating six online mental health promotion

interventions were identified (Table 2). Three studies

evaluating one intervention were carried out in the US, two

studies were carried out in Australia and one study was

92 J Youth Adolescence (2015) 44:90–113

123

http://www.who.int/entity/en/


conducted in Germany, China and Canada. Two interven-

tions were stress management interventions aimed at

improving mental wellbeing (Van Vliet and Andrews 2009;

Fridrici and Lohaus 2009). One intervention, ePREP was a

relationship education program (Braithwaite and Fincham

2007, 2009, 2011). Another intervention, In One Voice was

centered around a social media campaign (Livingston et al.

2013). Two interventions were interactive mental health

promotion games, Reach Out Central (Shandley et al.

2010) and Ching Ching Story (Li et al. 2013).

Program Content and Delivery

As may be seen in Table 2, program content and delivery

varied considerably across these online interventions. The

stress management interventions provided online modules

which were facilitated by a teacher or psychologist in

middle/high school (Van Vliet and Andrews 2009; Fridrici

and Lohaus 2009). ePREP utilized email to distribute

homework exercises to university students over the course

of 7 week which were designed to promoted relationship

Table 1 Original search strategy for electronic databases

Mental health terms Type Web terms Sample Intervention terms Study terms

Mental health

OR

Literacy

OR

Internet

OR

Young

people

OR

Education

OR

Implementation

Psychoeducation Positive Web* Youth Therapeutic Evaluation

Mental capital Promoti* ehealth Adolescent* Program* Study

Wellbeing Prevent* e-health Student Intervention Random* control

trial

‘‘Positive

psychology’’

Universal ‘‘Electronic health’’ Support

Mindfulness Targeted ‘‘Virtual community’’ Service

Resilience Indicated ‘‘Computer game’’ Training

Psychosocial Email ‘‘Help seeking’’

‘‘Social emotional’’ Mobile ‘‘Information

awareness’’

‘‘Cell phone’’ ‘‘Awareness raising’’

Smartphone

Iphone

‘‘Information communication

technology’’

ICT

Online

Computer-based

‘‘Social media’’

Searches included: *denotes multiple word endings including singular and plural

1. Mental health terms AND Type AND Web terms AND Sample

e.g. mental health OR psychosocial OR mental capital OR wellbeing OR positive psychology OR resilience OR psychosocial OR social

emotional

AND

literacy OR positive OR promot* OR prevent* OR universal OR targeted OR indicated

AND

internet OR web OR ehealth OR e-health OR ‘‘electronic health’’ OR ‘‘Virtual community’’ OR ‘‘computer game’’ OR email OR ‘‘cell phone’’

OR smartphone OR iphone OR ‘‘information communication technology’’ OR ICT OR online OR computer-based OR ‘‘social media’’

AND

young people OR youth OR adolescent OR student

2. Mental health terms AND Web Terms AND Sample AND Intervention Terms

3. Mental health terms AND Web Terms AND Sample AND Study Terms

4. Mental health terms AND Web Terms AND Sample AND Intervention Terms

5. Web Terms AND Sample AND Intervention Terms

6. Web Terms AND Sample AND Study Terms
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skills. In One Voice utilized social media and an educa-

tional focused website to improve youth (age 13–25)

mental health literacy skills. The online gaming interven-

tions utilized game mechanics and role play to develop

skills. Two interventions were implemented with adoles-

cents in secondary schools (Van Vliet and Andrews 2009;

Fridrici and Lohaus 2009). Two interventions were adapted

from evidence-based face-to-face interventions (Braithwa-

ite and Fincham 2007; Li et al. 2013).

Quality of Evidence

The quality of the evidence from these studies was mod-

erate to weak. One study received a strong quality assess-

ment rating (Van Vliet and Andrews 2009). Three studies

received a moderate quality assessment rating as a result of

selection bias, weakness in study design or not reporting or

not controlling for confounders. Four studies received a

weak quality assessment rating as a result of having a

combination of the following methodological issues:

weakness in study design, high percentage of withdrawals,

selection bias, not reporting or not controlling for con-

founders and not reporting validity and reliability of mea-

sures used (Table 2).

Program Outcomes

The school-based stress management course, which

received a strong quality assessment rating, reported sig-

nificant improvements in adolescents’ mental health liter-

acy skills, psychological wellbeing, use of support seeking

coping strategies and reduced avoidant coping and psy-

chological distress (Van Vliet and Andrews 2009). Addi-

tional outcomes from studies which received a moderate

quality assessment rating included improved mental health

literacy skills (Fridrici and Lohaus 2009; Livingston et al.

2013), improved communication skills (Braithwaite and

Fincham 2007), reduced psychological distress (Fridrici

and Lohaus 2009) and a reduction in symptoms of anxiety,

depression and physical aggression (Braithwaite and Fin-

cham, 2007).

Implementation findings

Important implementation findings including dropout,

efficacy and program acceptance were highlighted in

these studies. The dropout rates varied across interven-

tions with school-based interventions having the highest

retention rates. Fridrici and Lohaus (2009) reported a

Additional Sources
Google Scholar: N =143
Hand Searching Reference Lists: N= 87
Author searches : N= 649

Academic Database
PubMed : N = 925
Scopus: N = 1895
PsychInfo: N = 160
ISI Web of Science : N = 4183
Ebsco: N = 792

Total Search Results
N= 8834

Removal based on initial screening of title 
and abstract
N = 8536  non-relevant articles / articles not 
meeting criteria for inclusion 

Articles Reviewed
N = 23 studies 

representing 16 
interventions

Quality Assessment
N= 28 studies representing              

8 promotion studies (6 interventions)                    
20 prevention studies (15 interventions)

Exported to endnote
N = 298

Removal based of  duplicates
N = 261

Removal based on review of full text article
N = 14  studies not meeting inclusion criteria

Repeated search (June2013)
N = 5 studies identified 

Promotion Interventions
N = 6 studies                     

(4 interventions) 

Prevention Interventions
N =  17 studies                

(12 interventions)

Fig. 1 Flow diagram for study selection process
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significant difference in dropouts rates when comparing

school and home implementation (98 % school comple-

tion vs. 30 % home completion). The online gaming

interventions (ROC and Ching Ching Story) had the

highest dropout rate at 42 %. For the ePREP relation-

ships education program, there was a significant corre-

lation between university students most in need and

program effectiveness, in that those with the poorest

communication skills benefited the most from the inter-

vention in terms of reduced psychological aggression

(Braithwaite and Fincham 2011).

Two studies reported program acceptance findings

(Fridrici and Lohaus 2009; Shandley et al. 2010). Fridrici

and Lohaus (2009) found that the school face-to-face

stress prevention intervention was the most accepted

form of stress prevention when compared with the online

intervention implemented at school and at home. In

terms of gender, female participants reported higher rates

of training acceptance than male participants for self-

determined online school and face-to-face interventions,

however, male participants showed higher acceptance of

self-determined online participation via the internet from

home.

Online Mental Health Prevention Interventions

Program Origin and Type

A total of 20 studies evaluating 15 prevention interven-

tions were identified (see Table 2). Eight studies were

conducted in Australia, three studies in USA and the

Netherlands, two studies in the UK and Israel and one

study was conducted in Norway and Ireland. Eight of

these interventions (12 studies) were computerized cog-

nitive behavioral therapy (cCBT) interventions designed

to prevent depression and/or anxiety in adolescents and

emerging adults displaying symptoms. One of the cCBT

interventions (MoodGYM) has been repeatedly evaluated

with different users and in different settings, including,

high school universal intervention with male participants,

female participants, both genders, website users and

college students with elevated distress. Other prevention

interventions included an online stress management pro-

gram for university students (Chiauzzi et al. 2008), a

depression information intervention (Costin et al. 2009),

a mobile phone self-monitoring mood application (Kauer

et al. 2012) and a blogging intervention for adolescents

experiencing social-emotional difficulties (Boniel-Nissim

and Barak 2013). Three studies examined the effective-

ness of online support or therapy with emerging adults at

risk of developing mental health problems (Freeman

et al. 2008; Horgan et al. 2013; Barak and Wander-

Schwartz 2000; Fukkink and Hermanns 2009).

Program content and delivery

The cCBT interventions provided online modules using

cognitive behavioral therapy techniques. The majority of

these interventions consisted of 5–6 modules implemented

weekly. Two of these interventions provided professional

assistance along with the self-directed cCBT material (van

der Zanden et al. 2013; Van Voorhees et al. 2008). The

depression information intervention employed health

e-cards which provided personalized emails containing

depression and help seeking information (Costin et al.

2009). The mobile phone self monitoring program pro-

vided a tracking device to monitor mood, stress and daily

activities and was carried out in consultation with the

adolescents’/emerging adults’ general practitioner (Kauer

et al. 2012). The online support therapies provided peer-to-

peer support (Freeman et al. 2008; Horgan et al. 2013) or

therapist support (Barak and Wander-Schwartz 2000) for

at-risk college students.

The majority of interventions were implemented with

late adolescents and emerging adults aged 18–25. Four

interventions were implemented with adolescents as part of

a secondary school curriculum, three interventions were

delivered through the health system to youth at risk of

developing a mental health disorder and eight interventions

were delivered to university students aged 19–25 (Table 2).

Three interventions were based on face-to-face prevention

interventions that had been modified for use as an online

intervention (Cukrowicz and Joiner 2007; Attwood et al.

2012; van der Zanden et al. 2013).

Quality of Evidence

The quality of the studies varied significantly, eight studies

received a strong quality assessment rating. Four studies

received a moderate quality assessment rating as a result of

either selection bias or a high dropout rate. Eight studies

received a weak quality assessment rating as a result of a

combination of selection bias, high dropout rate, not

reporting or not controlling for confounders, small sample

size and no control group (Table 2).

Program Outcomes

Overall, the cCBT intervention outcomes were positive.

Findings from the four studies which received a strong

quality assessment rating indicate the significant positive

effect of cCBT on adolescents’ and emerging adults’

depression and anxiety (Van Voorhees et al. 2008; Calear

et al. 2009; Clarke et al. 2009; van der Zanden et al. 2013).

Long term effects were reported at 6 months (Calear et al.

2013; Van Voorhees et al. 2009; Hoek et al. 2011) and

12 months follow up (Saulsberry et al. 2013). Additional
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outcomes included increased social support, reduced self

harm thoughts, reduced hopelessness and improved sense

of control or mastery (Van Voorhees et al. 2009; van der

Zanden et al. 2013).

Additional prevention interventions, which received a

strong quality assessment rating, included the mobile

phone mood tracking device. Result from this randomized

controlled trial showed that the monitoring of mood

increased emotional self-awareness which in turn

decreased depressive symptoms for youth aged

14–24 years with mild or moderate depressive symptoms

(Kauer et al. 2012). The study examining the therapeutic

effect of blogging about social emotional difficulties

reported significant improvements in adolescents’ self-

esteem, social emotional difficulties and social behaviors

(Boniel-Nissim and Barak 2013). Less structured preven-

tion interventions, including the stress management inter-

vention (Chiauzzi et al. 2008) and Health e-Cards (Costin

et al. 2009) produced less positive outcomes. University

students that engaged in the stress management interven-

tion evidenced no improvement in primary outcomes

including perceived stress and health promoting lifestyle

profile. Results from the health e-cards study indicated that

the depression information intervention was not associated

with changes in emerging adults’ help seeking behavior or

mental health literacy.

The three cCBT interventions, which received a mod-

erate quality assessment rating, produced similar positive

findings in terms of reduced depression and anxiety

symptoms among university students aged 18–24 years

(Cukrowicz and Joiner 2007; Lintvedt et al. 2011; Kenardy

et al. 2003) with improvements maintained at 6 months

follow up (Kenardy et al. 2006). Lintvedt et al. (2011) also

reported reduced negative automatic thoughts and

improved depression literacy. Regarding interventions that

received a weak quality assessment rating, four of the six

MoodGYM studies fell within this category. Selection bias,

not reporting if confounders were controlled for and high

dropouts limit the conclusions that can be drawn from these

studies. The remaining studies that received a weak quality

assessment rating included three online support interven-

tions (Horgan et al. 2013; Barak and Wander-Schwartz

2000; Freeman et al. 2008). All three interventions reported

non-significant findings.

The results from the MoodGYM cCBT studies that

received a strong (Calear et al. 2009) and moderate quality

assessment rating (Linvedt et al. 2009) would suggest that

this program is effective when implemented as a universal

intervention with adolescents (age 12–17) in high schools

and when implemented with university students with ele-

vated psychological distress. Calear et al. (2009) reported

that the intervention had a significant lasting effect on

anxiety and depression in male adolescents at 6 months

follow up (Calear et al. 2013). Another study which

compared and contrasted the effect of MoodGYM online

with (1) face-to-face therapy and (2) face-to-face therapy

and MoodGYM combined found that face-to-face in con-

junction with MoodGYM was more effective in reducing

university students’ depression, anxiety, distress, fre-

quency of automatic negative thoughts than therapy

received through stand alone MoodGYM (Sethi et al.

2010). This study, however, received a weak quality

assessment rating and thus further testing of the impact of

face-to-face support in combination with the online inter-

vention is required.

Implementation Findings

Program dropout was a significant issue across these pre-

vention interventions. On average participants completed

half of the cCBT modules. One study reported that only

29.8 % of adolescents completed three or more of the five

MoodGYM modules (O’Kearney et al. 2009). Baseline

symptoms were found to be significantly related to pro-

gram dropout across several studies, in that higher levels of

depression and anxiety predicted program dropout

(O’Kearney et al. 2009; Calear et al. 2013; Kenardy et al.

2003; van der Zanden et al. 2013). Related to this, there

was an indication from two studies that program fidelity

was important in achieving program outcomes and that

benefit was most evident for adolescents most at risk

(O’Kearney et al. 2006, 2009). Due to the weak quality

assessment ratings of these studies, however, it is difficult

to draw strong conclusions from these findings. One study

reported a counterintuitive association with greater

depression symptom reduction and fewer minutes of

website usage and with fewer page hits (Clarke et al. 2009).

Post hoc analysis revealed that participants who improved

more rapidly found the website less necessary and thus

discontinued.

In general, program acceptance was high across studies

in which it was assessed. Fukkink and Hermanns (2009)

reported that despite no significant difference in program

outcomes between the online chat and telephone support

service, there was greater acceptance for the online chat

over the telephone service in terms of children and ado-

lescents feeling supported, being taken seriously, made to

feel at ease, therapist being comprehensible and not dis-

organized. Regarding the intervention CATCH-IT, Hoek

et al. (2011) found that greater levels of ease of site usage

predicted significantly lower depression scores at post-

intervention. Conversely, another study reported no rela-

tionship between intervention satisfaction and program

outcomes (Kenardy et al. 2003). This study also failed to

detect a relationship between frequency of component

usage and program outcomes.
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Discussion

The ever increasing role of new technologies in adoles-

cents’ and emerging adults’ lives provides an unprece-

dented opportunity to increase access to evidence-based

mental health resources. The aim of this systematic review

was to provide a narrative synthesis of the evidence on the

effectiveness of online mental health promotion and pre-

vention interventions for youth aged 12–25. Searching a

range of electronic databases, 28 studies conducted since

2000 were identified. Eight studies evaluating six mental

health promotion interventions and 20 studies evaluating

15 prevention interventions were reviewed. Although this

review included studies carried out post 2000, over two-

thirds of the studies (67.8 %) were published since 2009,

thus highlighting the growth in studies evaluating online

mental health interventions for youth over the past 5 years.

It is difficult to be conclusive regarding the evidence of

online mental health promotion interventions due to the

small number of studies, the moderate to weak quality of

these studies, and the considerable heterogeneity across the

interventions in terms of content and delivery. There is,

however, evidence that the mental health promotion mod-

ule-based online interventions, which were implemented

with adolescents can have a significant positive impact on

their mental health and wellbeing. These interventions

were implemented in the school setting and led to signifi-

cant improvements in adolescent mental health literacy,

support seeking behavior and psychological wellbeing

(Van Vliet and Andrews 2009; Fridrici and Lohaus 2009).

The results from the In One Voice social media campaign

points to the potential of social media in combination with

an education-based mental health promotion website in

enhancing youth awareness of mental health and health

seeking behaviors (Livingston et al. 2013). The evidence

regarding mental health promotion gaming interventions is

weak as a result of the absence of a control group and high

dropout rates in the two studies reviewed. Additional

research is required to investigate whether gaming is an

effective approach for mental health promotion with youth.

Regarding online mental health prevention interven-

tions, 20 studies were identified. In comparison to the

mental health promotion interventions, there was more

homogeneity across these interventions, with 12 studies

evaluating the effectiveness of computerized cognitive

behavioral therapy (cCBT) interventions aimed at pre-

venting depression and/or anxiety. Of the seven cCBT

studies that received a strong or moderate quality assess-

ment rating, there is evidence that these interventions had

significant positive effects in reducing anxiety and

depression among adolescents and emerging adults iden-

tified at risk of developing a disorder. Similar results have

been reported in previous systematic reviews examining

the impact of cCBT for symptoms of depression and anx-

iety among adults. For example, (Spek et al. 2007) found a

small effect size for prevention interventions in reducing

depression and anxiety in adults. More recently, Griffiths

et al. (2010) reported an effect size range from 0.42 to 0.65

for depression interventions involving participants with

symptoms of depression. Follow up assessments of cCBT

interventions were limited in this review, although, where

reported, improvements were maintained. This is important

as a previous meta-analysis has highlighted the potential

for the effects of cCBT treatment interventions with this

age group to be reduced over time (Weisz et al. 2006). One

cCBT intervention that reported positive findings across

second and third level settings is the Australian MoodGYM

intervention. It is, however, important to note that, with the

exception of one study (Calear et al. 2009), the sample size

of these evaluations was relatively small ranging from 39

to 163 participants. Further testing of this intervention with

larger, more representative samples would assist in

strengthening the evidence base for this intervention.

Additional prevention interventions that showed promising

findings and require further testing include the GP sup-

ported mobile phone self-monitoring intervention (Kauer

et al. 2012) and the blogging intervention (Boniel-Nissim

and Barak 2013).

Information provided by some studies in this review

about the provision of support is important for the future

development of this field. While is it difficult to draw

strong conclusions about the type or intensity of guidance

and support necessary due to variation in methodologies

and quality of the studies reviewed, there is evidenced from

the studies reviewed that participant support (either face-

to-face and/or web-based support) is an important feature

of online interventions in terms of participant completion

and program outcomes (Fridrici and Lohaus 2009; Sethi

et al. 2010). This is in line with findings from a previous

meta-analysis of cCBT interventions for symptoms of

depression and anxiety which reported that interventions

with therapist support have a large mean effect size, while

interventions without therapist support have a small mean

effect size (Spek et al. 2007). Future research comparing

and contrasting different versions of support to accompany

online interventions could help in understanding the min-

imum level of support required to maximize positive gains.

As part of this, further research is required to determine the

effective components of online interventions and the opti-

mal program and session length to achieve positive out-

comes. Due to the variability across interventions, it was

not possible to determine specific strategies and methods

that resulted in positive outcomes in this review.

Program completion varied across the interventions with

frequently reported high levels of dropout and non-com-

pletion across promotion and prevention interventions.
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This appears to be a significant issue for online interven-

tions and has been reported in previous reviews (Richard-

son et al. 2010; Mohr et al. 2013; Griffiths and Christensen

2006). Further research is warranted in terms of those who

engage and those who choose to disengage from online

interventions in terms of their expectation, motivation,

personality, experiences and preferences. Several studies in

this review found that completion of fewer modules was

associated with higher depression scores at the baseline. In

addition, one study reported that the benefit from the online

intervention was most evident among those most at risk

(O’Kearney et al. 2009). Continued research aimed at

testing and uncovering new methods of improving adher-

ence will be important to optimize the effectiveness of

these interventions as there is evidence from this review

that greater adherence and engagement was associated with

better outcomes (O’Kearney et al. 2006, 2009). At the same

time, however, as recommended by Mohr et al. (2013),

overgeneralized assumptions that increased engagement is

necessarily better under all circumstances should be avoi-

ded. Research is thus needed to better understand patterns

of use and engagement, as well as the determinants and

consequences of engagement.

While studies that received a moderate to strong quality

assessment rating provide an indication as to the impact of

these interventions on the knowledge, behavior and well-

being of youth aged 12–25, a salient finding of this review

is the number of studies that received a weak quality

assessment rating (N = 12). Six studies did not employ a

control group. Sample sizes varied, ranging from 12 to

2,909 participants. In addition, several studies failed to

undertake or report sufficient information about randomi-

zation. Regarding sampling, with the exception of studies

which recruited adolescents through schools, the majority

of participants were recruited by self-selection through

advertisements in colleges, on websites and in primary care

settings. Furthermore, the majority of participants across

the reviewed studies were female and were well educated.

The significant gender imbalance is notable and, while this

provides an indication of the gender profile of users who

seek help and access mental health information, it limits

the generalizability of the findings to young men. Future

research in this field should engage in high quality evalu-

ations with robust research designs in order to better

understand the potential of these online interventions. In

addition, future studies need to ensure more diverse sample

recruitment in terms of gender, race, socioeconomic status,

geographic location, access to the internet and computer

literacy. Research into program preferences according to

gender would also help to (1) clarify and address gender

differences such as those identified in this review and (2)

identify ways of tailoring interventions to support gender

preferences and individual needs.

Five of the online interventions in this review were

adapted from evidence-based face-to-face interventions.

With the exception of two studies, which had a weak

quality assessment rating, results from these studies

showed the significant positive effect of these interventions

on youth anxiety and depression symptoms. Future

research should investigate the feasibility of adapting

additional face-to-face interventions that have a strong

evidence base and the effectiveness of these interventions

when implemented as a standalone online program and/or

an additional online intervention to support the face-to-face

program.

Finally, it is important to note that all of the studies

included in this review were carried out in high income

countries and therefore, the findings may not generalize to

low and middle income countries. Given the extraordinary

increase in the use of cell phone and internet technologies

in the latter countries, coupled with the considerable

challenges in providing affordable and accessible face-to-

face mental health services (Lewis et al. 2012; WHO

2011), there is a pressing need to examine the implemen-

tation and effectiveness of online mental health interven-

tions in these countries. The use of technologies is

particularly promising given the critical shortage of health

workers and poor distribution of service providers in low

and middle income countries (WHO 2006, 2008).

This systematic review has a number of important lim-

itations, which impact its validity. There are limitations

relating to the scope of the systematic search. A systematic

search of studies published in grey literature was not

included. Furthermore, a search in languages other than

English was not undertaken. The possibility of publication

bias needs to be considered as there may have been

research studies in the area that did not find positive results

and consequently were not published. In addition, given

that the methodological quality of the studies reviewed

varied, conclusions must, therefore, be tentative. Finally, as

a narrative synthesis, the review data from the included

studies were summarized and not statistically pooled,

which limits the strength of the conclusions that can be

drawn.

Conclusions

The current study systematically reviewed the effective-

ness of online youth mental health promotion and pre-

vention interventions. There is tentative evidence that

skills-based interventions mental health promotion inter-

ventions, presented in a module-based format, can have a

positive impact on adolescent mental health, however, an

insufficient number of studies limits this finding. The

results from the online prevention interventions indicate
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the promising evidence regarding computerized cognitive

behavioral therapy interventions and their impact on ado-

lescents’ and emerging adults’ anxiety and depression

symptoms. Implementation findings from studies in this

review provide some evidence that participant face-to-face

or web-based support is an important feature of online

interventions in terms of participant adherence and pro-

gram outcomes. The quality of evidence across the studies

varied, thus highlighting the need for more rigorous, higher

quality evaluations conducted with more diverse samples

of youth. Furthermore, given the high rate of non-com-

pletion there is a need for research to investigate factors

affecting exposure and adherence. Although future

research is warranted, this current study highlights the

potential of online mental health promotion and prevention

interventions in promoting youth wellbeing and reducing

mental health problems.
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