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A B S T R A C T

Introduction: This rapid review identifies and summarizes the effectiveness of preventative telemental health
interventions. It investigates studies conducted between 2010 and 2016 that improve mood and anxiety with
long-term follow-up.
Methods: A literature search of three major databases was performed by four reviewers. After citation tracing,
3604 studies were discovered, and twenty of these met the inclusion criteria. Data from the papers were ab-
stracted, assessed for quality, and effect sizes were calculated.
Results: Salient information was discussed using the Behavioural Vaccine Model of mental illness prevention.
This included key concepts such as efficacy, duration of benefits, sociocultural relevance, professional guidance,
peer-to-peer support, adherence, delivery and safety.
Conclusion: This review suggests there are clear prolonged benefits to using technology in youth mental illness
prevention. Although this is a rapidly growing area of investigation in countries around the globe, there is still a
dearth of research with long-term follow-up. Future studies should aim to boost engagement by increasing
motivational guidance in order to recruit at-risk youth of all demographics into these promising intervention
programs.

1. Introduction

Psychiatric disorders are a major health concern worldwide, leading
to billions of dollars in economic burden (Waddell et al., 2007). A
significant proportion of these disorders begin in the pediatric popu-
lation (Kessler et al., 2005). Estimated prevalence rates for youth
mental health disorders range from 8% in the Netherlands to 23% in
Switzerland (Patel et al., 2007; Waddell et al., 2005). In the United
Sates, the lifetime prevalence of severe mental disorders in 13 to
18 year olds has been estimated to be 21.4% (Merikangas et al., 2010).
Mental health disorders among youth can lead to disability, impaired
relationships, academic struggles, substance abuse, chronic illness and
suicide (Fombonne et al., 2001). Since as much as 75% of adult mental
disorders begin between the ages of 12 and 24, prevention at an early
age would allow for a long-term decrease of noncommunicable disease

in the adult population (Kessler et al., 2005; Kim-Cohen et al., 2003;
Rao and Chen, 2009).

There is a general lack of availability and access to mental health
professionals and resources, especially in rural areas and under-
developed countries (Latha et al., 2007; Verhulst et al., 2003). A large
treatment gap exists for mental health issues, as there are many barriers
in place. These barriers include the cost of care, stigma of mental illness
and shortages of professionals (Patel et al., 2007). One study found that
75% of Australian youth did not receive the psychiatric care that they
needed (Sawyer et al., 2001). Technology-based interventions could
offer a solution to bridge this treatment gap and provide youth with the
assistance that they require.

Increasing numbers of Internet and telephone mental health inter-
ventions have been developed over the past decade. Youth often re-
spond favorably to these untraditional mental health interventions
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(Wilkinson et al., 2008), which, when used properly, allow for the
private, cost-effective and accessible care of mental illness. Self-help
through evidence- and technology-based programs has been found to be
especially useful in building resiliency in underserved populations
(Kirsch and Lewis, 2004).

The use of technology for the treatment and prevention of mental
health disorders is a relatively new field, with a growing field of lit-
erature for adults. However, only a few reviews of technology-based
mental health interventions for youth exist currently (Calear and
Christensen, 2010; Richardson et al., 2010). Calear and colleagues
identified 4 programs, all focused on Cognitive Behavioral Therapy
(CBT), with preliminary results that showed mild to moderate effect
size (Calear and Christensen, 2010). Richardson et al. identified 10
studies and noted that youth reported high satisfaction with compu-
terized CBT, but also high dropout rates (Richardson et al., 2010). Both
reviews noted that the study of prevention was particularly difficult in
children, and that limited follow-up data were available. CATCH-IT,

Competent Adulthood Transition with Cognitive Behavioral Humanistic
and Interpersonal Training, was developed by Van Voorhees et al.
(2005), with subsequent phase 2 (2009) and Richards et al. phase 3
(2016) clinical trials, to prevent the onset of depressive disorders in
adolescents after detection in primary care settings (Van Voorhees
et al., 2005; Van Voorhees et al., 2009; Richards et al., 2016).

This paper functions as an update to two reviews that were per-
formed in 2011 (Siemer et al., 2011; Van Voorhees et al., 2011). The
pediatric telemental health intervention review by Siemer et al. (2011)
identified twenty studies covering a range of mental health disorders,
study designs, treatment settings and countries. Quantitative methods
were used to investigate these studies, which showed effect sizes ran-
ging from small to moderate. Topics such as safety, peer-to-peer in-
teraction, parent involvement, socioeconomic status and ecological
settings were also analysed in the twenty papers.

The second review was based on the novel Behavioural Vaccine
Model (BVM) of depression prevention (Van Voorhees et al., 2011).

Fig. 1. Rapid review search methodology.
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This paper identified 19 Internet-based studies with at least a 6-month
follow-up, but was not limited to the pediatric population. Effect sizes
showed that online CBT was as effective as face-to-face interventions.
The BVM allowed for analysis based on four major categories: Life
Course Schedule, Effective Components, Framework for Motivation,
and Implementation Structure. In the current review, the Life Course
Schedule category will be omitted, as only interventions featuring
adolescents and emerging adults are included.

The focus of this review is to describe the structure of potentially
effective and “implementable” interventions. This review is unique in
that it identifies, summarizes and investigates the effectiveness of
technology-based studies, preventative studies and studies with long-
term follow-up. Using rapid review methodology allows for a scan of
new work and ideas between 2010 and 2016. We focused on inter-
ventions that prevented mood and anxiety disorders, including social
anxiety, post-traumatic stress disorder (PTSD) and obsessive compul-
sive disorder (OCD).

2. Methods

A rapid evidence assessment review of Internet and computer-as-
sisted programs to prevent mood and anxiety disorders in pre-teen and
adolescent populations was performed (Grant and Booth, 2009). The
review addressed the question: What technology-based, educational,
preventive measures were associated with the positive prevention of
mood and anxiety symptoms in specified youth?

Since several systematic and systematized reviews had summarized
evidence prior to 2011, this rapid review methodology and a time-
limited approach were deemed efficient for comprehensive evidence
discovery. We searched 3 electronic databases (PubMed and EMBASE
from 2000 to 11/30/16, PsycInfo from 2000 to 4/1/17), querying the
intersection of 1) mood and anxiety conditions or disorders concepts
with 2) content delivery via online technologies concepts (Fig. 1).
Medline indexed citations were excluded from EMBASE and PsycInfo
results. We performed citation tracing of studies from Table 1 of Siemer
et al.'s (2011) benchmark review using Google Scholar (GS). Ad-
ditionally, we implemented 5 targeted GS searches for references re-
lated to leading programs in the field (MoodGym, CATCH-IT, Climate
Schools). No grey literature searches were conducted, and only English
language publications from 2010 to 2016 were included from GS.
Reasons for exclusion can be seen in Fig. 1.

The studies were summarized and analysed using the BVM (Van
Voorhees et al., 2011). An effect size calculator (http://www.cem.org/
effect-size-calculator) was used when effect sizes were not provided in a
study.

The methodological quality of the randomized clinical trials were
also assessed using a modified quality index tool developed by Downs
and Black (1998). This well validated tool scores the quality of re-
porting, external validity, and internal validity. Because most studies
did not report their power, the power score was omitted in the rating
scale. The resultant maximum score was 27. Two assessors in-
dependently rated the randomized studies; average scores are shown in
Table 1.

3. Results

3.1. Manuscripts presented by mental disorder category

3.1.1. Depression
Our review identified ten articles matching our inclusion criteria

that investigated depression symptoms as the primary outcome
(Table 1).

Three of these were from different time-points of the CATCH-IT
(Competent Adulthood Transition with Cognitive-behavioral and
Interpersonal Training) intervention in the Midwestern and Southern
United States. The CATCH-IT intervention is a primary care-centered

website designed to prevent depression in at-risk adolescents. It consists
of 14 online modules focused on behavioral activation, CBT, inter-
personal psychotherapy (IPT) and community resiliency. Eighty-four
participants were initially enrolled in either the motivational inter-
viewing (MI) group (10–15 min with therapist) or the brief advice (BA)
group (1–2 min with therapist). In the most recent manuscript from
Project CATCH-IT, 44 adolescents (52%) were followed-up at 2.5 years
post-enrollment (Richards et al., 2016). They had a mean age of
19.64 years (SD = 2.18). When looking at depression with the Center
for Epidemological Studies Depression (CESD-10) and Patient Health
Questionnaire Adolescent (PHQ-A) at 2.5 years follow-up, the cohort's
effect sizes showed improvement. Loneliness scores, hopelessness
scores and the percentage of the group with significant depression
symptoms (CESD-10> 9) also decreased. There were no significant
differences noted between the MI and BA groups. The effects of the
intervention persisted from the 6-months to 2.5-years follow-up, seen in
the continued reductions in depression symptoms and percentage of
subsyndromal depression (Hoek et al., 2011; Saulsberry et al., 2013a).
The between-group differences in number of depressive episodes and
hopelessness that were noted at 6-months follow-up were not seen in
the 2.5-years follow-up, where there were no significant differences
noted between the MI and BA groups. The largest limitation of CATCH-
IT involves its high dropout rate. Moreover, because no data were
collected on those who dropped out, there is a potential for attrition
bias.

Grasp the Opportunity took place in Hong Kong and included the
CBT, behavioral activation and resiliency themes from the original
CATCH-IT website (Ip et al., 2016). IPT and MI/BA were excluded as
they were found to be culturally inappropriate (Sobowale et al., 2013).
In this study, 257 Chinese youth with a mean age of 14.63 years
(SD = 0.81) were asked to work through 10 online depression pre-
vention modules. The difference between the intervention and control
groups showed benefit at 12-months follow-up. Overall, the study was
well conducted, but was not blinded. The possibility of a Hawthorne
effect increasing reported efficacy of the intervention arm was noted by
the authors as well.

SPARX is a fantasy videogame from the Netherlands that uses CBT
principles to help adolescents with depressive symptoms over 7 weeks.
The randomized controlled trial by Poppelaars et al. compares SPARX
to a control group, and to a face-to-face, psychologist-run depression
intervention, Op Volle Kracht (OVK) (Poppelaars et al., 2016). The 208
girls were aged 13.35 (SD = 0.71) years on average. At the 12 month
follow-up there was a large decrease in the girls' Reynolds Adolescent
Depression Scale (RADS-2) scores. The study was robust in its head-to-
head design and screening for suicidal ideation deserves special praise.
Unfortunately, the study was limited in its ability to truly blind subjects
to which arm they received, which raises internal validity concerns.

Grip op Je Dip (Dutch for Master your Mood/MYM) Online is a
Dutch prevention intervention for adolescents with subclinical depres-
sion (van der Zanden et al., 2012). It consists of six 90-minute online
chat room sessions focused on CBT, behavioral activation, and future
planning. In this RCT, 244 participants with a mean age of 20.9
(SD = 2.2) years were randomized to either MYM or a waitlist control
condition. At the 3 months, ITT analysis, the between-group analysis
showed benefit for CESD-D scores and Hospital Anxiety and Depression
Scale (HADS) scores. These significant reductions in depression and
anxiety continued into the 6-month follow-up. The greatest limitation
in this study is its wait-list control design, which raises concerns on the
validity of 6 month results. Additionally, participants were largely fe-
male and educated, limiting generalizability.

PratenOnline is a one-on-one chat intervention with trained pro-
fessionals running Solution-Focused Brief Therapy (SFBT) (Kramer
et al., 2014). This study from Urecht, Netherlands randomized 263
adolescents with a mean age of 19.5 (SD = 1.7) to PratenOnline or a
wait-list control. This study found significant between group decreases
in CESD scores at 9 weeks (ES = 0.18, CI: −0.10–0.47) and
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4.5 months. The depressive symptom scores for the intervention con-
tinued to decrease steadily from post-intervention to the 7.5-month
follow-up. A large effect size was found when comparing the CESD
scores between baseline and 7.5 months. These large effect sizes must
be interpreted with skepticism due to the large attrition and low par-
ticipation rate (58% of participants attended zero sessions).

An Australian intervention for youth called the DEAL Project tar-
gets co-occurring depression and alcohol misuse (Deady et al., 2016).
This 4-week online intervention includes four 1-hour modules in the
areas of CBT, MI, psychoeducation, behavioral activation, mindfulness,
relaxation and coping. One hundred and four young adults were ran-
domized to the DEAL Project or an online attention control group.
Participants' PHQ-9 scores continued to decrease from post-treatment
follow-up (ES = 1.09) to 6-month follow-up. Although there was a
significantly larger reduction in depressive scores for the treatment
group than the control group post-treatment, there were no differences
between groups at 3- and 6-month follow-ups. TOT-AL scores were used
to measure alcohol use quantity (drinks per week) and frequency
(drinking days per week). There were large within-group effect sizes for
quantity (ES = 0.76) and frequency (ES = 0.89) of alcohol use in the
treatment group at the 3-month follow-up. However, there were no
statistically significant changes from 3- to 6-month follow-ups. As
participants were opportunistically collected, this sample may re-
present a group more amendable to treatment. Additional concerns of
this study are its low completion rate (one third did not complete the
program).

Low-Intensity Cognitive Behavioral Therapy (LI-CBT) was tested
on 107 students with subclinical depression from University of
Queensland, Australia, to improve mental health (Stallman et al.,
2016). The mean participant age was 23 (SD = 6.4), and 92% were
female. They were randomized to either an LI-CBT arm or a self-help
control arm. Trained well-being coaches ran initial assessment sessions
to personalize the intervention content for each participant. There were
up to 7 sessions over telephone or Skype, with LI-CBT content including
behavioral activation, exposure therapy, problem solving, sleep hygiene
and relapse prevention. Students were encouraged to seek outside
support and online mental health interventions. There were significant
within-group effects for depression and anxiety at 2 months. Improve-
ments were seen between baseline and the 12-month follow-up on the
DASS-Stress, 5-item World Health Organization Well-Being Index
(WHO5), and Coping Self-Efficacy scale (CSE). However, the LI-CBT
arm had a significant decrease in connectedness (University Con-
nectedness Scale, UCS), while the self-help control had a significant
increase in UCS scores. As stated previously, generalizability is limited
by the overwhelmingly college-educated, female population. Few par-
ticipants attended any sessions (58%), which is concerning for internal
validity.

Taylor et al. (2016) tested the effects of an online intervention,
Image and Mood (IaM), on 206 female students at very high risk of
developing an eating disorder (ED) with comorbid depression. The
students were 20 years old on average (SD = 1.8), and were rando-
mized to either an iCBT or wait-list control group. The 10-week active
intervention consisted of CBT, IPT, behavioral activation, stress man-
agement (relaxation training), problem solving, college transition and a
discussion board. In a subgroup of 27 participants with baseline de-
pression, there was a significantly larger decrease in depression on the
BDI-II. In the iCBT group, there was a 27% lower rate of ED onset,
although this was nonsignificant. There were significant within-group
effects for the intervention at 1-year follow-up on the EDE-Q Global and
BDI-II. While this study had great ethnic diversity, external validity is a
concern due to its college based enrollment.

3.1.2. Anxiety
Our review identified 5 articles primarily targeting youth anxiety

that matched our inclusion criteria (Table 1). iChill is a 10-week Aus-
tralian Internet intervention consisting of five trial arms based on the

presence of email or telephone reminders: Active, active with tele-
phone, active with email, control and control with telephone
(Christensen et al., 2014). The 10 modules integrated CBT, psychoe-
ducation, physical activity promotion, relaxation and mindfulness
meditation techniques. There were 558 participants with a mean age of
25.64 years (SD = 3.22). There was a significantly higher improvement
in Generalized Anxiety Disorder (GAD-7) scores at 12 months for the
active with telephone condition when compared to the control with
telephone condition. Unlike the other groups, which demonstrated in-
creases in GAD-7 scores between 6 and 12 months, the active with
telephone arm continued to show large reductions in anxiety at
12 months when compared to baseline. The Anxiety Sensitivity Index
(ASI) and Penn State Worry Questionnaire (PSWQ) scores were also
significantly lower in the active with email arm than the control arm at
post-test. They found a significant reduction in Days out of Role due to
anxiety for the active with email arm at the 12-month follow-up. While
there was moderate loss to follow up (47%) and a predominantly fe-
male study population, the major limit to generalizability was ex-
cluding participants with comorbid conditions (e.g. social phobia or
PTSD).

The Y-Worri/E-couch Anxiety and Worry program is an RCT
from Australia (Calear et al., 2016). 1767 students (mean age
14.83 years, SD = 0.97) from 30 schools were enrolled in either an
externally supported arm (e-GAD health service/HS, with the presence
of a helpful headspace officer), a teacher-supported arm (e-GAD school)
or a wait-list control arm. The students spent 30–40 min per week for
6 weeks on the Internet intervention at school. The material consisted
of CBT, psychoeducation, relaxation and physical activity. A significant
condition-by-time interaction for mental well-being [Warwick-Edin-
burgh Mental Wellbeing Scale (WEMWBS)] was found that favored the
wait-list control arm. At 6-months follow-up, when comparing the e-
GAD HS to the control group, there were significant reductions in an-
xiety, reductions in social anxiety [Social Anxiety Scale for Adolescents
(SAS-A)], and increases in well-being (WEMWBS). There were also
significant reductions in anxiety at post-test, well-being at post-test and
well-being at 6 months (ES = −0.30, CI = −0.45 to −0.14) when
comparing e-GAD school to the control condition. Some study strengths
included using a wait-list control and randomized schools. Two meth-
odological difficulties were N = 2 schools withdrawing themselves
from the study and significant between-group differences at baseline
(particularly “language other than English”). The authors noted “lan-
guage other than English” was associated with attrition.

A RCT by Day et al. (2013) was performed with 66 Canadian uni-
versity students to test the effects of a self-help intervention to improve
scores on the Depression, Anxiety and Stress Scale-21 (DASS-21). They
were assigned to either a delayed-access or an immediate-access group,
where they completed 5 modules over 6 weeks. The content containing
CBT, coaching, relaxation and psychoeducation also included videos,
audio files, pictures and activities. At post-test, the students had sig-
nificant decreases in depression, anxiety, and stress on the DASS-21
when compared to the delayed-access control group. When comparing
post-test DASS-21 scores for the immediate-access group to their
baseline scores, there were large effect sizes for depression and anxiety,
and a small effect size for stress. These improvements in the students'
depression, anxiety and stress levels were maintained at the 6-month
follow-up. While encouraging, generalizability is limited. The enrollees
did not represent the general population (89% of enrollees are female).
Also, these findings may be weakened by low 6 month assessment
completion rates; 51.5% (N = 17) of the immediate intervention arm
and 21.2% (N = 7) wait-list control participants completed.

De Voogd et al. (2016) performed an RCT using online attentional
bias modification training to improve the mental health of 340 high
school students in the Netherlands. The participants were randomized
to either dot-probe attentional training, visual search-based attentional
training, visual search placebo or dot-probe placebo groups. The first
training session was supervised at school, and the 7 remaining online
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sessions were done at home. Based on the Emotional Visual Search Task
(ESVT), there was a significant reduction in negative attentional bias
for the visual search group. No significant differences between active
and control conditions were found for depressive symptoms, anxiety
symptoms or emotional resilience when measured by using the Chil-
dren's Depression Inventory (CDI), Screen for Child Anxiety Related
Emotional Disorders (SCARED) and a number of other scales. However,
at 6 months there were improvements in depression, anxiety, and re-
silience across all groups in the study compared to baseline. Generating
a placebo adds great methodological rigor to these results, despite the
somewhat reduced completion rate (only 24% of participants com-
pleted all modules).

Tillfors et al. (2011) performed an RCT in Sweden using online CBT
(iCBT) to reduce social anxiety, depression and general anxiety in high
school students. 19 students were randomized to either an iCBT con-
dition or a wait-list control condition. The 9-week intervention con-
sisted of psychoeducation, cognitive restructuring and exposure
therapy. It included interactive components such as essay questions and
multiple-choice quizzes. At post-test, when the iCBT group was com-
pared to the control group, there were significant decreases in scores for
social anxiety measured by the Liebowitz Social Anxiety Scale (LSAS-
SR) for Fear and the LSAS-SR for Avoidance; social phobia measured by
the Social Phobia Screening Questionnaire (SPSQ-C); depression mea-
sured by the Montgomery-Asberg Depression Rating Scale (MADRS-S);
and anxiety measured by the Beck Anxiety Inventory (BAI). These re-
ductions were maintained at the 1-year follow-up, but general anxiety
scores reverted to pre-test levels at this time point. These results are
promising, but potentially limited in statistical power (small sample
size), generalizability (participants were from one geographic area),
and internal validity (passive wait list control arm).

3.1.3. Well-being
The Student Compass, Opiskelijan Kompassi in Finnish is an

early intervention for university students, which was designed to im-
prove well-being and mental health (Räsänen et al., 2016). 68 students
were randomized to the Online Acceptance and Commitment Therapy
(iACT) group or the wait-list control group. The Student Compass
consisted of 2 coach-guided face-to-face sessions and 5 online sessions
done from home. These coaches tailored the program to the students'
individual needs. It included content such as psychoeducation, well-
being tasks, metaphors, coaching, relaxation and case studies. En-
gagement was increased through downloadable audio MP3s, educa-
tional videos and exercises. Participants' rated their mental health with
the Mental Health Continuum-Short Form (MHC-SF) for well-being,
BDI-II for depression, Perceived Stress Scale-10 (PSS-10) for stress, Five
Facet Mindfulness Questionnaire (FFMQ) for mindfulness and Or-
ientation to Life Questionnaire (OLQ-13) for sense of coherence. When
comparing the active intervention to the control group at post-test,
significant improvements were found in the students' well-being (MHC-
SF), depression (BDI-II), stress (PSS-10), mindfulness skills (FFMQ) and
sense of coherence (OLQ-13). They also uncovered significant within-
group improvements in all the above categories at post-test, and the
effects persisted at 12 months. The Student Compass was highly effec-
tive in generating participation — 9.3% dropped out and 79% com-
pleted all modules and 12 month follow up. This study's generalizability
is limited by its college-age, female sample (85% female).

3.1.4. Post-trauma
So You've Been In An Accident is an Australian website (http://

kidsaccident.psy.uq.edu.au) for children following unintentional injury.
(Cox et al., 2009) 85 children with a mean age of 10.9 (SD = 2.18)
were randomized to a control group or a 5-month self-help Internet
intervention consisting of CBT, resiliency, relaxation, coping, problem-
solving and reflection concepts. The parents of the affected children
were given a 4-page booklet with informational material. The Trauma
Symptom Checklist for Children-A (TSCC-A) Anxiety subscale scores for

the intervention group was significantly lower than the control group.
There were also improvements that did not reach significance in the
other subsets of the TSCC-A (posttraumatic stress, depression, anger,
dissociative) compared to the control group. At the 6-month follow-up,
the intervention group had a large within-group effect size for the
TSCC-A Anxiety subscale (ES = 0.47, CI = −0.06–0.98). No sig-
nificant differences were found between the parents in the intervention
and control groups. Some concerns with this study include low parti-
cipation with materials and high dropout (34%). While unblinded, this
was the first randomized control study of this type.

Bounce Back Now (BBN) is a website used to improve mental
health symptoms in youth following disasters. Ruggiero et al. (2015)
studied its effects on a sample of 2000 adolescents who experienced
tornadoes. The mean age of the children was 14.5 (SD = 1.7) and 51%
were female. They were randomized to three study groups: BBN, BBN
+ ASH (Adult Self Help, which contained an additional 7 modules for
parents of the affected youth), and an assessment-only control group.
The 4-module BBN website used strategies such as psychoeducation,
exposure, coping, anxiety management, behavioral activation, CBT and
motivational enhancement. Text, graphics, videos, quizzes and anima-
tions were implemented to engage users. At the 12-month follow-up,
there were significant decreases in PTSD symptoms and depressive
symptoms in the BBN as compared to the control group. There was also
a significantly larger decrease in depressive symptoms in the BBN group
when compared to the BBN + ASH group at 12 months. No significant
differences between groups were found for alcohol and tobacco use.
This study's major strength was its large sample with relatively robust
diversity. Engagement with the website was self-reported, and thus
subject to recall bias.

3.1.5. Obsessive compulsive disorder (OCD)
A Swedish clinical trial called BiP OCD (BarnInternetProjektet)

was used to reduce OCD symptoms in adolescents (Lenhard et al.,
2014). The 21 participants in the study had a mean age of 14.4 years
old (SD = 2.64). The 12-week, 12-chapter Internet-based intervention
consisted of CBT and education delivered through film, exercises, ani-
mations and interactive scripts. Trained clinical psychologists followed
the teens to help with the treatment and offer encouragement. The
parents of the participants were also given 5 chapters as an adjunct to
the core program for the adolescents to boost effectiveness. At post-test,
there was a significantly large improvement in the participants' Chil-
dren's Yale-Brown Obsessive-Compulsive Scale (CY-BOCS) scores, with
an effect size of d = 2.29. The significant improvement in CY-BOCS
scores from post-test to 3 months had an effect size of d = 0.67
(CI = 0.04–1.3). These reductions in OCD symptoms were maintained
at the 6-month follow-up, but did not improve further. This study re-
presents an encouraging, but preliminary study. As such, its key lim-
itations are small sample size and lack of control arm, reducing its
ability to control for nonspecific factors.

Turner et al. (2014) performed a randomized controlled non-in-
feriority trial to compare face-to-face CBT with Telephone-CBT (TCBT)
in 72 adolescents with OCD. The participants had a mean age of 14.35
(SD = 2.13) years old. In the TCBT group, 14 telephone sessions were
conducted with trained therapists. The content of the intervention for
both groups consisted of CBT, exposure with response prevention (E/
RP), relapse prevention and psychoeducation. The teens had improve-
ments in their OCD symptoms on the CY-BOCS at every time-point, with
a 6-month effect size of d = 1.97. This improvement was also seen for
depression symptoms on the Beck Depression Inventory for Youth (BDI-
Y). It was found that for every assessment until the 6-month follow-up,
TCBT was non-inferior to face-to-face CBT sessions. While this study
was randomized, it lacks a non-intervention control arm. Additionally,
an arguably high non-inferiority threshold was chosen. More study with
a lower threshold would confirm non-inferiority.
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3.2. Behavioral Vaccine Model elements in the manuscripts

3.2.1. Effective components
3.2.1.1. Comparative effectiveness. For the content of an Internet-based
intervention to be seen as helpful, it should have a higher comparative
effectiveness than traditional interventions. The eight studies in this
review that were focused on preventing depression had between-group
effect sizes ranging from 0.05 to 0.96. When comparing the active to the
control conditions for the papers preventing general anxiety, effect sizes
ranged from 0.14 to 0.67. For PTSD, the range of between-group effect
sizes was 0.19 to 0.33. The BiP OCD intervention did not have a control
condition for comparison. The between-group effect size for the other
OCD study was 0.13, which showed non-inferiority of telephone CBT
when compared to face-to-face CBT (Turner et al., 2014). For the social
anxiety, eating disorders and well-being interventions, the between-
group effect sizes were 1.48, 0.31 and 0.46, respectively. The
interventions reviewed were as effective or more effective at
improving mental health symptoms than their respective controls.

3.2.1.2. Duration of benefits. The improvements made to mental health
symptoms should be maintained over a long time to truly be effective.
All of the studies in this review conducted at least a 6-month follow-up,
and 14 of the studies performed a 12-month follow-up. Image and Mood
(IaM) and CATCH-IT performed 2-year and 2.5-year follow-ups,
respectively. When comparing depression symptoms at baseline to
depression symptoms at long-term follow-up, effect sizes ranged from
0.09 to 2.35, showing the significant prolonged benefits of Internet
interventions. Although a number of the interventions had waning
effects at later time points, the mental health scores were still improved
from the baseline values, and non-inferior to the control conditions.

3.2.1.3. Socio-cultural relevance. It is important for studies of
interventions to be generalizable, and for there to be diversity of the
study group. In 18 out of the 20 papers reviewed, there was a female
predominance, with the percentage of females ranging from 51% to
100%. The reviewed studies spanned a large geographical area and
represented a variety of cultures. Five articles were from the United
States (Richards et al., 2016; Hoek et al., 2011; Saulsberry et al., 2013a;
Taylor et al., 2016; Ruggiero et al., 2015), and studies were found from
Australia (Deady et al., 2016; Stallman et al., 2016; Christensen et al.,
2014; Calear et al., 2016; Cox et al., 2009), the Netherlands (Poppelaars
et al., 2016; van der Zanden et al., 2012; Kramer et al., 2014), Sweden
(De Voogd et al., 2016; Poppelaars et al., 2016; Lenhard et al., 2014),
the United Kingdom (Turner et al., 2014), Finland (Räsänen et al.,
2016), China (Ip et al., 2016), and Canada (Day et al., 2013).

Nine studies identified in the review mentioned the ethnicities of
their participants. The interventions performed in the United States and
Australia ranged from 51% to 76.19% white participants. The inter-
ventions from Europe and China were almost entirely composed of
European and Chinese participants, respectively. Little mention could
be found about making the interventions applicable to diverse groups of
people. The stories in the CATCH-IT website are from adolescents with
varied experiences, with the intent that youth from various cultural
backgrounds could find the site appropriate (Van Voorhees et al.,
2008). CATCH-IT was designed to be used by diverse groups, and has
undergone adaptations for Chinese, African American and Latino
American youth (Saulsberry et al., 2013a; Ip et al., 2016).

Seven studies mentioned parental education, which ranged from the
parents completing at least middle school, to most of the parents
completing at least some college education. Bounce Back Now (BBN)
reported that the parents' median annual income ranged from $40,000
to $60,000 (Ruggiero et al., 2015).

3.2.2. Framework for motivation
3.2.2.1. Degree of professional guidance. Thirteen of the reviewed
interventions mentioned motivational techniques and some form of

guidance from the study operators. Seven studies used email
correspondence to encourage completion and provide clarification,
while a few used text-message or phone-call reminders. The Student
Compass intervention provided personalized feedback and content to
participants over email (Räsänen et al., 2016). For some of the studies,
guidance and motivation was provided by teachers (Ip et al., 2016;
Calear et al., 2016), PCPs (Richards et al., 2016; Hoek et al., 2011;
Saulsberry et al., 2013a), and telephone/Skype therapists (Stallman
et al., 2016; Turner et al., 2014).

3.2.2.2. Peer-to-peer support. The only intervention in this review that
facilitated peer-to-peer conversation was Image and Mood, where
moderators posted questions on the Discussion Board to encourage
conversations (Taylor et al., 2016). There was an average of 3.2
(SD = 4.5) posts to the Discussion Board per participant.

Parents of affected youth can function as strong supports if recruited
into the prevention process. Six of the reviewed studies involved par-
ents significantly in their interventions. In the three studies of the
CATCH-IT website, parents were given resiliency training to strengthen
family life (Hoek et al., 2011). The So You've Been In An Accident in-
tervention provided parents with a 4-page booklet about parent and
child coping and emotional recovery (Cox et al., 2009); however, in this
study no significant differences were found between the parents in the
intervention and control groups. In the study by Ruggiero et al. (2015),
parents in the Bounce Back Now + Adult Self Help group were given
access to an additional 7 modules for their own mental health, called
Disaster Recovery Web. The BiP OCD Website featured 5 chapters for
parents about family accommodation and coping techniques (Lenhard
et al., 2014).

3.2.2.3. Adherence. All 20 studies measured their participants'
adherence to the interventions. Completion of all provided modules
ranged from 24% to 85%. However, a number of the studies deemed
that participants did not need to complete every single module to
consider that the full intervention was received. PratenOnline noted
high attrition rates; their participants only completed an average of
1.36 (SD = 2.08) sessions (Kramer et al., 2014).

3.2.3. Implementation structure
3.2.3.1. Delivery mechanisms. Thirteen interventions in this review
mentioned ways in which they increase the user's attention to the
material. This included videos/animations, stories, chats with a
therapist online or over the phone, audio/downloadable MP3 files,
graphics, quizzes, exercises/activities and discussion boards (Richards
et al., 2016; Hoek et al., 2011; Saulsberry et al., 2013a; Ip et al., 2016;
Kramer et al., 2014; Stallman et al., 2016; Taylor et al., 2016; Day et al.,
2013; Tillfors et al., 2011; Räsänen et al., 2016; Ruggiero et al., 2015;
Lenhard et al., 2014; Turner et al., 2014).

These mechanisms were also implemented to improve satisfaction,
which eight studies investigated. Out of a highest possible satisfaction
rating of 10, the intervention ratings ranged from 6.32 to 9.12.

3.2.3.2. Delivery context. The participants accessed eighteen of the
interventions from their own homes. This included two interventions
where CBT was delivered over the phone or Skype (Stallman et al.,
2016; Turner et al., 2014). Two of the studies delivered their programs
primarily at school, during free periods or during an allotted time,
under supervision (Ip et al., 2016; Calear et al., 2016; Turner et al.,
2014). Poppelaars et al. (2016) compared a home-based intervention,
SPARX, to a school-based intervention, Op Volle Kracht (OVK), and
found no significant difference between depressive symptoms at all
time-points (Poppelaars et al., 2016). At 12 months, there was an effect
size of 0.4 (CI = 0.00–0.79) in favor of SPARX.

3.2.3.3. Safety. Ten of the studies mentioned safety protocols for high-
risk participants, although the two telephone-based and school-based
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interventions were also likely to be monitored by their proctors.
Precautions in place included safety assessment calls and program
coach supervision. When emergency cases were discovered, the
adolescents were usually referred to their PCPs or given mental
health help-seeking contacts.

4. Discussion

This is a rapid review of technology-based mood and anxiety health
interventions for youth between 2010 and 2016. This review is unique
in that it exclusively investigates preventative interventions with
duration of follow-up> 6 months. Twenty studies were identified from
across the globe. Nineteen of these were RCTs, and BiP OCD was a
clinical trial.

The Behavioral Vaccine Model used in this review allowed for a
wholesome analysis of the interventions (Van Voorhees et al., 2011).
First, the Effective Components were reviewed. There was a good
degree of comparative effectiveness because in all cases, the active in-
terventions were equal or better than their control conditions at im-
proving their primary outcomes. For a study to truly be classified as an
efficient and effective prevention intervention, there needs to be a
prolonged duration of benefits. This was demonstrated in all of the
above interventions, where the improvements in mental health con-
tinued past 6 months.

The sociocultural relevance of the studies is important to consider,
as well. Eighteen of the studies had a majority of females, which aligns
with expectations, as females have been found to have a higher in-
cidence and prevalence of internalizing disorders (Piccinelli and
Wilkinson, 2000). Of the papers that mentioned parental character-
istics, the studied children generally had parents with more education
and higher incomes. For interventions to be applicable to youth of
various socioeconomic demographics, the interventions should include
underprivileged groups in their trials (Airhihenbuwa, 1990). Study
creators should strive to achieve participant populations of all socio-
cultural demographics in order to truly gauge their interventions' public
health benefits. Adapting interventions for other cultural groups is an
effective way to enhance their palatability. For example, CATCH-IT has
been modified for use with Chinese, Latino and African-American
adolescents (Sobowale et al., 2013; Saulsberry et al., 2013b).

The Framework for Motivation was the second category of the
Behavioural Vaccine Model that was reviewed. Fifteen of the papers
mentioned professional guidance that was used to boost user engage-
ment. One of these interventions found that the group with motiva-
tional interviewing had fewer depressive episodes and reported less
hopelessness than the brief advice group (Saulsberry et al., 2013a).
Interestingly, this difference between groups disappeared at the 2.5-
year follow-up (Richards et al., 2016).

Discussion with like-minded peers has been shown to be of use in
reducing eating disorder symptoms (Kass et al., 2014) and likely de-
pressive symptoms as well (Griffiths et al., 2009). Although the Image
and Mood eating disorder intervention that used a discussion board
showed limited activity with an average of 3.2 posts per adolescent, the
effect sizes in the study ranged from medium to large. University stu-
dents with depressive symptoms reported that using an online peer
forum helped them with loneliness, and created a space for giving and
receiving support (Horgan et al., 2013). However, it has been found
that social network services (SNS) have the potential to cause a nega-
tive downward spiral, especially when interacting with peers who have
a negative view of the SNS, or severely depressed peers (Takahashi
et al., 2009).

Parents can also aid in the mental health prevention process
(Wickramaratne et al., 2011). However, in the BBN study, there were
smaller reductions in depressive symptoms in the Adult Self Help group.
While some parent mental health education should be provided,
Ruggiero et al. (2015) suggest that the focus in youth interventions
should be on improving youth mental health (Ruggiero et al., 2015).

The Implementation Structure is the final category we examined,
which looked at the interventions' delivery methods. Regarding the
types of technology used in the interventions, there were sixteen studies
with Internet modules, one study with an online game, one study with
online chat-room sessions, and two studies with telephone interven-
tions. Turner et al. (2014) found that telephone CBT (TCBT) was non-
inferior to face-to-face CBT at reducing OCD symptoms (Turner et al.,
2014). Interestingly, 77.8% of participants in the TCBT condition re-
sponded that they were very happy, while only 40.7% felt this way in
the face-to-face CBT condition. In telemental health interventions,
especially those targeted for the youth population, it is important to use
entertainment techniques in order to boost engagement (Sobowale
et al., 2013). Informational media alternatives to text were used in
thirteen of the interventions in this review, and satisfaction rates were
high.

Only eight studies looked at participant satisfaction, which is a
useful way to understand reception of an intervention. For example, in
the iChill intervention, Christensen et al. (2014) found that 37.8% of
youth preferred the active website with email reminders trial condition,
while only 5.6% preferred the conditions with telephone reminders
(Christensen et al., 2014). This valuable feedback should be used to
guide future intervention design.

Mental health interventions intended for public dissemination
should include safety protocols for emergency cases. Only seven of the
interventions in this review commented on participant safety. One-on-
one monitoring might not be practical in a large public health setting,
so a useful mechanism might be to program alerts for keywords that
might signal high risk for harm or disease exacerbation.

Some limitations of this paper are that papers in languages other
than English and grey literature were not included. In addition, rapid
reviews are meant to assess the available literature on a particular
subject, while making some concessions on the depth of quality ap-
praisal (Grant and Booth, 2009). A full systematic review would offer a
deeper analysis of the studies. Future studies should focus on im-
plementation of already efficacious mental health interventions.

5. Conclusion

As we can see in this review, there are a small number of telemental
health interventions with long-term follow-up in the pediatric popula-
tion. The twenty papers identified showcase the potential effectiveness
of technology-based interventions at reducing the burden of youth
mood and anxiety disorders on a global scale. There is substantial
evidence that these interventions are beneficial to youth recruited via
mechanisms that likely select motivated participants. However, as can
be seen in this review, the elements key to effectiveness and im-
plementation are often not included in many of these studies - such as
population based recruiting, implementation in real world settings and
systems to enhance motivation for completion. Henceforth, the field
should move toward implementation and effectiveness research, with a
focus on increasing public health impact through substantial “reach”
according to Glasgow's RE-AIM model. In particular, there needs to be a
strong focus on motivational and implementation models.
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