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Abstract

Background: Mental disorders are highly prevalent and associated with considerable disease burden and personal and societal
costs. However, they can be effectively reduced through prevention measures. The Internet as a medium appears to be an
opportunity for scaling up preventive interventions to a population level.

Objective: Theam of this study was to systematically summarize the current state of research on Internet-based interventions
for the prevention of mental disordersto give a comprehensive overview of this fast-growing field.

Methods: A systematic database search was conducted (CENTRAL, Medline, PsycINFO). Studies were selected according to
defined eligibility criteria (adult population, Internet-based mental health intervention, including a control group, reporting onset
or severity data, randomized controlled trial). Primary outcome was onset of mental disorder. Secondary outcome was symptom
severity. Study quality was assessed using the Cochrane Risk of Bias Tool. Meta-analytical pooling of results took place if
feasible.

Results: After removing duplicates, 1169 studies were screened of which 17 were eligible for inclusion. Most studies examined
prevention of eating disorders or depression or anxiety. Two studies on posttraumatic stress disorder and 1 on panic disorder were
also included. Overall study quality was moderate. Only 5 studies reported incidence data assessed by means of standardized
clinical interviews (eg, SCID). Three of them found significant differences in onset with a number needed to treat of 9.3-41.3.
Eleven studies found significant improvementsin symptom severity with small-to-medium effect sizes (d=0.11- d=0.76) in favor
of the intervention groups. The meta-analysis conducted for depression severity revealed a posttreatment pooled effect size of
standardized mean difference (SMD) =-0.35 (95% ClI, —0.57 to —0.12) for short-term follow-up, SMD = -0.22 (95% ClI, —0.37
to —0.07) for medium-term follow-up, and SMD = -0.14 (95% ClI, -0.36 to 0.07) for long-term follow-up in favor of the
Internet-based psychological interventions when compared with waitlist or care as usual.

Conclusions: Internet-based interventions are a promising approach to prevention of mental disorders, enhancing existing
methods. Study results are till limited due to inadequate diagnostic procedures. To be able to appropriately comment on
effectiveness, future studies need to report incidence data assessed by means of standardized interviews. Public health policy
should promote research to reduce health care costs over the long term, and health care providers should implement existing,
demonstrably effective interventions into routine care.
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Introduction

Mental disorders remain highly prevalent worldwide with
lifetime preval encerates varying between 12.0%in Nigeriaand
47.4% in the United States[1]. In 2010, the largest contributor
to years lived with disability were mental and behaviora
disorders [2]. In addition to the high disease burden and
premature mortality, mental disordersalso represent afinancial
burden for both, people affected and society [3-5].

Because care and treatment options and results remain limited
[5], the focus should be on the reduction of the incidence by
prevention measures.

There are 3 different types of prevention. Universal prevention
is focused on the general population (including those without
special risk factors). The focus of selective prevention is on
subgroups at risk of developing a (mental) disorder (increased
risk compared with the average population), whereas indicated
prevention targets subgroups who show subthreshold symptoms
(ie, not fulfilling full diagnosis criteria) [6].

Regardless of the type of prevention, prevention measures
should lead to a substantial reduction in the incidence of the
target mental disorder. Consequently, for assessing the
effectiveness of preventiveinterventions, aninitial disorder-free
target population is needed. In addition, current incidence data
collected by means of standardized interviews (eg, Structured
Clinical Interview for DSM Disorders [SCID], MINI) are
required [7,8]. Together, thisallowsfor calculating the incidence
rate ratios (IRRs) and number needed to treat (NNT). The NNT
indicates how many people would have to recelve an
intervention to prevent one new case of the target mental
disorder (“effort”), whereas the IRR is an indicator of the
“impact” of a preventive intervention [9].

Recent reviews and meta-analyses indicated that prevention of
mental disorders is feasible and can lead to a substantial
“impact,” that is, reduction of incidence rates of mental disorders
[9-13].

The Internet as medium for delivery has been identified as an
appropriate way to scale up preventive interventions [14,15],
needs less effort in provision, and has several additional
advantages over traditional (ie, face-to-face) prevention settings.
Internet- and mobile-based interventions (IMIs) are flexible
(participants can integrate them easily in their daily lives and
work at their own pace) and anonymity might be appealing for
those fearing stigmatization [16]. Furthermore, in the setting of
limited health care resources, IMIs have been found to be
cost-effective[17-19]. A large number of people can bereached
as a result of decreased personnel and infrastructure costs,
especialy those in remote areas without easy access to health
care services [20]. Considering the worldwide rapid growth of
Internet usage during the last decade [21], health care services
and particularly mental health professionals could benefit from
IMIsas an alternative or supplement to existing and traditional
interventions [22].

http://mental.jmir.org/2016/3/e38/

There are few reviews and meta-analyses to date summarizing
empirical findings on IMIs for the prevention of mental
disorders. The literature yields reviews on prevention of eating
disorders (EDs) [23,24], and substance-related and addictive
disorders[25-27] in adult populations. Regarding ED, thereview
by Schlegl et al [24] integrated awide range of intervention and
prevention trials. Concerning prevention, they presented a
mixture of relapse prevention (2 studies), treatment of
subthreshold ED (2 studies), and primary prevention trials.
Unfortunately, thewide range of studiesand outcome parameters
did not allow for meta-analytical pooling. Beintner et al [23]
focused on asingle ED prevention program for students called
StudentBodies.

With regard to content, substance-related and addictive disorders
prevention programs are often focused on health behaviors and
health promotion, rather than on psychotherapeutic variables
[28,29]. In summary, none of the previously mentioned reviews
summarizes and evaluates the existing literature of
Internet-based interventions for the prevention of mental
disordersin general and with aclear referenceto the previously
mentioned statistical criteria (initial disorder-free target
population, reporting of incidence data by means of standardized
interviews). Consequently, health care providers and public
health policy makers are unable to gain an overview of the
effectiveness of IMIs for the prevention of mental disorders.
This systematic review and meta-analysis fills this gap in
research as understudied disorder groups, intervention types,
and populations are detected. It aims to (1) describe existing
studies on Internet-based preventive interventions, (2) assess
the quality of included studies, (3) evaluate the intervention
effectiveness, and (4) highlight understudied subfields of
research (eg, certain disorder groups or intervention content).

Methods

Registration and Study Protocol

This systematic review has been registered in the PROSPERO
register (registration number CRD42015026781). It was
conducted according to the PRISMA guidelines [30]. A study
protocol that describes trial details has been submitted on
December 17, 2015 [31].

Eligibility Criteria

Population

Studies were eligible for inclusion if they (1) focus on an adult
target population, who (2) were without adiagnosis of the target
mental disorder at baseline (primary prevention intervention).
(3) Mental disorders had to be assessed by means of
standardized interviews (eg, SCID [32]), validated self-reports
(eg, Beck Depression Inventory-I1 [33]) or clinician-rated scales
(eg, HAM-D [34] with normed cutoff points or diagnosed by
health care professionals). Studies on the prevention of
substance-related and addictive disorders have been excluded,
as this represents a frequently-studied and already reviewed
specific subgroup of prevention research [26,27].
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I ntervention

(4) Interventions needed to be based on psychological
interventions. The definition of “psychological intervention”
was taken from Kampling et al [35] and refers to cognitive
behavioral therapy (CBT), psychodynamic psychotherapy,
behavior therapy or behavior modification, systemic therapy,
third wave cognitive behavioral therapies, humanistic therapies,
integrative therapies, and other psychological-oriented
interventions. (5) Interventions must be provided in an online
setting, defined as online, Internet, Web, or mobile based.
Interventions may vary concerning the amount of external
guidance provided to participants. Self-help interventions will
also beincluded. We excluded studies on the rel apse prevention
of mental disorder, asthese treatment maintenance interventions
differ substantially from preventive interventions focused on
the first or recurrent onset of mental disorders [35].

Comparison
(6) Studies had to include a control group. This could be either

Sander et al

Outcomes

(7) Studies examining onset of disorder were included, defined
as percentage of persons who developed the mental disorder
under study from pre- to follow-up-assessment. In addition to
data from standardized clinical interviews (eg, SCID-1V [7]),
we included studies reporting only symptom severity scores,
when validated rating scales with normed cutoff points
(referencing onset of disorder or diagnosis) have been used. To
be able to comment meaningfully on any postintervention
reduction of incidence, studies had to (8) include a follow-up
assessment at 3 months or longer after randomization.

Study Type
(9) Only randomized controlled trials (RCTs) that are available

in full text will be eligible for this review. For an overview of
the eligibility criteria, see Table 1.

(enhanced) usua care, wait-list control group, another

intervention, or no treatment.

Table 1. Eligibility criteria

No. Item Inclusion Exclusion

1 Population Adults (= 18 years)
2 Prevention

3 Assessment

symptomatology)

4 Prevented disorder
dictive disorder

5 Intervention

6 Control group

usual

7 Outcomes Onset, Number Needed to Treat, I ncidence Rate
Ratio, severity

8 Follow-up At least 3 month follow-up assessment

9 Study design

Universal, selective, or indicated prevention
Instrument with standardized cut-offsfor clinica
significance or symptom severity (> moderate
Mental disorder other than substance-related/ad-

Web-based, psychological, preventive

Waiting list, other treatment, placebo, care as

Randomized controlled trial

Children and adolescents (< 18 years)
Parts of the population already affected at baseline

Descriptive symptom-oriented instruments without
standardized cut-offs

Other types of disorders; substance-related/addictive
disorders

Not Web-based, no psychological principles, treat-
ment rather than prevention

No control group

Other outcomes (no statements possible about pre-
ventive effect)

No or < 3-month follow-up assessment

No randomized controlled tria (eg, cross-sectional
studies, case studies, or case reports)

Search Strategy

A systematic database search was conducted. Databasesincluded
are The Cochrane Centra Register of Controlled trials
(CENTRAL), PsycINFO, and MEDLINE (search date August
17, 2015). A sensitive search strategy was developed and applied
for each database [31]. The search was complemented by a
review of reference lists from identified publications and a
hand-search of the World Health Organization International
Clinical Trias Registry Platform (ICTRP) to include ongoing
trials.

When indicated, study authors have been contacted to obtain
further information to clarify study characteristics. When study
protocols were identified without subsequent publication of

http://mental.jmir.org/2016/3/e38/

results, authors have been contacted to obtain missing or
unpublished data and determine eligibility for inclusion in this
review.

Study Selection

The selection of papers was conducted by 2 independent
reviewers (LS, LR). In thefirst step, authors screened al titles
and abstractsyielded by the database search. In the second step,
thefull texts of the selected articles wereretrieved and screened
in terms of the aforementioned €eligibility criteria. Reference
lists of al articles included in the study were screened in the
same way. Disagreement at both screening levels was resolved
by discussion. Concurrent validity of the 2 reviewers was
examined. Figure 1 shows a PRISMA flow chart to illustrate
the study selection process and reasons for exclusion [30].
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Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow chart of included studies.
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Data Extraction

The following data items were extracted for each study: (1)
study identification items (first author, year of publication), (2)
study design characteristics (sample size, control group, type
of assessments, length of follow-up assessments), (3)
intervention characteristics (name, type, duration, level of human
support or guidance), (4) prevention characteristics (type,
prevented disorder), (5) dropout rate, (6) target population (eg,
risk group), and (7) clinical outcomes (onset and/or severity of
disorder including means, variances, aswell as effect sizes). In
case of deficient or missing outcome data, authors were
contacted and datawere requested. To ensure accuracy, asecond
reviewer rechecked the extracted data.

Assessment of M ethodological Quality

To evaluate the quality of evidence, therisk of biaswas assessed
for each study according to the Cochrane Collaboration’s tool
for assessing risk of bias in RCTs [36]. The assessment was
rechecked by a second reviewer. As recommended, each study
was reviewed for procedures in the following domains: (1)
random sequence generation, (2) alocation concealment, (3)
blinding (3a—of participants, 3b—of personnel, 3c—of outcome
assessors), (4) incomplete outcome data (4a — dropout rate (<
20% for short-term foll ow-ups, < 30% for long-term follow-ups),
4b —intention-to-treat analysis), (5) selective outcome reporting,
and (6) other threatsto validity (6a— similar groups at baseline,
6b — no or similar cointerventions between intervention and
control groups, 6¢c — compliance, 6d — identical timing for

http://mental.jmir.org/2016/3/e38/

outcome assessment). Studies were rated as showing a “low”
or “high” risk of bias according to the aforementioned criteria
For studieswith at least 6 fulfilled criteriaand no seriousflaws,
therisk of bias was evaluated as being low according to Furlan
et a [36]. Lessthan 6 fulfilled criteria or serious flaws yielded
arating of “high” risk of bias. Of note, in the implementation
of psychological interventions, blinding of health care providers
(if aguided intervention was provided) or patients concerning
thetreatment isnot possible. Thisresultsina“high” risk of bias
rating on this criterion. However, outcome assessors can remain
unaware of the treatment all ocation of patients.

Data Analysis

If onset data were available, IRR and NNT were calculated.
When there were at least 5 studies with available severity data
within one disorder (as primary and secondary outcome), a
meta-analytically pooled effect size was calculated, and effect
sizes were illustrated in forest plots. Meta-analyses were
conducted using Review Manager 5.3 (Cochrane Collaboration,
2014). Standardized mean differences (SMDs) with 95% ClIs
were computed for all continuous outcomes. Random-effects
meta-analyses were performed to compute overall estimates of

treatment outcome. The I%statistic was used to examine study
heterogeneity [37]. Consistent with Sterne et al [38], a funnel
plot examining publication bias was not examined due to the
limited number of included studies. Follow-up periods were
subgrouped into short-term (post assessment), medium-term (<
6 month), and long-term (> 6 month) follow-ups. Subgroup
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comparisonswere not feasible dueto thelow number of studies
included.

Results

Overview

The systematic database search yielded 1600 hits. After
removing duplicates, screening titles, abstracts, and full text
papers for inclusion, conducting a reference search, searching
trial registersfor eligible studies and contacting authors, atotal
of 17 studies met eligibility criteria and were included in the
review. The selected studies targeted the prevention of EDs,
depression, anxiety, post-traumatic stress disorder, generalized
anxiety disorder (GAD), or a combination of these mental
disorders [39-56].

Quality Assessment

Five of 17 studies were classified as having a high risk of bias
and the remaining 12 studies were classified as having a low
risk of bias (Table 2). Sequence generation (1) was mostly met;
only 3 studies were categorized as unclear. Allocation
concealment (2) was met in almost half of theincluded studies,
otherwise categorized as unclear as it was not sufficiently
specified. Blinding of participants (3a) was met in 2 studies
with active control groups [42,50]. Blinding of personnel (3b)
was set on “no” without exception. As blinding of personnel is
not possible for most psychologica interventions, it must be
considered a possible source of bias. However, outcome
assessors remained unaware of the treatment allocation (3c) in
4 studies [40,42,43,51].

Regarding dropout rate (4a), only 7 studies met the
predetermined criterion (<20% for short-term follow-ups, <
30% for long-term follow-ups). Ten of the included studies
reported the use of an intention-to-treat analysis (4b); the
remaining studies were categorized as unclear. Two studies
reported resultsincompletely [39,48]. (5) Particularly for Jacobi
et al [39] this can be regarded as serious flaw, since results of
aclinical interview (SCID) were not reported. About half of the
studiesreported similar groups at baseline (6a) in demographics

http://mental.jmir.org/2016/3/e38/
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and outcome measures. Some studies reported differences in
one demographic variable, which was subsequently used as a
covariate [54]; dternatively, if the manuscript did not address
thisvariable, the study was categorized as unclear. Two serious
flaws were catalogued on this category because of disregarded
baseline differences in outcome measures [43,53]. There were
no cointerventions (6b) in any study. Compliance with
interventions (6¢) was rated acceptable in two thirds of the
included studies. One study [50] received a seriousflaw because
of a very low compliance and significant between groups
difference (combined with arelatively high dropout rate). (6d)
Outcome assessment was timed similarly for al groups except
for 2 studies [43,46] that used a cohort design.

To evaluate the risk of certain biases (selection, performance,
detection, and attrition bias), the criteria can be grouped into
randomization, blinding, outcome, and withdrawal criteria
Selection bias could only be ruled out in 3 studies [41,47,52]
that fulfilled all 3 randomization criteria (1) sequence generation,
(2) allocation concealment, (6a) similar groups.

Performance bias could be present in every study. As mentioned
previously, blinding was only insufficiently possible for all
studies. Hence, criteria concerning expectation and performance
effects (3a— blinding of participants, 3b—blinding of personnel,
6b — no cointerventions, 6c — compliance) were never
completely fulfilled.

Concerning detection bias, 3 studies [40,42,51] fulfilled both
criteria of outcome assessment (3c — blinding of outcome
assessors, 6d —identical timing for outcome assessments).

Three studies [45,47,54] fulfilled both criteria concerning
withdrawals from studies (4a — dropout, 4b — ITT); the
remaining studies could be affected by attrition bias.

Intervention Characteristics

Many studies administered measures of a variety of mental
disorders. Hereinafter included studies are arranged by their
main focus. For an overview of al included studies, see Table
3.
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Table 2. Risk of bias assessment.

Sudy Sequence Alloca Blinding Incomplete Selective Other threats to validity Risk of
genera-  tion con- outcome outcome Biad"
tion? ceal ment® data reporting'

Partici- Person-  Outcome Dropout? ITTh Similar  Cointer- Compli- Tim-
pants? nel® assessors’ groupsd Ver- ance ing™
tion

Bantum et a [46]

Yed Uncler  No No No Yes Unclear Yes No Yes Yes No High

Beatty et al [47]

Yes Yes Unclear No No Yes Yes Yes Yes Yes No Yes Low

Christensen et a [48]

Yes Yes Unclear No No No Yes No No Yes Yes Yes Low
Christensen et a [55]

Yes Yes No No Yes No Yes Yes Yes Yes Yes Yes Low

Imamuraet a [49]

Yes Yes No No No No Yes Yes Unclear Yes No Yes Low
Jacobi et al [39]

Yes Uncler No No No Yes Unclear No Unclear Yes Yes Yes High®
Jacobi et al [40]

Yes Uncler No No Yes No Unclear Yes Unclear Yes Yes Yes Low
Mitchell et al [50]

Yes Yes Yes No No No Yes Yes Unclear Yes No Yes High?

Mouthaan et al [51]
Yes Yes No No Yes No Yes Yes Unclear Yes Yes Yes Low

Musiat et al [41]

Yes Yes No No No No Unclear Yes Yes Yes No Yes Low
Powell et a [52]
Yes Yes No No No No Yes Yes Yes Yes No Yes Low

Proudfoot et al [53]

Yes Yes No No No No Yes Yes No Yes No Yes High?
Sticeet a [42]

Yes Unclear  Yes No Yes Yes Unclear Yes Yes Yes Yes Yes Low
Taylor et a [43]

Yes Uncler  No No Yes Yes Unclear Yes No Yes Yes No High"

Thompson et a [54]
Unclear Unclear No No No Yes Yes Yes Yes Yes Yes Yes Low

Winzelberg et al [44]

Unclear Unclear No No No No Yes Yes Yes Yes Yes Yes Low
Zabinski et a [45]
Unclear Unclear No No No Yes Yes Yes Yes Yes Yes Yes Low

8Random unpredictable assignment sequence.
Byes = Criterion has been met (low risk of bias); No = Criterion has not been met (high risk of bias)
CAssignment generated by an independent person who is not responsible for determining the eligibility of participants.
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dintervention and control group are indistinguishable for the participants.
€ ntervention and control group are indistinguishable for the care providers.
fIntervention and control group are indistinguishable for the outcome assessors (for patient reported outcomes, it is adequate if patients are blinded).

9Dropout must be described and reasons must be given, for short term follow-ups (eg, 3 months) 20%, for long term follow-ups (eg, = 6 months) 30%
should not be exceeded.

hTT! intention-to-treat; all randomized patients are reported and analyzed in the group they were allocated to by randomization.
IResults of all pre-specified outcomes have to be adequately and completely reported.

jGroups should not differ significantly at baseline regarding demographics and outcomes.

KThere are no cointerventions or they are similar between intervention and control groups.

IAc<:eptab|e compliance with the intervention (eg, intensity, duration, number, frequency of sessions).

M| dentical timing of outcome assessments for intervention and control groups.

"> 6 x “Yes’ and no serious flaws indicates an overall low risk of bias; < 6 x “Yes" or serious flaws indicates an overall high risk of bias.
OSerious flaw: Results of diagnostic interviews not reported.

PSerious flaw: Very high dropout and very low compliance rate.

9Serious flaw: Basdline differences between groups, very low compliance.

"Serious flaw: Baseline differences between groupsin several scales.
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Table 3. Characteristics of included studies
Sudy Preven-  Prevented Targeted Program Intervention ~ Conditions Sample Instrument  Follow-up  Drop- |71b
tion disorder  population name type size(n) months out?
type (duration)
Bantum et a [46]

Selective Depression  Adult Surviving  Assisted 1.STC n=352 PHQ-9° 6 13.9% Un-
cancer and health 2. Delayed (cohorts of clear
survivors  Thriving  behavior treatment n=20-25)

with change
Cancer program
(STC) (6 weeks)
Beatty et al [47]
Selective  prgpd Adult Cancer Self-guided 1.CCO n,=30 pAssf 45 83% Yes
Anxiety cancer Coping web-based 2. Information  n,=30 P 75
Depression patients Online CBT® only
(CCO) (6 weeks)
Christensen et a [48]
Indicated caph Young iChill Activeweb- 1. Activeweb- nq=111 GAD-7 6 526% Yes
Depression adults Ste(CBT) +  site _ np=110 4l 12
P email 2. Active
with mild : n= =113
GAD (10 weeks) +phone 3 CES-DX
symptoms 3. Active ng=113
+email ns =111
4. Control
website
5. Control
+phone
Christensen et a [55]

Indicated Depression Adult SHUTI Modular 1. SHUTI n =574 PHQ-9 15 56.1% Yes

and selec- Internet insomnia 2. Placebo n,=575 MINI 6

tive userswith website website
insomnia (6 weeks) (HealthWatch)
and
subthresh-
old
depression

Imamuraet al [49]

Indicated Depression Workers  Internet Guided 1.iCBT n;=381 BDI-II! 12 32.9% Yes
WI:th i ;‘2;1 Pro-  sress 2 Ilnformati on n,=381  WHO-CI-
zljdt " iceT management ~ ONlY DM
4 ) training

ression
PSS (manga)
(6 weeks)
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Sudy Preven-  Prevented Targeted Program Intervention  Conditions Sample Instrument  Follow-up  Drop- |71b

tion disorder  population name type size(n) months out?
type (duration)
Jacobi et al [39]
Selective  Eating Femae Student- Structured 1.SB n;=50 EDE-Q" 3 6.00% Un-
i vers Bodies i [ _ clear
disorders  university (<B) C.BT +. 2. Waiting list  n,=50 scID®
students discussion
EDI-2P
group
(8 weeks)
Jacobi et al [40]
Indicated Eating Women Student- Structured 1. SB+ n,=64 EDE-Q 6 18.3% Un-
disorders  withsup- ~ Bodiest  CBT + 2. Waiting list ny=62 ~ SCID dlear
threshold  (SB+) symptom
edting checklist/
disorders body image
exercise
(8 weeks)

Mitchell et a [50]

Universal  Anxiety Adult Strength-  Self-guided 1. Strength-In-  n;1=48 DASS 3 784% Yes
Depression Australian  MeVen- et and tervention n,=54
residents tion graphic-based 2 Placebo
interactive
program
(3 weeks)

Mouthaan et al [51]

Indicated PTSD Injury Trauma Self-guided 1. Trauma n=151 HADSY 1 53.7% Yes
Anxiety ~ paients TIPS '(f:‘éeTmEt'based TIPS =149 Capg
Depression 2. Careasusu- 6
(30 min) a MINI 1

Musiat et al [41]

Universal  Anxiety University Personality Automated 1. PLUS n1=519 PHQ 3 61.7% Un-
Depression students and transtj_l agnos- 2 placebo ny=528 GAD-7 clear
. Living of tic trait fo-
Eating 27 cused Web- EDDS®
disorders UniVersty  pesedinterven-

Students tion

(PLUS) (5x 20-40
min)
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Sudy Preven- Targeted Program Intervention  Conditions Sample Instrument  Follow-up  Drop- |71b
tion population  name type size (n) months  out®
type (duration)
Powell et a [52]
Universal GAD Users MoodGYM  Self-directed 1.MoodGYM  n;=1534 CES-D 3 50.2% Yes
of the UK CBT 2. Waiting list n,=1536 ~ GAD-7
National training
Health (5 weeks)
Service
Proudfoot et a [53]
Indicated Anxiety Adults my- Automatedin- 1. My- n,=242 DASS 3 51.4% Yes
withmild Compass  tervention + Compass ny=248
to symptomself- 2. Attention B
moderate monitoring control ng=230
anxiety (7 weeks) 3. Waiting list
or
depression
Sticeet a [42]
Selective  Eating Femae eBody Self-guided  1.eBP n;=19 BDI! 12 47% Un-
Project iti _ clear
college (B8P cogn|t'|ve 2. BE n,=39 EDDI 24
student behavioral 3. Video con- Ng=29
with program trol
body to change 4. Brochure =20
dissatisfac- thin ideal control
tion (3 Weeks)
Taylor et a [43]
Selective  Eating College Student- Structured 1.SB n1=244 CESD 12 12.3% Un-
women Bg'é"‘ﬁ CBT+ 2.Waitinglist ny=23  Epg.Y 24 clear
with ( ) discussion EDE-Q 36
high group
weight/ (8 weeks)
shape
concerns

Thompson et a [54]
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Sudy Preven-  Prevented Targeted Program Intervention  Conditions Sample Instrument  Follow-up  Drop- |71b

tion disorder  population name type size(n) months out?
type (duration)
Indicated Depression Mild-to Using Telephone- 1. UPLIFT n =64 BDI 2 15.6% Yes
moderately Practice and Web- 2. Waiting list  n,=64 mBDIW 4
depressed  and Learn-  based NDDI-E*
epilepsy  iNO mindfulness )
patients {0 Increase and PHQ

favoraple  cognitivether-
thoughts @

(UPLIFT) (8 weeks)

Winzelberg et al [44]

Selective  Eating Female Student Structured 1.SB n=31 EDE-Q 3 26.7% Yes
disorders  university Bodies CBT+ 2. Waiting list  n,=29
students (SB) discussion
group

Zabinski et l [45]

Selective  Eating College Chat room  Private chat 1. Chatroom n;=30 EDE-Q 45 33% Yes
disorders  agewomen room for 2. Waiting list  n,=30
moderated
discussion
(8 weeks)

@ropout-rate from baseline to the longest available follow-up.
BITT: Intention-to-trest-analysis

®PHQ: Personal Health Questionnaire depression scale
9PTSD: Posttraumatic Stress Disorder

€CBT: Cognitive Behaviora Therapy

'DASS: Depression Anxiety Stress Scale

9pPSS: PTSD Symptom Scale

NGAD: Generalized Anxiety Disorder

IGAD-7: Generalized Anxiety Disorder questionnaire—7
IMINI: Mini-International Neuropsychiatric Interview
KCES-D: Center for Epidemiological Studies Depression scale
'BDI-II: Beck Depression Inventory |1

MCIDI: WHO Composite International Diagnostic Interview (Web-based, self-administered version)
"EDE-Q: Eating Disorder Examination Questionnaire

OSCID: Structured Clinical Interview for DSM Disorders
PEDI-2; Eating Disorder Inventory

9HADS: Hospital Anxiety and Depression Scale

'CAPS: Clinician-Administered PTSD Scale

SEDDS: Eating Disorders Diagnostic Scale

'BDI: Beck Depression Inventory

YEDDI: Eating Disorder Diagnostic Interview

VEDE-I: Eating Disorder Examination Interview

Y“mBDI: Modified Beck Depression Inventory

*NDDI-E: Neurological Disorders Depression Inventory in Epilepsy
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Eating Disorders

The systematic search yielded 6 studies on eating disorders.
Four evaluated the effectiveness of StudentBodies, an
Internet-based intervention for young women at risk of
developing an eating disorder or with subthreshold eating
disorders. StudentBodieswas originally developed and evaluated
in the United States [43,44] and was later trandated to the
German language [ 39,40]. The program makes use of common
CBT principles and includes a Web-based discussion group.

Also inspired by StudentBodies, Zabinski et al [45] developed
a moderated synchronous group intervention for college-age
women, caled Chat Room. The main difference to
StudentBodies is the integration of a synchronous
communication chat room that enables participants to
communicate more directly with each other.

Stice et a [42] developed and evaluated the eBody Project, an
Internet-based version of a CBT-based eating disorder
prevention group-program. eBody is a dissonance-based
i ntervention encouraging young women to question the popular
“thin” ideal.

Depression

The search yielded 3 prevention programs focused on the
prevention of depression. Surviving and Thriving with Cancer
[46] is an assisted Web-based education course aimed to foster
positive health behaviors in cancer survivors. In addition to

depression, intervention effects on health conditions as nutrition,
exercise, and sleep were examined.

The guided Internet-based CBT program (iCBT) by Imamura
et a [49] conveys stress management skills to employees of 2
information technology (IT) companies with subthreshold
depression. The intervention aims to prevent major depression
episodes. It includes common CBT elements such as
self-monitoring or relaxation techniques.

Thompson et a [54] adapted a mindfulness-based prevention
program (UPLIFT) for epilepsy patientswith mild-to-moderate
depressive symptoms [56]. The telephone- and Web-based
intervention makes use of psychoeducative principles (eg,
knowledge about depression, importance of reinforcement) and
mindful ness-based tools (eg, monitoring of thoughts).

The 6-week Web-based insomnia program SHUTI by
Christensen et al [55] aimsat the high co-occurrence of insomnia
and depression. Overall, 1149 participants were recruited via
the social network platform Facebook and randomized to either
a CBT-based insomnia intervention or a control website
(HealthwWatch).

Anxiety and Depression

Two studies focused on combined anxiety and depression. A
self-guided intervention promoting well-being in a general
population was tested by Mitchell et a [50]. In 3 weekly
sessions, users completed either an interactive program focusing
on strengths (intervention 1, based on positive psychology
principles) or problem-solving skills (intervention 2). Users
received feedback and email reminders.

http://mental.jmir.org/2016/3/e38/
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MyCompass[53], asdlf-guided computer-delivered intervention,
aims to foster self-management and self-monitoring skills in
people with mild-to-moderate depression, anxiety, and stress
symptoms. Content in the 12 modules was derived from CBT,
interpersonal  psychotherapy, problem-solving therapy, and
positive psychology. Users are al so provided with text messages
or emails containing reminders and material on psychoeducation.

Post-Traumatic Stress Disor der

Therewere 2 studies that focused on post-traumatic stress. The
self-guided Trauma TIPS [51] aims to prevent PTSD in injury
patients. CBT techniques such as psychoeducation, stress
management, and in vivo exposure are presented in the
30-minute program aongside contact information for
professional help and a Web forum for peer support.

Cancer Coping Online, aself-guided Web-based CBT program
for reducing distress in patients currently receiving cancer
treatment, was evaluated by Beatty et a [47]. The 6-session
program mainly focuses on coping strategies taught via text,
audios, and worksheets. Besides posttraumatic stress
(cancer-specific distress), levels of depression and anxiety
(general distress) were evaluated.

Generalized Anxiety Disorder

The search yielded 2 studies on GAD. MoodGYM [52] is a
fully automated I nternet-based program that teaches CBT skills
(eg, psychoeducation, relaxation, or mediation techniques) to
improve mental well-being in a general population. Besides
well-being, depression and GAD data were gathered. Because
the mean depression score of the participants exceeded aclinical
cutoff (and thus did not fulfill inclusion criteria), only GAD
data were included in this review. Christensen et al [48]
evaluated the program iChill, which aims to prevent GAD in
young adults with mild GAD symptoms. iChill is an active
website. The intervention makes use of multiple CBT tools as
psychoeducation, relaxation, or toolkits. Telephone reminders
for participants without therapeutic purpose were included in
onetrial arm.

Common Mental Health Disorders

Musiat et a [41] developed a transdiagnostic trait-focused
program (PLUS) aiming to prevent common mental disorders.
Investigated disorderswere depression, GAD, EDs, and alcohol
misuse. The CBT-based program focuses on the identification
of strengths and the consolidation of coping strategies and
includes computerized feedback.

Effectiveness

Primary Outcome Onset

Five studiesreported incidence dataall owing for the calculation
of onset, IRR, and NNT (see Table 4). Christensen et al [48,55]
did not observe significant group differencesin onset. Imamura
et a [49] reported asignificant onset difference for the 12-month
follow-up period (1.26% for the intervention group, 5.51% for
the control group). Calculations yielded an IRR of 0.23 and a
NNT of 23.48. Taylor et al [43] found an onset of 4.00% in the
intervention group, compared with 6.60% in the control group.
Thisyields an IRR of 0.63 and a NNT of 41.31. Thompson et
al [54] found a0% onset for theintervention group and a10.70%
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onset for the control group. In accordance to the Cochrane
Handbook for Systematic Reviews[57], acorrection of 0.5 was

Sander et al

added to the zero incidence in the intervention group, resulting
an IRR of 0.09. The NNT was 9.33.

Table 4. Incidence, onset, incidence rate ratio (IRR), number needed to be treated (NNT)

Study Disorder Number of onsets Follow-up IRR® NNTY
IG? caP

Christensen et a [55] Depression N=9 N=13 6 months 0.87 160
Nota= 224 Nota= 280

Imamuraet a [49] Depression n=3 n=15 12 months 0.23 235
Nota= 239 Nota= 272

Thompson et al [54] Depression n=0° =6 2 months 0.09 9.3
Nota= 52 Nrota= 56 (pre-pos)

Taylor et a [43] Eating Disorders n=8 n=13 12 months 0.63 413
Nrota= 193 NTota= 198

Christensen et a [48] GAD' n=10 n=6 6 months 1.29 -76.8
Ntota= 171 Nota= 132

4 G: intervention group

bCG: control group

%IRR: incidence rate ratios
INNT: number needed to treat

€A correction of 0.5 was added to the zero incidence in the intervention group for IRR calculation.

'GAD: Generdlized Anxiety Disorder

Secondary Outcome: Severity

Severity data were extracted for al included studies. Eleven
studies found significant effects on symptom severity with
small-to-large effect sizes (d=0.11 to d=0.76), indicating
differential intervention effects on group, time, or interactions
of both respectively [39-41,43,45,47,51-55].

For the meta-analysis of depression interventions, weincluded
studies with depression as a primary and secondary outcome.
In cases of multiple active groups, only the main intervention
sample was analyzed [48,50]. Results for short-, medium-, and
long-term follow-up are presented in Figure 2,Figure 3, and

Figure 4, respectively. In summary, pooled effect sizes,
indicating a greater decrease in symptom severity for the
intervention group, were small but significant.

For short-term follow-up, our calculationsyielded an effect size
of SMD = -0.35 (95% CI, -0.57 to -0.12, P=.002). Test of
heterogeneity was significant (P<.001; 1°= 79%). Effect size
for medium-term follow-up was SMD = -0.22 (95% ClI, —0.37
to —-0.07), P=.005. Heterogeneity was significant (P=.02; %=
57%). For long-term follow-up, an effect SMD = -0.14 (95%
Cl -0.36 to 0.07, P=.18) was found. Heterogeneity was not
significant (P=.17; 1°= 38%). According to Higgins et al [58],
overal level of heterogeneity was moderate to high.

Figure 2. The effects of preventive interventions on symptom severity of depression at short-term FU—comparison experimental versus control group.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Beatty et al. (2015) 26.27 22.15 25 28.96 22.59 26 8.7% -0.12 [-0.67, 0.43]
Christensen (2016) 3.8 3.15 248 6.2 365 333 16.8% -0.70 [-0.86, -0.53] i
Christensen et al. (2014) 10.9 8.4 58 175 113 66 12.5% -0.65 [-1.01, -0.29] -
Imamura et al. (2015) 10.7 86 270 117 83 336 17.0% -0.12[-0.28, 0.04] e
Mitchell et al. (2009) 6.19 574 17 5.28 5.16 23 7.5% 0.16 [-0.46, 0.79] ]
Mouthaan et al. (2013) 3.6 22 116 41 3.01 115  14.9% -0.19 [-0.45, 0.07] - = -
Proudfoot et al. (2013) 10.62 8.41 126 13.84 10.41 195 15.6% -0.33 [-0.56, -0.11] o=
Stice et al. (2014) 6 5.4 17 10.95 7.48 20 6.9% -0.73 [-1.40, -0.06]
Total (95% Cl) 877 1114 100.0% -0.35 [-0.57, -0.12] B
Heterogeneity: Tau? = 0.07; Chi2 = 32.69, df = 7 (P < 0.0001); I2= 79% 1 05 0 ofS 1

Test for overall effect: Z = 3.06 (P = 0.002)
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Figure 3. The effects of preventive interventions on symptom severity of depression at medium-term FU—comparison experimental versus control

group.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bantum et al. (2014) 6.1 402 147 71 414 156 16.1% -0.24 [-0.47, -0.02] —
Beatty et al. (2015) 2446 2155 25 27.46 2165 25 57% -0.14 [-0.69, 0.42] ——
Christensen (2016) 38 299 224 55 335 280 18.7% -0.53 [-0.71, -0.35] —
Christensen et al. (2014) 118 89 54 144 113 55 9.8% -0.25[-0.63, 0.12] —
Imamura et al. (2015) 113 96 272 121 87 320 19.6% -0.09 [-0.25, 0.07] =
Mitchell et al. (2009) 575 529 11 554 552 11 29% 0.04 [-0.80, 0.87]
Mouthaan et al. (2013) 41 291 77 45 39 72 118% -0.12 [-0.44, 0.21] —_— 1
Proudfoot et al. (2013) 1168 9.86 100 1259 953 197 15.4% -0.09 [-0.33, 0.15] —
Total (95% CI) 910 1116 100.0%  -0.22[-0.37, -0.07] <o
Heterogeneity: Tau? = 0.02; Chiz = 16.13, df = 7 (P = 0.02); 12 = 57% 1 _05_5 5 0{5 1

Test for overall effect: Z = 2.81 (P = 0.005)

Favours [experimental] Favours [control]

Figure4. Theeffects of preventive interventions on symptom severity of depression at long-term FU—comparison experimental versus control group.

Experimental Control

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Beatty et al. (2015) 19.48 17.15 25 2468 17.44 26 11.5% -0.30 [-0.85, 0.26] —
Christensen et al. (2014) 123 113 40 153 9.3 48 17.2% -0.29 [-0.71, 0.13] - &
Imamura et al. (2015) 11.2 94 239 116 9 272 39.9% -0.04 [-0.22, 0.13] —a—
Mouthaan et al. (2013) 33 384 70 3 3.18 69 23.2% 0.08 [-0.25, 0.42] T
Stice et al. (2014) 553 5.53 16 118 9.55 20 8.1% -0.76 [-1.45, -0.08]
Total (95% CI) 390 435 100.0% -0.14 [-0.36, 0.07] -
o Ta2 = . Chiz = - - .12 = 389 } } t t
Heterogeneity: Tau? = 0.02; Chi? = 6.46, df =4 (P = 0.17); I> = 38% B 05 0 05 1

Test for overall effect: Z=1.33 (P =0.18)

Ongoing Mental eHealth Prevention Trials

AnICTRP search for ongoing trialsyielded 570 records for 560
trials (years 2005-2015). Sixty-two records were selected as
likely being relevant. Most of those were planned studies on
symptom severity as a secondary outcome and with different
study purposes. Eleven records aimed to assess severity data
and had an explicit preventive goal. Targeted conditions were
mostly mood and anxiety disorders. Seven studies planned to
use clinical interviews for diagnostics or to explicitly gather
incidence data. Three studies of those studies were aready
published, one of them is included in this review [49] and 2
were excluded because of high symptom severity or diagnosis
(inclusion criteria 2) at baseline [59,60]. Another planned study
on depression had been withdrawn before enrolment because
of missing funding (ClinicalTrials.gov, registration no.
NCT01080105). Of the remaining 3 records, one study is
planned on the prevention of psychosisfor peoplewith psychotic
like experiences (Australian New Zeadland Clinical Trials
Registry, registration no. ACTRN12612000963820). The other
one concerns the prevention of depression in people with
complicated grief (UMIN Clinical Trials Registry, registration
no. UMINO00007331). Our own research group also conducts
aclinical trial onthe prevention of depression in the risk-group
of back pain patients with subthreshold depressive symptoms,
which is registered at the German Clinical Trials Register
(registration no. DRKS00007960). Inspection study protocols
emerging from the data base search yielded ongoing trials for
the prevention of depression [61-64] and PTBS[65].
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Discussion

Principal Findings

This review and meta-analysis systematically summarizes
previous research on Internet-based interventions for the
prevention of mental disorders. It therefore exceeds the
informative value of existing reviews (eg, [23,67]) in terms of
therange of included disorders and gives an extensive overview
of the actual state of research.

Seventeen RCTswereincluded in this review and described in
detail. Resultsarein linewith previous meta-analyses, showing
that indicated and selective prevention is more common than
universal prevention [13] and that CBT is a frequently
(sometimes even exclusively) used Internet-based intervention

type (eg, [24,66]).

Quality assessment suggeststhat 5 included studies have ahigh
risk of bias. Some biases areinevitable (eg, blinding not possible
for psychological interventions). Others, such as biases due to
inappropriate randomization, can and should be avoided. Of
note, 3 studieswere classified as having high risk of bias solely
dueto aseriousflaw. Reasonsfor study classification ashaving
aseriousflaw included baseline differences between intervention
and control groups [43,53], very low compliance with the
intervention [50,53], and a very high dropout rate [50].
Concerning study dropout, the Cochrane guideline[36] provides
arather conservative appraisal when applied to IMIs[67]. When
evaluating treatment dropout, amore differentiated perspective
can be beneficial. In a recent meta-analysis, van Ballegooijen
et a found that IMIs regularly have lower completer rates of
total interventionswhen compared with face-to-face treatments
(65.1% vs. 84.7%), but are equal in the percentage of average
completed sessions (face-to-face CBT: 83.9%vs.iCBT: 80.8%)
[68]. Above that, participants do not necessarily have to
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complete all sessions to benefit from IMIs. They may stop the
treatment because they already obtained benefit, and therefore,
these cases would represent a success, rather than a treatment
dropout [69,70].

Three of 5 studies reporting incidence data provided evidence
for a preventive effect of the investigated interventions
[43,49,54]. One study failed to report the results of adiagnostic
interview, which would have allowed calculating incidence
rates [39]. The remaining studies by Christensen et al [48,55]
did not find effects on reduction of new cases. However,
secondary outcome measures of anxiety and depression
symptoms showed positive effects. The included incidence
studies differed in the length of follow up-periods. Thompson
et a [54] only had a pre-post comparison. For the remaining
studies, incidence reduction could be observed over a12-month
follow-up period [43,49], suggesting that preventive
interventions have the potential for incidence reduction in the
long term.

Nevertheless, severity datashow positive effects of interventions
in 11 of 17 studies with small-to-medium effect sizes. The best
evidence was found for ED and depression. Beintner et al [23]
previously conducted a meta-analytic review on most included
ED studies, demonstrating mild-to-moderate effects on
ED-related attitudes (d=0.15 to d=0.57). The only study not
included in Beintners' review [42] found similar effects. The
I nternet-based intervention was superior in the reduction of ED
symptoms compared with the 2 control conditions (d=0.33 and
d=0.19) at the long-term follow-up (1 year).

Our meta-analysis on IMIs for depression showed an overall
small but significant reduction in symptom severity. As
mentioned before, this demonstrates an effect of IMIs on the
treatment of subclinical depression; a subsequent reduction of
incidence can only be assumed, as most included studies did
not report incidence data. Because of moderate to high levels
of heterogeneity, the actual effect size values should be
interpreted with caution. Nevertheless, heterogeneity results
from estimates showing the same direction of effect favoring
interventions over control groups.

In summary, evidence was found for effectiveness of
interventions for EDs, depression, and anxiety. Internet-based
interventions can be considered effective in reduction of
subthreshold symptomatology and may also be suitable for
preventing the onset of mental disorders over the long term.
Depression and anxiety are of particular clinical relevance
against the background of prevalence rates. as mentioned,
anxiety disorders, insomnia, and major depression are the most
common mental disordersin the European Union [5]. Although
many IMIsinclude moduleson sleep or relaxation (eg, [47,50]),
Christensen et a [57] reported the first prevention RCT
explicitly targeting insomnia resulting in a reduction in
depressive symptomatol ogy.

Limitations

A number of potential limitationsand challengesregarding this
study should be acknowledged. As usua for reviews and
meta-analyses, publication bias [71] must be assumed. This
review included several studies reporting not expected or
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nonsignificant results; nevertheless, publication bias cannot be
precluded. Furthermore, the search might have been confounded
by language bias because only English and German paperswere
included. Fortunately, in contrast to publication bias, this only
minimally impacts conclusions [72].

Another limitation concernstheinclusion of studiesthat reported
mean scores only and did not clearly state that participants did
not exceed clinical cutoffs at baseline (second exclusion
criterion). Thisbecame evident after contacting authorsto obtain
raw dataand subsequently computing incidence and onset rates
if they had not already been reported. Four of those studies
[73-76] had to be excluded because inspection of the raw data
revealed that a considerable number of participants exceeded
clinical cutoffs at baseline, even though the other eligibility
criteria had been fulfilled. Unfortunately, only a few authors
responded to our requests for additional information. Thus, it
cannot be ruled out that this might also be the case for some
included studies, that is, those which reported mean scores and
did not provide raw data.

One major challenge of this broad review was the handling of
variability between studies. Although heterogeneity was
expected, and even welcomed to map out the broad scope of
existing e-mental health prevention interventions, it must be
taken into account when interpreting the findings. There are
several sources of heterogeneity. First, this review was not
restricted to one mental disorder but included a number of
clinical conditions. Second, methods to determine the clinical
status of participants, such as structured clinical interviews or
self-report questionnaires, differed between studies. Third,
intervention contents were different. As mentioned previously,
most interventions were based on CBT, but other intervention
types were included as well. Fourth, study design caused
heterogeneity, due to different types of control groups, varying
follow-up assessment periods and different sample sizes. For
the meta-analysis, pooled effect sizes were calculated for
depression and grouped into 3 follow-up periods. Neverthel ess,
different sample sizes can lead to overweighting of the larger
Size studies.

Future Research

To gaininsight into requirementsfor future research, limitations
of the presented studies should be considered. First, the 5
included incidence studies were planned with preventive goals
and used standardized clinical interviews for valid diagnosis.
The remaining studies were often planned for other purposes
(eg, improving well-being), and mental disorder symptomswere
gathered by means of self-report questionnaires. Therefore,
additional incidence studies using valid diagnostic instruments
are needed, especidly in light of the ICTRP search results,
which revealed that very few incidence studies are planned in
the near future.

Second, the evidence base is limited to a handful of disorder
groups specifically EDs, depression and anxiety. Research could
expand to the missing subfields, for which Internet-based
prevention could be applicable. It isnoteworthy that one ongoing
trial targets prevention of psychosis[77].
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Third, this is the first exhaustive review on Internet-based
prevention for mental disordersin adults. One could expand the
scope to additional domains and populations, for instance to
relapse prevention in mentally ill persons. Asthere are already
several studies on this topic (eg, [78,79]), a systematic review
would be beneficial to provide an overview of the current state
of research. Another potential field of study could be
Internet-based prevention of mental disorders in children and

Sander et al

term, due to (for example) increased health care utilization or
work incapacity days.

Conclusions

Internet-based interventions can be effective in the primary
prevention of mental disorders. The body of research is still
limited to a few mental disorders (EDs, depression, anxiety
disorders). Therefore, further high-quality studies are required,

using standardized clinical interviews and gathering incidence
data in long-term follow-ups. Because of the advantages of
Internet-based interventions such as cost-effectiveness,
availability, and flexibility [16,17], this can be a fruitful area
for research. Content could be adapted for use with other
disorders and populations. Furthermore, interventionsthat have
been found to be effectivein preventing certain mental disorders
can and should be implemented into practice. Health care costs
and personal, social, and financial burdens of the affected and
society can consequently be reduced.

adolescents. There is aready one review on this topic [66],
which is limited to depression and anxiety, but could be
expanded to include other mental disorders.

Fourth, most Internet-based interventionsincluded in thisreview
had no additional human support component (ie, unguided).
Although this results in a reduction of initial costs, it is also
accompanied by areduction of effectiveness[80]. To date, there
is no study investigating whether or not this reduced
effectiveness trandates into an increase in costs over the long
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