
Available online at www.sciencedirect.com

ScienceDirect
Behavior Therapy xx (2017) xxx–xxx

www.elsevier.com/locate/bt

BETH-00729; No of Pages 17; 4C:
The Efficacy and Acceptability of Third-Wave Behavioral
and Cognitive eHealth Treatments: A Systematic Review

and Meta-Analysis of Randomized Controlled Trials

Martin O’Connor
Anita Munnelly

University College Dublin

Robert Whelan
Trinity Institute of Neurosciences, Trinity College Dublin, The University of Dublin

Louise McHugh
University College Dublin
eHealth is an innovative method of delivering therapeutic
content with the potential to improve access to third-wave
behaviural and cognitive therapies.This systematic reviewand
meta-analysis aimed to determine the efficacy and acceptabil-
ity of third-wave eHealth treatments in improving mental
health outcomes. A comprehensive search of electronic
bibliographic databases including PubMed, PsycINFO, Web
of Science, and CENTRAL was conducted to identify
randomized controlled trials of third-wave treatments in
which eHealth was the main component. Twenty-one studies
were included in the review.Meta-analyses revealed that third-
wave eHealth significantly outperformed inactive control
conditions in improving anxiety, depression, and quality-of-
life outcomes and active control conditions in alleviating
anxiety and depression with small to medium effect sizes. No
statistically significant differences were found relative to
comparison interventions. Findings from a narrative synthesis
of participant evaluation outcomes and meta-analysis of
participant attrition rates provided preliminary support for the
acceptability of third-wave eHealth.
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Third-wave eHealth treatments are efficacious in improving
mental health outcomes including anxiety, depression,
and quality of life, but not more so than comparison
interventions. Preliminary evidence from indices of partici-
pant evaluation and attrition rates supports the acceptability
of these treatments.
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THE THIRD GENERATION OR wave of behavioral and
cognitive therapies is characterized by a focus on
modifying the context and function of private events,
rather than modifying their form and frequency
(Hayes, Villatte, Levin, & Hildebrandt, 2011)—
that is, an emphasis on altering the way in which
an individual relates and responds to his or her
thoughts, bodily sensations, and emotions, instead of
changing the content or intensity of these behaviors.
This second-order or contextual change is promoted
by targeting processes such as experiential accep-
tance, defusion, attention to the presentmoment, and
personal values. Moreover, the third wave retains
important features of traditional behavioral and
cognitive therapies such as functional analysis and
skills building (Hayes, Masuda, Bissett, Luoma, &
Guerrero, 2004). Third-wave treatments include
acceptance and commitment therapy (ACT; Hayes,
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Strosahl, & Wilson, 1999), dialectical behavior
therapy (DBT; Linehan, 1993), functional analytic
psychotherapy (FAP; Kohlenberg & Tsai, 1991),
metacognitive therapy (MCT; Wells, 2009),
mindfulness-based cognitive therapy (MBCT; Segal,
Williams, & Teasdale, 2002), schema therapy
(Young, 1990), integrative behavioral couple therapy
(IBCT; Jacobson&Christensen, 1996), the cognitive-
behavioral analysis system of psychotherapy (CBASP;
McCullough, 2000), compassion-focused therapy
and compassionate mind training (CFT & CMT,
respectively; Gilbert, 2010).
Systematic reviews and meta-analyses of the

evidence for the efficacy of third-wave treatments in
improving a range of mental health outcomes have
yielded support for ACT (A-Tjak et al., 2015; Bluett,
Homan,Morrison, Levin,&Twohig, 2014;Hacker,
Stone,&MacBeth, 2016; Lee, An, Levin,&Twohig,
2015), DBT (Kliem, Kröger, & Kosfelder, 2010;
Panos, Jackson, Hasan, & Panos, 2014), MCT
(Normann, van Emmerik, &Morina, 2014),MBCT
(Chiesa & Serretti, 2011; Piet & Hougaard, 2011),
schema therapy (Jacob & Arntz, 2013), CBASP
(Negt et al., 2016), CFT, and CMT (Leaviss &
Uttley, 2015). These prior reviews examined out-
comes including personality disorders, substance-
related disorders, anxiety disorders, and mood
disorders, such as major depressive disorder and
chronic depression, as well as process measures and
satisfaction with life. Cochrane reviews have also
found third-wave therapies to be collectively more
effective than treatment as usual (Churchill et al.,
2013) and equally as effective as other psychological
therapies (Hunot et al., 2013) in treating acute
depression. However, the quality of the evidence in
the aforementioned Cochrane reviews was rated as
very low. Furthermore, a meta-analytic review by
Öst (2008) synthesized the results of 29 randomized
controlled trials of third-wave treatments for a range
of problems and found that both ACT and DBT
had medium statistically significant effects relative
to comparison conditions. Although none of the
therapies reviewed by Öst (2008) were judged to
fulfill the criteria for empirically supported treat-
ments, a narrative review of subsequent research by
Kahl, Winter, and Schweiger (2012) proposed
considering all of these treatments, with the excep-
tion of CBASP, as empirically supported. In accor-
dance, efforts have been made to improve the
dissemination of third-wave treatments.
eHealth provides an innovative method of admin-

istering therapeutic content with the potential to
increase access to third-wave treatments. eHealth
refers to the use of modern information technology
and electronic communication resources, including
Internet technologies and mobile devices, in the
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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delivery of health care (Oh, Rizo, Enkin, & Jadad,
2005). Such interventions offer many advantages
over traditional methods of delivery. They can reach
individuals who are restricted by geographical
distance, physical disability, transportation, or
financial barriers and provide flexibility of use by
allowing clients to access therapeutic content at any
time (Proudfoot et al., 2011). Furthermore, eHealth
interventions provide high treatment fidelity and
consistency of care,while reducing therapist time and
waiting lists (Andersson & Titov, 2014; Cuijpers,
van Straten, & Andersson, 2008). Consequently,
third-wave eHealth treatments have been developed
and evaluated for a range of problems. Although the
reviews cited above support the efficacy of third-
wave treatments delivered in their traditional format,
the efficacy of treatments in one format does not
necessarily generalize to other modes of intervention
delivery (Rosen,Glasgow,Moore,&Barrera, 2015).
A systematic review byCavanagh, Strauss, Forder,

and Jones (2014) meta-analytically synthesized the
results of 15 randomized controlled trials of mind-
fulness and acceptance-based self-help interventions
and found small statistically significant benefits on
anxiety (g=0.34) anddepression (g=0.37) outcomes
relative to control conditions. Similarly, a recent
meta-analytic review of 15 randomized controlled
trials by Spijkerman, Pots, and Bohlmeijer (2016)
also found that online mindfulness-based interven-
tions (MBIs) were superior to control conditions
in improving mental health outcomes, with small
tomedium statistically significant benefits on anxiety
(g = 0.22), depression (g = 0.29), and well-being (g =
0.23). Although previous systematic reviews and
meta-analyses have investigated the efficacy of third-
wave treatments delivered in their traditional format
(Churchill et al., 2013;Hunot et al., 2013;Öst, 2008)
and examined the effectiveness of mindfulness and
acceptance-based self-help interventions (Cavanagh
et al., 2014), as well as online MBIs in improving
mental health (Spijkerman et al., 2016), to date there
has not been a review of the evidence base for third-
wave behavioral and cognitive eHealth therapies.
The steady increase in citations of “third wave” in
the scientific literature (Dimidjian et al., 2016) and
proliferation of eHealth interventions delivering this
therapeutic content (Pierce, Twohig, & Levin, 2016)
underscores the importance of systematically review-
ing the evidence for the efficacy and acceptability of
third-wave eHealth treatments.
The primary objective of this systematic review

and meta-analysis of randomized controlled trials
was to determine the efficacy of third-wave eHealth
treatments in improving mental health outcomes
including anxiety, depression, and quality of life.
Moreover, given that a study’s type of comparison
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condition has been identified as a moderating factor
in meta-analyses (Grist & Cavanagh, 2013), the
effects of the treatments were evaluated relative to
inactive, active control conditions and comparison
interventions. In addition, potential moderators of
the effects of third-wave eHealth—including type of
intervention, study population, and risk of bias—
were also investigated. The secondary objective was
to elucidate the acceptability of third-wave eHealth
treatments as measured by indices of participant
evaluation, including treatment satisfaction and
credibility, as well as participant attrition rates.

Method
This systematic review and meta-analysis was
conducted in accordance with a review protocol
and adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA;
Moher, Liberati, Tetzlaff, Altman, & PRISMA
Group, 2009).

eligibility criteria

Types of Studies
Randomized controlled trials were published in
English-language peer-reviewed journals reporting
on the efficacy of third-wave eHealth treatments in
improving anxiety, depression, or quality-of-life
outcomes relative to inactive (i.e., no treatment or
wait-list), active control conditions and/or compar-
ison interventions. Active control conditions were
designed to control for the nonspecific effects of
attention and activity. Studies with a dismantling or
additive design, comparing the efficacy of compo-
nents of a third-wave treatment, were excluded.

Types of Participants
Individuals participated in trials investigating the
efficacy of third-wave eHealth treatments, with no
exclusions on the basis of age, sex/gender, ethnicity,
or morbidity.

Types of Intervention
Third-wave treatments, including ACT, DBT, FAP,
MBCT, MCT, schema therapy, CFT, CBASP,
CMT, or IBCT, where the main component of the
intervention was delivered via modern information
technology and electronic communication resources,
including computer, Internet,mobile phone, personal
digital assistant, smartphone, or tablet application
were eligible for inclusion in the review. In accor-
dancewith the previous systematic reviews andmeta-
analyses of third-wave treatments (Churchill et al.,
2013; Hunot et al., 2013; Öst, 2008), mindfulness-
based stress reduction (MBSR; Kabat-Zinn, 1990)
was not included in the current review, nor were
MBIs that did not explicitly describe their therapeutic
approach as one of the aforementioned treatments.
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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Types of Outcome Measures
Valid and reliable measures of anxiety, depression,
and quality-of-life outcomes were reported at post-
treatment. Where two or more measures of the same
construct were administered in a single study, the
primary outcome measure was selected. Secondary
outcomes of interest were indices of the acceptability
of third-wave eHealth treatments, including self-
report measures of treatment satisfaction and cred-
ibility, as well as participant attrition rates.

information sources

Studies were identified by searching electronic biblio-
graphic databases including PubMed, PsycINFO,
Web of Science, and the Cochrane Central Register
of Controlled Trials (CENTRAL) for articles pub-
lished before October 23, 2015. The reference lists of
all selected articles were screened for eligible studies as
were relevant review articles identified in the searches.
In addition, an expert in the topic area was contacted
to identify eligible studies. Trial registries including
ClinicalTrials.gov and Nederlands Trial Register
were searched for study protocols to assess reporting
bias in included studies. Seven study authors were
contacted for further information and clarification
where insufficient data were reported, six of which
provided the requested data.

search strategy

Key search terms relating to third-wave behavioral
and cognitive eHealth treatmentswere combinedwith
Boolean operators and Medical Subject Headings
(MeSH), where appropriate. The full electronic
search strategies used for PubMed, PsycINFO,
Web of Science, and CENTRAL are reported in a
supplementary file. Database-specific filters for
“English language” and “humans” were used to
refine the scope of the search results.

study selection

Two reviewers (MOC and AM) independently
screened the titles and abstracts of articles identified
in the searches. Full-text papers of all potentially
eligible studies were retrieved and the inclusion
criteria were applied to each study independently by
the two reviewers using standardized forms. Discrep-
ancies between the reviewers were resolved through
consensus.

data collection process

Data were extracted from each included study by one
reviewer (MOC) using a prepiloted data extraction
form and checked for accuracy by a second reviewer
(AM).Where a single studywas published inmultiple
reports, information from all of the publications was
synthesized and considered as one source.
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data items

Information was extracted from each included study
on author, publication year, study population,
sample size, percentage of females, mean age,
outcomemeasure(s), intervention, comparator, mea-
sure(s) of acceptability, attrition rate in each trial
arm, follow-up, and method of statistical analysis.

risk of bias in individual studies

The Cochrane Collaboration’s tool for assessing risk
of bias in randomized trials (Higgins, Altman, &
Sterne, 2011) was used to ascertain the validity of the
included studies. The tool covers seven evidence-
based domains of bias: random sequence generation,
allocation concealment, blinding of participants and
personnel, blinding of outcome assessment, incom-
plete outcome data, selective outcome reporting, and
other bias. Assessments for each domain comprise a
judgment of risk of bias and the support for that
judgment. Judgments are expressed as high risk, low
risk, or unclear risk of bias. Risk of bias assessments
were conducted by two reviewers (MOC and LM)
independently. Discrepancies between the reviewers
were resolved through consensus.

summary measures

Hedges’s g effect size (ES) was computed using
ComprehensiveMeta-Analysis software Version 3 to
estimate the effects of third-wave eHealth treatments
relative to comparators on anxiety, depression, and
quality-of-life outcomes at posttreatment. Hedges’s g
provides an unbiased estimate by correcting for the
tendency of Cohen’s d to overestimate ES in small
samples (Borenstein, Hedges, Higgins, & Rothstein,
2009). ES estimates were interpreted in accordance
with Cohen (1988): 0.2 represents a small effect, 0.5
a medium effect, and 0.8 a large effect. In addition,
odds ratio was computed to investigate the ratio
of the odds of participant attrition in third-wave
eHealth groups relative to comparator conditions. A
power analysis revealed that a sample size of 146
participants is required to detect the difference in
attrition rates suggested by the most relevant meta-
analytic review that investigated participant dropout
(16% vs. 37%; OR = 3.08; Spijkerman et al.,
2016). In accordance, the current meta-analyses
all had 100% power to detect this estimated ES at
α = .05.
Interrater agreement was defined as both indepen-

dent reviewers reporting an identical decision. The
percentage of interrater agreement for study selec-
tion, data extraction, and risk of bias assessments
was calculated by dividing the number of agreements
by the sum of agreements and disagreements, and
multiplying the product by 100. The percentage of
interrater agreement for study selection, data extrac-
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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tion, and risk of bias assessments was 89.2%, 100%,
and 99.3%, respectively.

planned methods of analysis

Meta-analyses were performed to statistically syn-
thesize the results of the included studies. Estimates
of the effects of third-wave eHealth treatments on
anxiety, depression, and quality-of-life outcomes
were calculated relative to inactive, active control
conditions, and comparison interventions. Given
the variability in populations and interventions
among included studies, these summary effect
measures and their 95% confidence intervals were
calculated using random effects models. The
random effects model assumes that the studies
included in a meta-analysis come from different
populations with different average treatment effects
(Field & Gillett, 2010). Secondary analyses were
carried out to investigate potential differences in
participant attrition between third-wave eHealth
and inactive, active control and comparison inter-
vention conditions. Mixed-effects subgroup analy-
ses were conducted to investigate differences in
overall ES as a function of type of intervention. In
line with Davies, Morriss, and Glazebrook (2014),
interventions were classified as universal, selective/
indicated, or treatment. Universal interventions did
not involve screening for mental health symptomol-
ogy, and selective or indicated programs targeted
individuals with an above-average level of sympto-
mology or risk of developing a disorder, while
treatment interventions targeted individuals with a
diagnosedmental disorder (Graber&Sontag, 2009).
The heterogeneity between studies in each meta-

analysis was assessed by visually inspecting forest
plots and conductingQ tests for heterogeneity. The
degree of heterogeneity was measured using the I2

statistic and interpreted in accordance with Blundell
(2014): 25% represents low heterogeneity, 50%
moderate heterogeneity, and75%highheterogeneity.
Heterogeneity was investigated by performing sensi-
tivity analyses, excluding studies with high standard-
ized residuals from the analyses.

risk of bias across studies

Random effects meta-regression analyses were
conducted to investigate the moderating effects of
the domains of bias on ES. In accordance with
Higgins et al. (2011), studieswith high or unclear risk
of bias were compared with those at low risk of bias.
In meta-regression analyses where a study included
more than one comparison condition, the most
common comparator across studies was chosen
(Cavanagh et al., 2014; Spijkerman et al., 2016). In
addition, funnel plots were visually inspected and
Duval and Tweedie’s (2000) trim-and-fill procedure
Acceptability of Third-Wave Behavioral and Cognitive eHealth
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was conducted to detect the presence of publication
bias across studies and assess its impact on the meta-
analyses.

Results
study selection

A total of 6,098 citations were identified through
searches of electronic bibliographic databases
(PubMed, n = 971; PsycINFO, n = 572; CENTRAL,
n=204; andWebof Science,n=1,311), reference lists
of previous reviews (n = 1,595), and relevant articles
(n = 1,445). After detecting duplicates and screening
titles and abstracts for relevance, the full texts of 224
potentially eligible articles were obtained for further
assessment. The inclusion criteria were applied to all
full-text papers and 18 articles were selected for
inclusion. A further 3 articles that met the inclusion
criteria were identified through contacting an expert
in the topic area. Consequently, 21 studies were
included in the systematic review (see Figure 1 for
diagram of study selection). The characteristics of the
21 included studies are summarized in Table 1.

study characteristics

Participants
Studies included a total of 3,176 participants. Sample
sizes ranged from 38 to 1,002. The mean age of
participants in the studies ranged from 18.4 to 52.8
years, and the proportion of females ranged from
FIGURE 1 Flow diagram

Please cite this article as: Martin O’Connor, et al., The Efficacy and
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43.4 to 100%. Nine studies were recruited from
populations with somatic illnesses including chronic
pain (n = 4), irritable bowel disease (n = 3), obesity
(n = 1), and tinnitus (n = 1). The third-wave eHealth
treatments evaluated in each of these studies aimed to
reduce the disabling influence of the respective
somatic illness and improve participants’ functioning.
Individualswith psychological illnesseswere recruited
in seven studies: depression (n = 6) and binge-eating
disorder (n = 1). The primary outcome in these
studies were assays of the aforementioned psycholog-
ical illnesses. Nonclinical populations were sampled
in the remaining five studies. The interventions
administered to these nonclinical populations aimed
to decrease anxious and depressive symptomology
(n = 3) and procrastination (n = 1), as well as increase
self-compassion (n = 1).

Interventions
Nine studies investigated the efficacy of eHealth
interventions based on ACT: eight were Internet-
delivered and one was smartphone based. Therapist
guidance was provided in eight of these studies
(Buhrman et al., 2013; Hesser et al., 2012;
Kristjánsdóttir et al., 2013; Lappalainen et al., 2014;
Lappalainen, Langrial, Oinas-Kukkonen, Tolvanen,
& Lappalainen, 2015; Pots et al., 2015; Trompetter,
Bohlmeijer, Veehof, & Schreurs, 2015; Weineland,
Arvidsson, Kakoulidis, & Dahl, 2012), the duration
of study selection.
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Table 1
Characteristics of Included Studies

Study Study population Sample
size

M
age

% female Intervention Type Comparator Follow-up

Braithwaite & Fincham, 2007 Young adults in romantic relationships 91 NS 59 C-CBASP U Active; intervention None
Buhrman et al., 2013 Chronic pain patients 76 49.1 59 I-ACT S/I Active 6 months
Carlbring et al., 2013 Adults diagnosed with major depression 80 44.4 82.5 I-BA, I-ACT T Inactive 3 months
Cukrowicz & Joiner, 2007 College students 238 19.2 71 C-CBASP U Active None
Dowd et al., 2015 Adults experiencing chronic pain 124 44.5 90.3 I-MBCT S/I Intervention 6 months
Glick & Orsillo, 2015 College students 118 21.1 59 I-ABBT U Intervention None
Hesser et al., 2012 Adults distressed by tinnitus 99 48.5 43.4 I-ACT S/I Active; intervention 12 months
Kelly & Carter, 2015 Adults diagnosed with binge-eating disorder 41 45 82.9 I-CFT T Inactive; intervention None
Kivi et al., 2014 Adults diagnosed with major depression 79 36.6 66 I-BA, I-ACT T Intervention None
Kristjánsdóttir et al., 2013 Women experiencing chronic pain 140 44.2 100 S-ACT S/I Inactive 5 months
Lappalainen et al., 2014 Adults experiencing depressive symptoms 38 44.6 68 I-ACT S/I Intervention 6 and 18 months
Lappalainen, Langrial, Oinas-Kukkonen, Tolvanen,
& Lappalainen, 2015

Adults experiencing depressive symptoms 39 51.9 71.8 I-ACT S/I Inactive 12 months

Levin, Pistorello, Seeley, & Hayes, 2014 College students 76 18.4 54 I-ACT U Inactive 3 weeks
Ljótsson et al., 2010 IBS patients 85 34.6 84.7 I-E and MBI S/I Active 3 months
Ljótsson, Andersson, et al., 2011 IBS patients 61 34.9 74 I-E and MBI S/I Inactive 12 months
Ljótsson, Hedman, et al., 2011 IBS patients 195 38.9 79 I-E and MBI S/I Intervention 6 months
Ly et al., 2014 Adults diagnosed with major depression 81 36.1 70 S-MBCT T Intervention 6 months
Pots et al., 2015 Adults experiencing depressive symptoms 236 46.8 75.8 I-ACT S/I Active; inactive 6 and 12 months
Shapira & Mongrain, 2010 Adults from nonclinical population 1,002 34 81.5 I-CMT U Active; intervention 1, 3, and 6 months
Trompetter, Bohlmeijer, Veehof, & Schreurs, 2015 Adults experiencing chronic pain 238 52.8 76 I-ACT S/I Active; inactive 3 months
Weineland, Arvidsson, Kakoulidis, & Dahl, 2012 Bariatric surgery patients 39 43.1 89.7 I-ACT S/I Intervention None

Note. NS = not stated; C-CBASP = computer-based cognitive-behavioral analysis system of psychotherapy; I-ACT = Internet-delivered acceptance and commitment therapy; I-BA =
Internet-delivered behavioral activation; I-MBCT = Internet-delivered mindfulness-based cognitive therapy; I-ABBT = Internet-delivered acceptance-based behavior therapy; I-CFT =
Internet-delivered compassion-focused therapy; S-ACT = smartphone-based acceptance and commitment therapy; I-E and MBI = Internet-delivered exposure and mindfulness-based intervention;
S-MBCT = smartphone-based mindfulness-based cognitive therapy; I-CMT = Internet-delivered compassionate mind training; U = universal; S/I = selective/indicated; T = treatment.
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of which ranged from 4 to 12 weeks. Carlbring
et al. (2013) and Kivi et al. (2014) tested an 8-week
guided Internet-delivered intervention combining
components of behavioral activation and ACT. One
study evaluated an 8-week guided MBCT program
administered via smartphone application (Ly et al.,
2014), while another examined an unguided Internet-
deliveredMBCT intervention (Dowd et al., 2015). An
off-line computer-based CBASP treatment was tested
by Braithwaite and Fincham (2007) and Cukrowicz
and Joiner (2007). Three studies evaluated a 10-week
guided Internet-delivered exposure and mindfulness-
based intervention “inspired by the third wave of
CBT” (Ljótsson, Andersson, et al., 2011, p. 4;
Ljótsson et al., 2010; Ljótsson, Hedman, et al.,
2011). Glick and Orsillo (2015) investigated the
efficacy of Internet-delivered acceptance-based behav-
ior therapy. CFT and CMT informed the remaining
unguided Internet-delivered treatments (Kelly &
Carter, 2015; Shapira &Mongrain, 2010).

Comparators
Eight studies compared third-wave eHealth treat-
ments with inactive (i.e., no treatment or wait-
list) control conditions. Active control conditions
featured in eight studies: Internet-based expressive
writing, online discussion forum, early memory
writing exercise, and off-line computer-based psycho-
education. Third-wave eHealthwas comparedwith a
comparison intervention in 11 studies. The compar-
ison interventions included face-to-face ACT, treat-
ment as usual, Internet-delivered cognitive-behavior
therapy, pain management psychoeducation, stress
management, time management, behavioral strate-
gies, and optimism interventions. In addition, a
smartphone application based on behavioral activa-
tion was used as a comparison intervention as was an
off-line computer-based prevention and relationship
enhancement program (ePREP).

Outcome Measures
Seventeen studies included a self-report measure of
depressive symptoms. Measures of depressive symp-
toms included the Beck Depression Inventory (Beck,
Steer, &Carbin, 1988; Beck, Steer, & Brown, 1996),
Center for Epidemiologic Studies Depression Scale
(Radloff, 1977), depression scale of the Depression
Anxiety and Stress Scales (Lovibond & Lovibond,
1995), Montgomery Asberg Depression Rating Scale
(Svanborg & Asberg, 1994), and the depression
subscale of the Hospital Anxiety and Depression
Scale (Zigmond & Snaith, 1983). Anxiety sympto-
mologywas assessed in 13 studies; measures included
the BeckAnxiety Inventory (Beck, Epstein, Brown,&
Steer, 1988), anxiety scale of the Depression Anxiety
and Stress Scales, State–Trait Anxiety Inventory
(Spielberger, Gorsuch, Lushene, Vagg, & Jacobs,
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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1983), and the anxiety subscale of the Hospital
Anxiety and Depression Scale. Quality of life was
assessed in nine studies. Measures of quality of life
included the Quality of Life Inventory (Frisch,
Cornell, Villanueva, & Retzlaff, 1992), Short Form
Health Survey (SF-8; Ware, Kosinski, Dewey, &
Gandek, 2001), Irritable Bowel SyndromeQuality of
Life Instrument (Patrick, Drossman, Frederick,
DiCesare, & Puder, 1998), and the World Health
Organization Quality of Life—BREF instrument
(WHOQOL Group, 1998).

Secondary Outcomes
Eleven studies included self-report measures of the
acceptability of the third-wave eHealth treatments.
Participants rated the treatments as satisfactory
(Trompetter et al., 2015; Lappalainen et al., 2014,
2015), enjoyable (Glick & Orsillo, 2015), useful
(Kristjánsdóttir et al., 2013), and helpful (Cukrowicz
& Joiner, 2007), as measured by the Client Satisfac-
tionQuestionnaire (Attkisson&Zwick, 1982), visual
analogue scales, and brief questionnaires, respectively.
Four studies administered the Credibility/Expectancy
Questionnaire (Borkovec & Nau, 1972; Devilly &
Borkovec, 2000) and ratings indicated that partici-
pants perceived the third-wave eHealth treatments as
credible (Kelly & Carter, 2015; Ljótsson et al., 2010;
Ljótsson, Hedman et al., 2011; Ly et al., 2014).
Participants rated the Internet-delivered intervention
administered by Levin, Pistorello, Seeley, and Hayes
(2014) within the top 10% of scores on the System
Usability Scale (Tullis & Albert, 2008).

risk of bias within studies

The results of the risk of bias assessment of included
studies are presented in Table 2. Thirteen studies
reported adequate generation of a randomized
sequence; 8 provided insufficient information to
judge risk of bias in this domain. Adequate conceal-
ment of the allocation sequence was reported in 14
studies. Seven studies provided insufficient detail to
permit judgment of “low risk” or “high risk” of
selection bias due to inadequate concealment of the
allocation sequence. Blinding of study participants
and personnel to treatment allocation is possible in
eHealth trials featuring active control conditions or
comparison interventions (Tait, Spijkerman, &
Riper, 2013). In accordance, 7 studies were judged
to be at low risk of performance bias,while a high risk
of bias was present in the remaining 14 studies due to
participants’ knowledge of treatment allocation.
Consequently, there was a low risk that the self-
report outcome measures in the aforementioned 7
studieswere influenced by lack of blinding. Seventeen
of the included studies featured intention-to-treat
analyses, 12 of which had low rates of missing
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Table 2
Risk of Bias Within Studies

Selection bias Performance bias Detection bias Attrition bias Reporting bias

Study Random sequence
generation

Allocation
concealment

Blinding of participants
and personnel

Blinding of outcome
assessment

Incomplete
outcome data

Selective
reporting

Other
bias

Braithwaite & Fincham, 2007 Unclear Unclear Low Low High Unclear Low
Buhrman et al., 2013 Low Low High High Unclear Low Low
Carlbring et al., 2013 Low Low High High Low Unclear Low
Cukrowicz & Joiner, 2007 Unclear Unclear Low Low High Unclear Low
Dowd et al., 2015 Low Low High High High Unclear Low
Glick & Orsillo, 2015 Unclear Unclear Low Low High Unclear Low
Hesser et al., 2012 Low Low High High Low Unclear Low
Kelly & Carter, 2015 Low Unclear High High Low Unclear Low
Kivi et al., 2014 Unclear Low High High High Unclear Low
Kristjánsdóttir et al., 2013 Low Low High High High Low Low
Lappalainen et al., 2014 Unclear Unclear Low Low Low Unclear Low
Lappalainen et al., 2015 Unclear Low High High Low Unclear Low
Levin et al., 2014 Unclear Unclear High High Low Unclear Low
Ljótsson et al., 2010 Low Low High High Low Unclear Low
Ljótsson, Andersson, et al., 2011 Low Low High High Low Low Low
Ljótsson, Hedman, et al., 2011 Low Low Low Low Low Low Low
Ly et al., 2014 Low Low Low Low Low Low Low
Pots et al., 2015 Low Low High High Low Low Low
Shapira & Mongrain, 2010 Low Low Low Low High Unclear Low
Trompetter et al., 2015 Low Low High High High Low Low
Weineland et al., 2012 Unclear Unclear High High Low Unclear Low
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outcome data and were judged to be at low risk of
attrition bias. Registered protocols that prespecified
the reported studyoutcomeswere found for 7 studies;
protocols could not be found to assess risk of
reporting bias in the remaining 14 studies. All of the
included studies were deemed to be free of other
sources of bias, such as baseline imbalances in
variables strongly related to outcome measures.

syntheses of results

Themeta-analyses of included studies are summarized
in Table 3.

Depression
Six studies that compared third-wave eHealth
treatments with inactive control conditions reported
depression outcomes. A randomeffectsmeta-analysis
combining the results of these studies revealed that
third-wave eHealth had a medium statistically signif-
icant effect relative to inactive control (g = 0.52,
SE = 0.13, 95% CI [0.26, 0.77], p b .01). Hetero-
geneity analyses indicated the presence of a low
degree of heterogeneity between studies (Q = 9.75,
95% CI [–1.17, 20.67], I2 = 48.74). Excluding two
studies (Carlbring et al., 2013; Trompetter et al.,
2015) with high standardized residuals from the
analysis removed this heterogeneity (Q = 1.99, 95%
CI [–4.87, 8.85], I2 = 0.00) and did not affect the
treatment effect (g = 0.52, SE = 0.11, 95% CI [0.29,
0.74], p b .01).
A random effects meta-analysis of eight studies

that compared third-wave eHealth treatments with
active control conditions showed that third-wave
eHealth was superior in improving depression out-
comes with a small ES (g = 0.29, SE = 0.08, 95% CI
[0.14, 0.44], p b .01). The analysis featured a low
degree of heterogeneity (Q = 10.44, 95% CI [–4.47,
25.35], I2 = 32.97).
Nine studies investigated the efficacy of third-wave

eHealth treatments relative to comparison interven-
Table 3
Meta-Analyses of the Effects of Third-Wave eHealth Relative to Com

Outcome Comparator N

Depression Inactive control 6
Depression Active control 8
Depression Comparison intervention 9
Anxiety Inactive control 4
Anxiety Active control 6
Anxiety Comparison intervention 7
Quality of life Inactive control 3
Quality of life Active control 3
Quality of life Comparison intervention 4
Participant attrition Inactive control 8
Participant attrition Active control 7
Participant attrition Comparison intervention 10

Please cite this article as: Martin O’Connor, et al., The Efficacy and
Treatments: A Systematic Review and Meta-Analysis..., Behavior Ther
tions in improving depression outcomes. There was
no statistically significant difference between the
treatments in depression outcomes (g = –0.02, SE =
0.08, 95%CI [–0.18, 0.15], p = .83;Q = 10.41, 95%
CI [–6.95, 27.77], I2 = 23.14).

Anxiety
Four studies that compared third-wave eHealth
treatments with inactive control conditions reported
anxiety outcomes. Third-wave eHealth was signifi-
cantly more efficacious in improving anxiety out-
comes with a small ES (g = 0.32, SE = 0.12, 95% CI
[0.09, 0.56], p = .01). Heterogeneity analyses
indicated the presence of a low degree of variability
between studies (Q = 5.02, 95% CI [–2.15, 12.19],
I2 = 40.23).
A random effects meta-analysis of six studies that

compared third-wave eHealth treatments with active
control conditions showed that third-wave eHealth
was superior in improving anxiety outcomes with a
small ES (g=0.31, SE=0.12, 95%CI [0.07, 0.54],p=
.01). The analysis featured a moderate degree of
heterogeneity (Q=10.98, 95%CI [–0.02, 21.98], I2 =
54.47). Excluding two studies (Hesser et al., 2012;
Trompetter et al., 2015) with high standardized
residuals from the analysis removed this heterogeneity
(Q = 2.71, 95% CI [–4.17, 9.59], I2 = 0.00) and did
not affect the small treatment effect (g = 0.35, SE =
0.10, 95% CI [0.16, 0.54], p b .01).
Seven studies investigated the efficacy of third-

wave eHealth treatments relative to comparison
interventions in improving anxiety outcomes. There
was no difference between the treatments in anxiety
outcomes (g = 0.00, SE = 0.08, 95% CI [–0.16,
0.17], p = .97; Q = 3.78, 95% CI [–16.25, 23.81],
I2 = 0.00).

Quality of Life
Three studies investigated the efficacy of third-
wave eHealth treatments relative to inactive control
conditions in improving quality of life. Third-wave
parators on Mental Health Outcomes and Participant Attrition

ES 95% CI p

g = 0.52 [0.26, 0.77] b .01
g = 0.29 [0.14, 0.44] b .01
g = –0.02 [–0.18, 0.15] .83
g = 0.32 [0.09, 0.56] .01
g = 0.31 [0.07, 0.54] .01
g = 0.00 [–0.16, 0.17] .97
g = 0.46 [0.00, 0.92] .05
g = 0.31 [–0.31, 0.93] .33
g = 0.22 [–0.21, 0.65] .31
OR = 1.24 [0.82, 1.86] .30
OR = 1.03 [0.63, 1.66] .92
OR = 1.03 [0.79, 1.33] .84
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Table 4
Subgroup Analyses of the Overall Effect Size of Third-Wave
eHealth on Mental Health Outcomes

N g 95% CI Q p

Depression 1.31 .52
Universal 4 0.13 [–0.22, 0.48]
Selective/indicated 9 0.30 [0.06, 0.55]
Treatment 4 0.45 [0.00, 0.90]

Anxiety 1.09 .58
Universal 4 0.29 [0.03, 0.55]
Selective/indicated 6 0.11 [–0.09, 0.32]
Treatment 3 0.17 [–0.23, 0.56]

Quality of life 3.00 .08
Selective/indicated 7 0.48 [0.21, 0.75]
Treatment 2 –0.02 [–0.51, 0.47]
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eHealth was superior in improving quality of life
with a small ES(g = 0.46, SE = 0.23, 95% CI [0.00,
0.92], p = .05). Heterogeneity analyses indicated
the presence of a moderate degree of variability
between studies (Q = 5.71, 95% CI [–0.25, 11.67],
I2 = 64.96). Excluding a study (Carlbring et al.,
2013) with a high standardized residual from the
analysis removed this heterogeneity (Q = 0.18,
95% CI [–0.64, 1.00], I2 = 0.00), but increased the
estimated ES (g = 0.68, SE = 0.17, 95% CI [0.34,
1.03], p b .01).
A randomeffectsmeta-analysis of three studies that

compared third-wave eHealth treatments with active
control conditions in improving quality of life
revealed no statistically significant difference between
conditions (g = 0.31, SE = 0.32, 95% CI [–0.31,
0.93], p = .33;Q = 11.33, 95%CI [2.71, 19.95], I2 =
82.34). The exclusion of a study (Ljótsson et al.,
2010) with a high standardized residual removed this
heterogeneity (Q = 0.31, 95% CI [–0.79, 1.41], I2 =
0.00) and the difference between conditions remained
nonsignificant.
Four studies investigated the efficacy of third-

wave eHealth treatments relative to comparison
interventions in improving quality of life. There was
no statistically significant difference between the
treatments in quality of life (g = 0.22, SE = 0.22,
95% CI [–0.21, 0.65], p = .31). The analysis
featured a high degree of heterogeneity (Q = 12.12,
95% CI [2.89, 21.35], I2 = 75.24). Excluding two
studies (Hesser et al., 2012; Weineland et al., 2012)
with high standardized residuals did not remove
this heterogeneity (Q = 5.07, 95% CI [0.80, 9.34],
I2 = 80.27).

participant attrition

Third-Wave eHealth Compared With Inactive
Control
Attrition rates were extracted from the eight studies
that compared third-wave eHealth treatments with
inactive control conditions and combined in a
random effects meta-analysis. The analysis revealed
that participant dropout did not significantly differ
between conditions (OR = 1.24, 95% CI [0.82,
1.86], p = .30). Heterogeneity analyses indicated no
significant variability between studies (Q = 5.68,
95% CI [–14.57, 25.93], I2 = 0.00).

Third-Wave eHealth ComparedWith Active Control
Seven of the studies that compared third-wave
eHealth with active control conditions provided
participant attrition rates. Participant attrition did
not significantly differ between conditions (OR =
1.03, 95% CI [0.63, 1.66], p = .92). A low degree of
heterogeneity was present in the analysis (Q = 9.97,
95% CI [–2.94, 22.88], I2 = 39.82).
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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Third-Wave eHealth Compared With Comparison
Intervention
A random effects meta-analysis of 10 studies that
provided attrition rates revealed no statistically
significant difference in participant dropout between
treatments (OR = 1.03, 95% CI [0.79, 1.33], p =
.84).Heterogeneity analyses indicated no statistically
significant variability between studies (Q = 7.86,
95% CI [–17.95, 33.67], I2 = 0.00).

subgroup analyses

Subgroup analyses were conducted to investigate
differences in ES between universal, selective/
indicated, and treatment interventions. As shown
in Table 4, no statistically significant differences
were found between the subgroups on depression,
anxiety, or quality-of-life outcomes.

risk of bias across studies

Funnel plots were produced to explore potential
publication bias on summary effect measures. A
funnel plot of studies that compared third-wave
eHealth with active control conditions on depression
outcomes showed some asymmetry. Correction for
potential publication bias usingDuval and Tweedie’s
(2000) Trim and fill procedure reduced the ES from
g = 0.29 (95% CI [0.14, 0.44]) to g = 0.16 (95% CI
[0.00, 0.32]). No evidence of publication bias was
detected among studies that compared third-wave
eHealth with inactive control conditions or compar-
ison interventions on depression outcomes. Slight
asymmetry in a funnel plot of studies that compared
third-wave eHealth with inactive control conditions
on anxiety outcomes was corrected using Trim and
fill: the summary effect measure was adjusted from
g = 0.32 (95% CI [0.09, 0.56]) to g = 0.25 (95% CI
[0.03, 0.47]). There was no indication of publication
bias among studies that compared third-wave
eHealth with active control conditions or compari-
son interventions on anxiety outcomes. Similarly, no
Acceptability of Third-Wave Behavioral and Cognitive eHealth
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evidence of publication bias was detected among
studies that estimated the effects of third-wave
eHealth relative to inactive or active control condi-
tions on quality of life. There was, however, slight
asymmetry in a funnel plot of studies that compared
third-wave eHealth with comparison interventions:
Trim and fill adjusted the nonsignificant effect of
third-wave eHealth from g = 0.22 (95% CI [–0.21,
0.65]) to g = 0.09 (95% CI [–0.35, 0.53]).

meta-regression analyses

Meta-regression analyses were conducted to inves-
tigate associations between domains of bias and ES.
Blinding of participants, personnel, and outcome
assessors was significantly associated with depres-
sion outcomes, such that studies with an unclear or
high risk of bias were associated with higher ES (b =
0.39, Z = 2.34, 95% CI [0.06, 0.71], p = 0.02).
Risk of selection bias, attrition bias, or reporting bias
did not significantly moderate depression outcomes
(p N .05). The domains of bias were not significantly
associated with ES for anxiety or quality-of-life
outcomes (p N .05). Meta-regression analyses were
also conducted to investigate the potentialmoderating
effects of intervention delivery mode (i.e., Internet
delivered, off-line computer based, or smartphone
based), number of intervention sessions, and therapist
guidance (i.e., with or without) on depression,
anxiety, and quality-of-life outcomes. Intervention
delivery mode, number of intervention sessions, or
therapist guidance did not significantly moderate the
mental health outcomes (p N .05). In addition, study
population (i.e., nonclinical, somatic illnesses, or
psychological illnesses) was not significantly associ-
ated with ES for depression, anxiety, or quality-of-life
outcomes (p N .05).

Discussion
This systematic review and meta-analysis aimed to
determine the efficacy of third-wave eHealth treat-
ments in improvingmental health outcomes including
anxiety, depression, and quality of life. In accordance,
21 randomized controlled trials were included in the
review. Findings indicated that third-wave eHealth
significantly outperformed inactive control conditions
in improving depression, anxiety, and quality-of-life
outcomes at posttreatment, resulting in small to
medium ESs. Third-wave eHealth treatments were
also found to be significantly more efficacious than
active control conditions in alleviating depression and
anxiety with small ESs. No statistically significant
differences were found relative to comparison inter-
ventions.
For depression outcomes, third-wave eHealth

treatments produced smaller EFs relative to active
control conditions (g = 0.29) than inactive control
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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conditions (g = 0.52). This finding suggests thatmore
stringent study designs yield smaller EFs and concurs
with previous meta-analyses (e.g., Öst, 2008).
Moreover, this finding highlights the moderating
effects of studies’ type of comparison condition in
meta-analyses. Interestingly, the small statistically
significant effect of third-wave eHealth compared
with inactive control conditions on anxiety outcomes
(g = 0.32) was analogous to that found relative to
active control conditions (g = 0.31). This finding is
also demonstrated in the individual interventional
trials synthesised in these analyses that included
both inactive and active control conditions. For
example, Pots et al. (2015) found that an Internet-
delivered ACT intervention yielded a small statisti-
cally significant effect on anxiety outcomes relative to
both inactive (g = 0.49) and active control conditions
(g = 0.41). Conversely, third-wave eHealth yielded a
small statistically significant effect on quality of life
relative to inactive controls (g = 0.46), but no
statistically significant differences were found rela-
tive to active controls or comparison interventions.
Given the emphasis that third-wave therapies place
on quality of life (Forsyth & Sheppard, 2009), this
finding is disappointingbut such inferences should be
tempered by the small number of studies synthesised
in these meta-analyses.
In line with these findings, a recent meta-analytic

review by Spijkerman et al. (2016) found that online
mindfulness-based interventions produced small to
medium statistically significant benefits on depression,
anxiety, and well-being outcomes at posttreatment
relative to control conditions. In addition, this recent
meta-analytic review also found that ESs did not
significantly vary as a function of study population
(i.e., nonclinical, somatic illnesses, or psychological
illnesses). Spijkerman et al. (2016), however, were
unable to conduct subgroupanalyses basedon studies’
type of comparison condition. Similarly, a systematic
review by Cavanagh et al. (2014) found that
mindfulness- and acceptance-based self-help interven-
tions had small statistically significant benefits on
anxiety and depression outcomes relative to compar-
ison conditions. Although Cavanagh et al. (2014)
included trials of books/workbooks, audio recordings,
and Internet-delivered interventions, four ofwhich are
featured in this review, the current findings support
and expand upon their conclusion that contextual or
third-wave treatments can be delivered efficaciously in
various formats. Conversely, the estimated effects of
third-wave eHealth treatments in the current review
are lower than those of third-wave therapies delivered
in individual and group face-to-face format (Öst,
2008). Thus, the efficacy of third-wave treatments in
their traditional format may be attenuated when
delivered via eHealth. However, this is a tentative
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inference, as the overall treatment effect in the
aforementioned review of third-wave face-to-face
therapies was an amalgam of a diverse range of
somatic and psychological outcomes.
Perhaps as important as the efficacy of third-wave

eHealth treatments in improving mental health
outcomes is their acceptability to participants. In
accordance, a narrative synthesis of participant
evaluation outcomes in the current review provided
preliminary support for the acceptability of these
treatments. Specifically, the third-wave eHealth
interventions were rated as satisfactory, helpful,
useful, enjoyable, and credible. Furthermore, previ-
ous research (e.g., Kenardy, McCafferty, & Rosa,
2003; Mitchell & Gordon, 2007) has investigated
participant attrition as a proxy measure of accept-
ability and attitudes toward eHealth treatments
(Davies et al., 2014). Meta-analyses of studies’
attrition rates in the current review revealed no
statistically significant differences in the odds of
participant dropout in treatment groups relative to
inactive, active control conditions or comparison
interventions. This finding indicates that the partic-
ipants perceived the third-wave eHealth treatments
to be as tolerable as the comparison conditions.
However, Eysenbach (2005) suggests that eHealth
trials are often characterized by extremely high drop-
out rates—the so-called law of attrition. In this
review, 23% of participants randomized to third-
wave eHealth treatments did not complete posttreat-
ment assessments. Thus, there is a risk that the
summary effect measures in this review may be
exaggerated due to the inclusion of four trials that
restricted analyses to study completers.
The included studies varied in their risk of biasing

this review’s estimates of the efficacy of third-wave
eHealth treatments. The majority of studies were at
low risk of selection bias due to adequate random
sequence generation (62%) and allocation conceal-
ment (67%). In contrast, a large proportion of
included studies were at high risk of performance
(67%) and detection bias (67%), mainly due to the
preponderance of inactive control conditions and
self-report measures, respectively. This potential
performance and detection bias was significantly
associated with higher ES for depression outcomes.
An unclear risk of reporting bias was common,
however, as study protocols could not be found for
67% of trials. Consequently, these potential sources
of bias in included studies should be carefully
considered when interpreting the results of this
review.
In addition to risk of bias in included studies,

limitations in the review process should be taken into
consideration. First, this review’s search strategy was
restricted to randomized controlled trials published
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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in English-language peer-reviewed journals—no
non-English language or gray literature was sought.
Thus, language or publication biases may have
affected the results of this review, as studies with
positive findings are more likely to be submitted for
publication and published in English-language jour-
nals (Sterne, Egger, & Moher, 2011). Given that
smaller studies have greater variability in their
estimates of a treatment’s effect, a meta-analysis in
which the estimates of smaller studies are dispro-
portionally greater than the population ES can be
indicative of publication bias (Field &Gillett, 2010).
Correcting for such potential publication bias in this
review reduced two statistically significant ES
estimates. Second, the meta-analyses in this review
were restricted to data collected at posttreatment
assessments. Therefore, the analyses do not elucidate
whether the beneficial effects of third-wave eHealth
are sustained over an extended period of time.
Furthermore, this systematic review featured an
extensive search of electronic bibliographic data-
bases (PubMed, PsycINFO, Web of Science, and
CENTRAL), relevant review articles, and reference
lists of included studies, but yielded a relatively small
number of studies for inclusion of the meta-analyses.
However, Valentine, Pigott, and Rothstein (2010)
argue that even when few studies are found tomeet a
review’s inclusion criteria, meta-analysis is more
likely to yield a valid conclusion than all other
synthesis techniques (e.g., narrative summary), as
they are based on less transparent processes and on
less defensible assumptions. A third limitation of this
review is thatmany third-wave approaches including
DBT, FAP, IBCT,MCT, and schema therapy had no
eligible studies. Moreover, previous literature varies
in its categorization of third-wave approaches
(Churchill et al., 2013) and some (e.g., Hofmann,
Sawyer, & Fang, 2010) even argue that these
treatments do not warrant a separate classification
in the family of cognitive-behavioral therapies.
Despite these differing perspectives, this review
featured the most comprehensive categorization of
third-wave approaches to date. A final limitation
concerns the diversity in populations sampled and
outcome measures utilized by studies included in the
meta-analyses. However, random effects models
were employed to account for heterogeneity in
study populations. Furthermore, this diversity is
likely an accurate representation of the scope of
third-wave eHealth treatments.
With these limitations in mind, the findings of this

review have implications for health care providers
and their clients. The findings suggest that third-
wave therapies can be delivered efficaciously via
modern information technology and electronic
communication resources to a range of community
Acceptability of Third-Wave Behavioral and Cognitive eHealth
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and clinical populations, producing small tomedium
statistically significant improvements in mental
health outcomes including anxiety, depression, and
quality of life. Furthermore, subgroup analyses
revealed no statistically significant differences in
ES as a function of type of intervention: universal,
selective/indicated, and treatment. Given that third-
wave approaches focus on promoting broad and
flexible repertoires and neutralizing or reversing the
ubiquitous psychological processes theorized to be
responsible for much human suffering, third-wave
eHealth may hold promise for improving access to
mental health services (Clark, 2011) and existing
stepped care approaches (Firth, Barkham, & Kellett,
2015). However, further research, particularly studies
investigating third-wave universal and treatment
eHealth interventions, is necessary to substantiate
such assertions. In addition, the generalizability of
these treatments is limited to individuals who have
access to Internet technologies or mobile devices.
Currently, only 49.5% of the world’s population are
Internet users (Internet World Stats, 2016) and
inequalities exist in the utilization of information
and communication technologies (Mendonça,
Crespo, & Simões, 2015). Indeed, individuals with
low socioeconomic status are more likely to
experience psychological problems (Hudson,
2005), but less likely to have access to the Internet
(Pew Research Center, 2012). Consequently, the
reach of eHealth treatments is confined by the digital
divide. Moreover, the findings of this review should
not be generalized to children or adolescents, as they
were not represented in the included studies.
The paucity of research into the efficacy of

eHealth treatments for children and adolescents is
reflected in recent systematic reviews (e.g., Arnberg,
Linton, Hultcrantz, Heintz, & Jonsson, 2014;
Stephens & Allen, 2013). In accordance, future
research should investigate the efficacy of third-
wave eHealth for children and adolescents in ade-
quately powered randomized controlled trials that
address the methodological limitations highlighted
in this review. The findings from a recent open pilot
trial of multimodal DBT for school refusal show
promise for such treatments (Chu, Rizvi, Zendegui,
& Bonavitacola, 2015). In addition, future research
should extend the work of Lappalainen et al.
(2014) by investigating whether third-wave eHealth
treatments are noninferior to existing empirically
supported therapies.
In conclusion, the findings of this systematic review

and meta-analysis suggest that third-wave eHealth
treatments are efficacious in improving mental health
outcomes including anxiety, depression, and quality
of life, but notmore so than comparison interventions.
Preliminary evidence from indices of participant
Please cite this article as: Martin O’Connor, et al., The Efficacy and
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evaluation and attrition rates supports the acceptabil-
ity of these treatments. However, limitations in the
included studies and review process should be
carefully considered when interpreting these findings.
Future research should focus on evaluating the
efficacy of third-wave eHealth for underrepresented
cohorts including children and adolescents and
investigatingwhether these treatments are noninferior
to empirically supported therapies. These applications
have the potential to improve the dissemination of the
third wave of behavioral and cognitive therapy and
alleviate the suffering of those who currently lack
access to it.
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