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Abstract

Background: Web-based mindfulness interventions are increasingly delivered through the internet to treat mental health
conditions.

Objective: The objective of this study was to determine the effectiveness of web-based mindfulness interventions in clinical
mental health populations. Secondary aims were to explore the impact of study variables on the effectiveness of web-based
mindfulness interventions.

Methods: We performed a systematic review and meta-analysis of studies investigating the effects of web-based mindfulness
interventions on clinical populations.

Results: The search strategy yielded 12 eligible studies. Web-based mindfulness interventions were effective in reducing
depression in the total clinical sample (n=656 g=−0.609, P=.004) and in the anxiety disorder subgroup (n=313, g=−0.651, P<.001),
but not in the depression disorder subgroup (n=251, P=.18). Similarly, web-based mindfulness interventions significantly reduced
anxiety in the total clinical sample (n=756, g=−0.433, P=.004) and the anxiety disorder subgroup (n=413, g=−0.719, P<.001),
but not in the depression disorder group (n=251, g=−0.213, P=.28). Finally, web-based mindfulness interventions improved
quality of life and functioning in the total sample (n=591, g=0.362, P=.02) in the anxiety disorder subgroup (n=370, g=0.550,
P=.02) and mindfulness skills in the total clinical sample (n=251, g=0.724, P<.001).

Conclusions: Results support the effectiveness of web-based mindfulness interventions in reducing depression and anxiety and
in enhancing quality of life and mindfulness skills, particularly in those with clinical anxiety. Results should be interpreted with
caution given the high heterogeneity of web-based mindfulness interventions and the low number of studies included.

(JMIR Ment Health 2018;5(3):e10278) doi: 10.2196/10278
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Introduction

In most countries reporting sufficient data, at some point in their
lives, over a third of people meet the criteria for being diagnosed
with a mental health disorder [1,2]. The most prevalent
psychological disorders are anxiety disorders, followed by mood
disorders, externalizing disorders such as attention deficit or
hyperactivity disorder or oppositional defiant disorder, and
substance use disorders [2]. The average lifetime prevalence
for depression and anxiety is 11% and 16%, respectively [2,3],
and they tend to co-occur [3]. Furthermore, anxiety and
depression disorders have high comorbidity with suicide
attempts [4]. Developing and evaluating interventions for these
disorders is therefore essential.

Psychological interventions are the treatment of choice for mild
to moderate mental health conditions such as depression and
anxiety [5-7]. In recent years, mindfulness-based interventions
(MBIs) have shown promising results [8,9], and
mindfulness-based cognitive therapy (MBCT) is recommended
as the treatment of choice for relapse prevention in recurrent
depression [10].

Mindfulness derives from Buddhist practice and is described
as an intentional and nonjudgmental awareness of the present
moment [11]. MBIs are assumed to decrease distress by
encouraging individuals to relate to their experiences with
acceptance and compassion instead of avoidance, control, or
suppression [12,13]. Mindfulness is used in various
interventions, each tailored for use with specific populations.
Examples include Mindfulness-Based Stress Reduction (MBSR)
and MBCT tailored for various target populations. In fact,
evidence indicates that MBCT is effective in preventing
depressive relapse [14,15]. Other interventions, such as
Acceptance and Commitment Therapy (ACT), combine
principles of mindfulness and acceptance with treatment
components from behavioral therapy and experiential
psychotherapy [16].

Over the last few years, interest in MBI efficacy has accrued
[17]. From the effectiveness of MBCT in preventing relapse in
recurrent depression [18-20] to the application of MBI in other
mental health conditions, such as substance use, attention deficit
or hyperactivity, and anxiety and depression disorders, research
has indicated efficacy [8,9,21,22]. However, two recent
meta-analyses have reported conflicting results. Vøllestad,
Nielsen, and Nielsen [9] have investigated the effects of MBI
on anxiety disorders, reporting a large effect size on reducing
anxiety symptoms (g=−0.83) and depressive symptoms
(g=−0.72). On the other hand, Strauss, Cavanagh, Oliver, and
Pettman [8] investigated the effects of MBI on both anxiety and
depressive disorders. In contrast to Vøllestad et al’s results,
Strauss et al did not find a significant effect of MBI on anxiety
disorders (P=.09). However, MBI had a significantly large effect
in reducing both depressive symptoms in those with depression
(g=−0.73) and in depressive symptoms (g=−0.64) when anxiety
and depressive disorders were considered together. Vøllestad
et al [9] and Strauss et al’s [8] meta-analyses focused on
different target populations. Furthermore, Strauss et al [8]
considered only studies using a group format, while Vøllestad

et al [9] included both individual and group formats. It is
therefore important to investigate not only the effects of MBI
but also the variables that may influence its effectiveness,
including duration of treatment [23], group versus individual
format [24,25] and target population [17]. Since these variables
were inconsistent between Vøllestad et al [9] and Strauss et al’s
[8] meta-analyses, the reasons behind their differing findings
are difficult to decipher.

The previous decade has witnessed increased use of the internet,
which has become more than a simple information and
communication tool [26]. With increasing access to novel
information and communication technologies in developed
countries, a growing number of users resort to the internet for
information on, and support for, mental health disorders [27].
This rapid development can be easily understood in the context
of the significant advantages of online therapy, such as
accessibility, low stigma, and cost effectiveness [28]. Two
meta-analyses have shown that psychological interventions
delivered via smartphone devices can reduce anxiety and
depression symptoms [29,30]. In fact, the National Institute for
Health and Care Excellence guidelines consider online cognitive
behavioral therapy a first-line treatment for depression and
anxiety [31]. Likewise, web-based mindfulness interventions
(WMIs) have been developed with promising results [32].
WMIs’ potential advantages include reductions both in service
costs and demand on mindfulness-trained therapists [33].

WMIs have been designed and applied to healthy participants
[34] and individuals with physical illness, such as tinnitus [35],
and mental health disorders, such as anxiety or depressive
disorders [36,37]. To our knowledge, only one meta-analysis
has examined the effectiveness of WMIs in clinical (physical
and mental illness) and nonclinical populations [32]. This
meta-analysis reported moderate, but significant beneficial
impact of WMIs on depression (g=0.29) and anxiety (g=0.22)
outcomes. While this meta-analysis had several strengths, such
as including only online randomized controlled trials, it
combined people with and without mental health disorders, with
no separate analysis of WMIs’ impact on different populations.
The effectiveness of MBI has been shown to differ among target
populations [17]. Therefore, it is important to determine the
effects of WMIs in clinical contexts and also whether MBI is
more effective for various clinical conditions such as anxiety
and depression.

The primary aim of this study was to update, systematically
compile, and analyze the effectiveness of WMIs in patients with
a diagnosed mental health disorder. Secondary aims were to
explore whether study variables, including participant
characteristics, type of control group, and the design and
implementation of the intervention had an impact on the effect
of WMIs on this population.

Methods

This review was conducted in line with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses statement
(available upon request) [38].
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Data Sources
A systematic search of published studies was performed using
the following databases: PubMed, PsycInfo, Web of Science,
and Scopus, from inception to March 2018. No restrictions were
applied for languages. The abstracts, titles, and keywords of
studies were searched using combinations of the following
terms: (computer OR cyber OR electronic OR email OR e-mail
OR internet OR net OR online OR virtual OR Web OR www
OR “social media” OR “social network” OR blog OR forum
OR mobile OR smartphone) AND (mindfulness OR
self-compassion* OR “compassion-based” OR “acceptance and
commitment therapy” OR “acceptance-based” OR “loving
kindness” OR “person-based cognitive therapy”). Additional
articles were identified by hand searching references of retrieved
articles and relevant reviews.

Study Selection
To be included in this meta-analysis, studies must have involved
participants with a diagnosed mental health condition using
either Diagnostic and Statistical Manual of Mental Disorders
[39] or International classification of Diseases [40] criteria.

WMIs were defined as Web-based interventions enabling
patient-to-expert communication or internet psychoeducation
or therapy. Mobile-based interventions were defined as
interventions delivered via mobile phones using short message
service (SMS) text messaging, multimedia messaging service,
or Web apps. Given the field’s early state, we considered WMIs
as any intervention that incorporated mindfulness either as a
therapy (mindfulness-only therapies) or as a main but not the
only component of a therapy (mindfulness integrative therapies).
The latter definition includes therapies such as acceptance and
commitment therapy [16] or acceptance-based cognitive
behavior therapy [41].

Studies investigating traditional face-to-face therapy, delivered
via teleconference, mobile phone, audiotape, or CD, or that
comprised of only downloading a manual or audio file were
excluded [42]. Studies that examined online interventions using
mindfulness as a minor component of an eclectic therapy, such
as using mindfulness as a relaxation exercise, were not included.
We also excluded studies investigating the effects of WMIs on
anxiety and depression symptoms in nonclinical samples or in
samples with somatic disorders or where diagnosis could not
be established. In addition, we did not include studies that used
WMIs as an adjunct of face-to-face treatment. Finally, we
excluded poster presentations and book chapters.

One reviewer (JSLJ) screened all abstracts to determine initial
eligibility. Potentially relevant papers were retrieved for detailed
examination. Two reviewers (JSLJ and OSE) then independently
assessed the retrieved articles. Any disagreements were resolved
through discussion by JSLJ, OSE, and MAJ—all clinical
psychologists instructed in mindfulness. If necessary, authors
were contacted to determine eligibility against inclusion criteria.

Data Extraction and Analysis
Two reviewers (JSLJ and OSE) independently extracted relevant
data from selected studies, as follows:

1. Characteristics of the study and participants: author; year
of publication; diagnosis and diagnostic criteria; number
of participants; gender; mean age; follow-up time in weeks;
control group details, including type and duration of
treatment for the control group (if applicable).

2. Characteristics of the intervention: type of intervention;
length of treatment; material used (videos, email, phone,
SMS text messaging, and presentations); treatment schedule
(daily or weekly); setting (computer- or phone-based);
assigned home tasks (if applicable); contact with therapist
(if applicable).

3. Intervention evaluation, dropout rates, and associated
variables: adherence; users’ evaluations of usability,
attractiveness, and helpfulness of the intervention; dropout
rates; variables associated with the use of and engagement
with the intervention; adverse events and safety of the
intervention.

Assessment of Methodological Quality Procedures
Two reviewers (JSLJ and OSE) independently assessed the
methodological quality of each of the studies included. For
controlled studies, methodological quality was assessed using
the Cochrane Collaboration “risk of bias” tool [43]. For
uncontrolled studies, we assessed the following criteria: blinding
to study design or purpose and incomplete outcome data [42].
We also assessed the quality of the mindfulness intervention
using previously proposed criteria adapted for our purpose [17].
Specifically, we assessed whether the included studies used
validated mindfulness or acceptance measures, for example,
Five Faces of Mindfulness Questionnaire [44], Acceptance and
Action Questionnaire [45], Kentucky Inventory Mindfulness
Skills [46], Philadelphia Mindfulness Scale [47]; we also
assessed the clinical and mindfulness-specific training of the
therapist, if applicable, and of the developer of the online
intervention.

Data Analysis
For each comparison between treatment and control groups and
for each outcome variable (depression, anxiety, quality of life
and functioning, and mindfulness skills), we calculated effect
size. When the same outcome was evaluated with multiple scales
or domains within the same study, we retained only the most
valid measure (see Results section) so that each outcome had
one effect size. Effect sizes were pooled for predictors analyzed
in ≥3 studies reporting data in a usable format. When not enough
data was available, authors were contacted for provision of the
necessary additional data.

First, pooled analyses, including all diagnoses, were performed
to examine the transdiagnostic impact of WMIs. Only studies
with a control group were included in this pooled analysis. For
each comparison, Hedge’s g (a correction of Cohen d for small
samples) was calculated using means and SDs for each outcome
measure. To obtain a pre-post comparison between treatment
and control groups, we used the formula d = (M1−M0) / SD0,
where M1 and M0 are means at post- and pretest, respectively,
and SD0 is the pretest SD. We calculated d for the treatment
group (dT) and the control group (dC). Each effect size indicates,
in SDs, the difference in mean between pre- and posttreatment
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for each group. That is, we calculated the main effect size by
calculating the difference between dT and dC. Effect sizes were
estimated using Comprehensive Meta-Analysis software version
2.2 (Biostat, Englewood, NJ, USA) [48]. Finally, in order to
interpret data, we followed Cohen’s [49,50] recommended
benchmarks, wherein an effect size is considered small for a
Hedge’s g of 0.20, moderate for 0.50, and large for 0.80. We
used random-effects models to account for within-study error
and variation in true effects across studies [51]. To further assess
the robustness of our results, subgroup analyses were performed
to examine the differential effects of the type of diagnosis
(anxiety and depression). We did not assume a common
among-study variance component across subgroups. That is,
we did not pool the within-group estimates of tau-squared, as
this is the option used by RevMan. Moreover, sensitivity
analyses were performed to examine (1) statistical heterogeneity;
(2) differences by type of therapy (ie, differences between
studies using mindfulness-only therapies vs those using
mindfulness integrative therapies); and (3) differences by type
of control group, that is, wait list, treatment as usual (TAU), or
other active control group. Finally, we analyzed the
sustainability of treatment effects over time (ie, differences
between comparisons of pretreatment to posttreatment vs
pretreatment to follow-up) of those studies with follow-up
measures. We did not include control groups in our analysis of
sustainability of treatment effects because only one study [37]
reported follow-up data for the control group. To test the
sustainability of treatment effects, we used the formula d =
(M1−M0) / SD0, where for each group, M1 and M0 are means at
posttreatment and pretreatment, respectively, and SD0 is the
pretreatment SD. That is, we calculated d for pretreatment to
posttreatment (dP-P) and for pretreatment to follow-up (dF-U)
and calculated the main effect size by calculating the difference
between dP-P and dF-U.

Next, we considered heterogeneity, publication bias, and
sensitivity. Heterogeneity was calculated by testing the null
hypothesis that the true effect size is the same in all studies

using the Q statistic [51]. The I2statistic explains the percentage
of variance in observed effects due to variance in true effects.

We assessed variance of true effect sizes using T2and the SD
of true effects using T. Publication bias was tested by entering
data in a funnel graph (a plot of dispersion between study effect
and a measure of study size). A symmetrical inverted
distribution of the studies around the mean effect size
represented in the funnel would indicate an absence of
publication bias [51]. If publication bias exists, it was expected
that the smallest studies would report the biggest effect sizes.

Results

Study Selection
Of 5919 studies retrieved, 12 were included. Figure 1 illustrates
study retrieval and selection strategy.

Characteristics of Studies and Participants
A total of 12 studies, involving 919 participants, were selected.
Multimedia Appendix 1 depicts the characteristics of these
studies, namely, the diagnosis criteria used to determine the
eligibility, number of participants, percentage of female
participants, mean age, length of treatment, length of follow-up,
control group, and length of control. Patients’ mean age ranged
from 33.2 (SD 10.4) to 46.6 (SD 12.9), and the majority of the
sample was female. The main diagnoses were depression and
anxiety disorders, frequently diagnosed by a structured
interview. All studies reported posttreatment effects, and most
studies reported follow-up data, had a control group, and were
randomized controlled trials.

Figure 1. Flow chart of study retrieval and selection strategy.
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Characteristics of Interventions
Multimedia Appendix 2 depicts the characteristics of the
interventions, namely, the type of intervention, length of
treatment, materials used, regularity (how often participants
were required to log in), setting, the implementation structure
(or lack thereof) of the intervention, assigned home task(s), and
contact with therapist. Three studies tested mindfulness-only
interventions [36,37,52], while four evaluated mindfulness
integrative therapies. The duration of treatment varied from 3
to 12 weeks. While the majority of the interventions were
flexible, computer-based, followed a modular sequence, and

had assigned home tasks, the materials used and the means and
frequency of contact with a therapist varied.

Intervention Evaluation, Dropout Rates, and
Associated Variables
Table 1 shows the intervention evaluation used in the selected
studies. Most studies reported information about adherence and
patients’ satisfaction (although each used different definitions
of these variables). Dropout rates at the end of treatment varied
from 0% to 38.5%. Five studies discussed associations between
engagement and improved outcomes. Finally, adverse events
were rarely reported.

Table 1. Intervention evaluation, dropout rates, and associated variables.

Adverse eventsVariables associated with increased
engagement and better outcomes

Dropout rates
(%)

Users’ evaluation of usability
or attractiveness or helpfulness

AdherenceStudy

Not reportedExtensive diagnostic procedure relat-
ed to adherence and therapeutic
change. Clear deadline related to good
outcome

11.11Satisfaction with treatmentNumber of complet-
ed mindfulness exer-
cises (homework)

Boettcher et al,
2014 [36]

Not reportedNot reported12.2Not reportedNumber of reflec-
tions sent to thera-
pist (homework)

Ly et al, 2014
[37]

Not reportedTherapist support related to good
outcome

0Not reportedNumber of modules
finished and time
spent

Carlbring et al,
2013 [53]

Not reportedExtended time to complete module
related to lower dropout rates. Thera-
pist support related to better outcomes
and lower dropout rates

16.67Not reportedNumber of modules
finished and time
spent

Kivi et al, 2014
[54]

Body scan medita-
tion generated dis-
tress for one partic-
ipant

Not reported38.5Qualitative: content, style, neg-
ative effects and overall impres-
sions

Not reportedMurray et al,
2015 [55]

Not reportedMore pictorial information than text
and extend time to complete module
related to increased engagement

19.2Satisfaction with treatment or
supportiveness of therapist

Number of modules
finished with home-
work assignment

Dahlin et al,
2016 [56]

Technical issues
with videoconfer-
ences

Mail to remember to finish module
and postpone video conference

0Satisfaction with treatment or
therapist or ease of use

Completion of mod-
ules on weekly basis

Gershkovich et
al, 2016 [57]

Technical issues in
videoconferences

Participants with therapist support
related to increased engagement

31Satisfaction: treatment or thera-
pist or perceived effectiveness
or ease of use

Number of modules
finished

Gershkovich et
al, 2017 [58]

Not reportedNot reported27.59Not reportedNot reportedHoughton 2008
[52]

Not reportedExtensive use of technology related
to low adherence. Personalized feed-
back increased the adherence to the
smartphone platform in comparison
to those who did not have personal-
ized feedback

Not reportedNot reportedNumber of modules
finished

Ivanova et al,
2016 [59]

Not reportedNot reported0Satisfaction: amount of text or
demand of the treatment or
worth the effort

Number of modules
finished

Johansson et al,
2013 [60]

Not reportedNot reported21.7Not reportedNot reportedStrandskov et
al, 2017 [61]
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Table 2. Quality of the interventions.

Mindfulness training of the
developer

Clinical training of the
developer

Mindfulness training of
the therapist

Clinical training of the therapistUse of validated
mindfulness or

ACTa measures

Study

Mindfulness-based cognitive
therapy, mindfulness-based
stress reduction, and other
mindfulness training

General practitionerNot reportedNot reportedNoBoettcher et
al, 2014 [36]

Not reportedNot applicable—plat-
form already designed

Not specific—as part of
their training

(4th year) Clinical Psychology
MSc; supervised

AAQ-IIbLy et al,
2014 [37]

Functional contextualism
and clinical behavior analy-
sis

Licensed psychologistNot specific—as part of
their training

Clinical Psychology MSc; su-
pervised

NoCarlbring et
al, 2013 [53]

Functional contextualism
and clinical behavior analy-
sis

Licensed psychologistSpecific training for the
study

Licensed psychologist or psy-
chotherapist; supervised

NoKivi et al,
2014 [54]

Mindfulness and ACTClinicians, costumers,
and researches

Not reportedNot applicableNoMurray et al,
2015 [55]

ACT workshopsClinical psychologistNot specific, but some
in their training

Psychologist graduate students;
supervised

NoDahlin et al,
2016 [56]

ACTClinical Psychology
doctoral student

ACT intensive trainingClinical Psychology doctoral
student who received extensive
training

AAQ-II and
Philadelphia Mind-
fulness Scale

Gershkovich
et al, 2016
[57]

Not reportedNot reportedNot reportedClinical Psychology doctoral
student who received extensive
training

NoGershkovich
et al, 2017
[58]

Not reportedNot reportedNot reportedNot applicableKentucky Inventory
Mindfulness Skills

Houghton
2008 [52]

Not reportedNot reportedNot reportedClinical Psychology MSc; su-
pervised

NoIvanova et
al, 2016 [59]

Affect-focused psychody-
namic psychotherapy

Clinical psychologistClinical training in af-
fect-focused psychody-
namic psychotherapy

(3rd year) Clinical Psychology
doctoral MSc; supervised by
experienced psychotherapist

Five Faces of Mind-
fulness Question-
naire

Johansson et
al, 2013 [60]

Not reportedNot reportedNot reported(4th year) Clinical Psychology
MSc; supervised

NoStrandskov
et al, 2017
[61]

aACT: Acceptance and Commitment Therapy.
bAAQ-II: Acceptance and Action Questionnaire.

Quality of Interventions
Table 2 depicts the quality of the interventions used in the
selected studies. Only four studies used a validated measure of
mindfulness skills. All therapists were either graduate
psychology students (master’s or doctoral level) or licensed
clinical psychologists. While the training of therapists on MBI
varied, the majority of developers were clinical psychologists
with training in MBI.

Methodological Quality
There were 10 randomized controlled trials and two uncontrolled
studies included in this meta-analysis. The risk of selection bias
was low in all studies, as an online random allocation service
independent of the investigators was used. Considering the
nature of the interventions, blinding of participants and
personnel was not fulfilled by any study. Blinding the outcome
assessment criteria was achieved by all studies, except one [54],

which was the only study that did not use computer-based
assessments. Finally, in both controlled and uncontrolled studies,
attrition biases were assessed as low risk.

Meta-Analytic Results
Nine outcomes were identified (stress, health, insomnia, worry,
emotional processing, anxiety, depression, quality of life and
functioning, and mindfulness skills), with the last four assessed
in ≥3 studies.

Web-Based Mindfulness Interventions and Depression
Outcome
Depression was examined by 11 studies, of which 5 included
participants with a primary diagnosis of an anxiety disorder
[36,56-59], 3 with a depressive disorder [37,53,54], 1 with both
anxiety and depressive disorders [60], 1 with bipolar disorder
[55], and 1 with bulimia disorder [61]. Usable data for
meta-analysis of studies with a control group could be retrieved
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for 8 of these studies [36,37,53,54,56,59-61]. Johansson et al
[60] reported data divided into two subgroups: those with a
diagnosis of depression and those with a diagnosis of anxiety.
We therefore considered these groups as independent samples.
A summary of effect sizes is shown in Figure 2. We found
significant large overall effect of WMIs on reducing depression
for the pooled sample (n=656, g=−0.609, 95% CI −1.028 to
−0.189, P=.004). Significant heterogeneity was noted

(Q=55.191, df=8, P<.001, I2=85.505, T2=0.348, T=0.590).
Subgroup analyses indicated that WMIs had a significant large
effect on reducing depression among participants with a
diagnosis of anxiety (n=313, g=−0.651, 95% CI −0.945 to
−0.356, P<.001), with no evidence of heterogeneity (Q=4.928,

df=3, P=.18, I2=39.119, T2=0.035, T=0.187). Conversely, the
effect of mindfulness treatment on depression was not significant
among those with a diagnosis of depression (n=251, g=−0.690,
95% CI −1.694 to −0.313, P=.19). Significant heterogeneity

was noted (Q=42.996, df=3, P<.001, I2=93.023, T2=0.974,
T=0.987). We performed sensitivity analyses to examine the
difference between studies including mindfulness-only therapies
[36,37] and those including mindfulness integrative therapies
[53,54,56,59-61]. Exploratory sensitivity analysis indicated that
mindfulness integrative therapies had a significant effect on
reducing depression while mindfulness-only therapies did not.
Furthermore, we examined differences between studies by type
of control group (ie, wait list [56,59-61], TAU [54], or other
active control group [36,37,53]). We found a significant effect
of WMIs on only reducing depression when compared to wait
list. There was not a significant difference when compared to
TAU or other active control groups. For studies reporting

follow-up data, analysis of the stability of treatment effects
indicated that changes were stable over time (analyses are
available in Multimedia Appendices 3, 4, and 5, respectively).
For all outcomes, exploratory subgroup analysis should be
interpreted with caution because having <5 studies per group
is likely to provide an imprecise estimation [51].

Web-Based Mindfulness Interventions and Anxiety
Outcome
Anxiety was examined in all studies. Of these studies, 7 included
participants with a primary diagnosis of an anxiety disorder
[36,52,56-60], while others included participants diagnosed
with a depressive disorder in addition to anxiety [37,53,54,60],
bipolar disorder [55], or bulimia [61]. Usable data of studies
with a control group could be retrieved only for 9 of them
[36,37,52-54,56,59-61]. Pooled effect sizes are presented in
Figure 3. We found a significant moderate effect of WMIs on
reducing anxiety for the pooled sample (n=756, g=−0.433, 95%
CI −0.725 to −0.141, P=.004). Heterogeneity was noted

(Q=35.972, df=9, P<.001, I2=74.981, T2=0.165, T=0.406).
Subgroup analysis indicated that WMIs had a significant
moderate effect on reducing anxiety among participants with a
diagnosis of anxiety (n=413, g=−0.719, 95% CI −1.055 to
−0.383, P<.001), with evidence of statistical heterogeneity

(Q=11.109, df=4, P=.03, I2=63.994, T2=0.093, T=0.305).
Conversely, the effect of WMIs on anxiety was not significant
among those with a diagnosis of depression (n=251, g=−0.213,
95% CI −0.597 to −0.170, P=.28), with no evidence of statistical

heterogeneity (Q=7.131, df=3, P=.07, I2=57.928, T2=0.088,
T=0.297).

Figure 2. Results of depression outcome for the pooled and subgroup samples. MF: mindfulness intervention group.
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Figure 3. Results of anxiety outcome for the pooled and subgroup samples. MF: mindfulness intervention group.

We performed sensitivity analyses to examine the difference
between studies including mindfulness-only therapies [36,37,52]
and those including mindfulness integrative therapies
[53,54,56,59-61]. Preliminary results indicated that mindfulness
integrative therapies had a significant effect on reducing anxiety,
while mindfulness-only therapies did not. Mindfulness
integrative therapies showed no heterogeneity, while
mindfulness-only therapies showed evidence of statistical
heterogeneity. Furthermore, we examined differences between
studies by type of control group. We found significant effect of
WMIs on reducing anxiety when compared to wait list, while
there was not a significant difference when compared to TAU
or other active control groups. For studies reporting follow-up
data, analysis of the stability of treatment effects indicated that
changes were stable over time (analyses are available in
Multimedia Appendices 6, 7, and 8, respectively).

Web-Based Mindfulness Interventions and Quality of
Life and Functioning Outcomes
Quality of life and functioning were examined by 10 studies,
of which 4 included participants with anxiety disorders
[36,52,56-59,61], 2 included participants with depressive
disorders [37,53] and 1 included participants with bipolar
disorder [55]. Usable data for meta-analysis of studies with
control groups could be retrieved for 7 of them
[36,37,52,53,56,59,61]. A summary of effect sizes is showed
in Figure 4. We found a significant effect of WMIs on quality
of life and functioning for the pooled sample (n=591, g=0.362,
95% CI 0.049 to 0.674, P=.02). Heterogeneity was noted

(Q=21.855, df=6, P=.001, I2=72.546, T2=0.128, T=0.358).
Subgroup analysis indicated a significant, moderate effect of
WMIs on quality of life and functioning for those with a
diagnosis of anxiety (n=370, g=0.550, 95% CI 0.083 to 1.017,
P=.02), and heterogeneity was noted (Q=15.090, df=3, P=.002,

I2=80.120, T2=0.182, T=0.426). However, there was no
significant effect for those with a diagnosis of depression
(n=129, g=0.104, 95% CI −0.238 to −0.446, P=.55), with no
evidence of significant heterogeneity (Q=0.645, df=1, P=.42,

I2=0.000, T2=0.000, T=0.000).

We performed subgroup analysis to examine differences
between studies including mindfulness-only therapies [36,37,52]
and those including mindfulness integrative therapies
[53,56,59,61]. Subgroup analysis indicated that neither
mindfulness integrative therapies, nor mindfulness-only
therapies had a significant effect on quality of life and
functioning. Studies investigating mindfulness integrative
therapies showed no heterogeneity, while mindfulness-only
therapies showed heterogeneity, which could be explained by
baseline diagnosis (ie, anxiety vs depression) [36,37,52].
Furthermore, we examined differences between studies by type
of control group. We did not find a significant effect of MBI
on quality of life and functioning when compared to wait list
or other active control groups. For studies reporting follow-up
data, analysis of the stability of treatment effects indicated that
changes were stable over time (analyses are available in
Multimedia Appendices 9, 10, and 11, respectively).
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Figure 4. Results of quality of life outcome for the pooled and subgroup samples. MF: mindfulness intervention group.

Figure 5. Results of mindfulness outcome for the pooled sample. MF: mindfulness intervention group.

Web-Based Mindfulness Interventions and Mindfulness
Skills Outcomes
Mindfulness skills were examined in 4 studies, of which 3
included participants with anxiety disorders [52,57,60] and 2
included participants with depressive disorders [37,60]. Usable
data for meta-analysis could be retrieved only for 3 of these
[37,52,60]. A summary of effect sizes is shown in Figure 5. We
found a significant large effect of WMIs on mindfulness skills
for the pooled sample (n=251, g=0.724, 95% CI 0.452 to 0.997,
P<.001). No heterogeneity was noted (Q=2.270, df=2, P=.32,

I2=11.881, T2=0.007, T=0.084). Subgroup analysis could not
be calculated due to the small sample size and heterogeneity of
participants’ diagnoses. For studies reporting follow-up data,
analysis of the stability of treatment effects indicated that
changes were stable over time (all analyses are available in
Multimedia Appendix 12).

Publication Bias
Analysis of the funnel plot indicated some evidence of
publication bias for the anxiety outcome. No publication bias
was found for depression, quality of life and functioning, or
mindfulness skills (Multimedia Appendices 13, 14, 15, and 16,
respectively).

Discussion

Overview
The aim of this systematic review and meta-analysis was to
examine the clinical and psychosocial effects of WMIs in
patients with diagnosed mental health disorders. Overall, our
results indicated that WMIs effectively reduced depression and
anxiety symptoms and increased quality of life and functioning
and mindfulness skills. The secondary aim of this study was to
explore factors that can moderate the effects of WMIs in this
population. In this respect, preliminary analyses provided initial
evidence that WMIs may be particularly beneficial in patients
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with anxiety disorders, that mindfulness integrative online
therapies may be more effective than mindfulness-only therapies
and that WMIs may not be more effective than active control
interventions.

Effects of Mindfulness-Based Online Interventions on
Depressive Symptoms
In relation to our primary aim, meta-analysis showed that WMIs
reduced depressive symptoms in patients diagnosed with mental
health conditions. However, further secondary analysis indicated
that reduction of depressive symptoms was significant only for
patients diagnosed with an anxiety disorder, and not for those
with a diagnosis of depression. These findings are consistent
with the results of a previous meta-analysis, which found a
significant reduction in depressive symptoms associated with
face-to-face MBCT in mental health patients with depression,
anxiety, and bipolar disorder, when all were studied together
[18]. Furthermore, our results are in keeping with Vøllestad et
al’s [9] meta-analysis of face-to-face mindfulness interventions
in patients diagnosed with anxiety, in which the researchers
found a large reduction in comorbid depression symptoms
associated with the use of mindfulness interventions. One
possible explanation for these results could be that reduction of
anxiety symptoms in those with a primary diagnosis of anxiety
leads to reduced associated depressive symptoms. Alternatively,
the low number of studies and statistical heterogeneity might
explain the nonsignificant reduction of depressive symptoms
in the depression subgroup, especially since the P value
approaches significance.

Initial research showed that MBCT was effective only in those
with >3 prior depressive episodes [19]. However, more recent
studies have questioned these findings, indicating that MBCT
may also be effective in those with one or two previous
depressive episodes [62]. Unfortunately, with the exception of
one study [37], we were unable to determine whether the study
participants were experiencing their first episode of depression
or had experienced recurrent depressive episodes. Thus, we
could not perform a subgroup analysis to examine the
differential effect of WMIs as a function of number of previous
episodes. Future studies should examine the differential
effectiveness of WMIs for different stages of illness.

In relation to the secondary analyses undertaken, results
indicated that studies that used mindfulness integrative therapies
reported significant reductions in depressive symptoms, while
those that used mindfulness-only therapies did not. Although
this finding indicates that implementing mindfulness techniques
alongside other therapies may be more effective in reducing
depressive symptoms than mindfulness alone, the low number
of studies investigating mindfulness-only therapies requires that
we interpret this result with caution.

In relation to the secondary finding that WMIs may have a
significant effect in reducing depression when compared to wait
list, but not when compared to active control groups, perhaps
WMIs are not inferior to other active interventions in depression.
Alternatively, this finding may be explained by the significant
heterogeneity in the interventions and control groups used. One
possible explanation may be that using a wait-list control may
have a nocebo effect [63]. That is, using this control condition

may result in detrimental effects in the control group and
consequently larger effect sizes when compared to the treatment
condition. Another possibility is that the digital placebo effect,
by which digital interventions have increased effect sizes due
to participants’ investment in the intervention [64], resulted in
inflated effect sizes when an online intervention was compared
with an offline control.

Effects of Mindfulness-Based Online Interventions on
Anxiety Symptoms
WMIs effectively reduced anxiety symptoms for the overall
sample. However, secondary analyses indicated that this
reduction was significant only for patients diagnosed with an
anxiety disorder, and not for those diagnosed with depression.
A recent meta-analysis has reported inconsistent findings on
the effects of WMIs on anxiety, with effect sizes varying from
small to large [32]. In contrast to our results, Strauss et al [8]
found that face-to-face MBI did not reduce anxiety symptom
severity among patients with an anxiety disorder. A larger
meta-analysis that considered face-to-face mindfulness with
patients diagnosed with anxiety disorders did find a large effect
size [9]. The inconsistent results of these meta-analyses may
be due to differing inclusion criteria, such as having a more
inclusive definition of MBI [9] and using only group-based
interventions [8], which may influence effects of mindfulness
[23].

Secondary analyses indicated that WMIs applied to patients
diagnosed with depression did not reduce anxiety symptoms.
This may indicate that when anxiety symptoms are secondary
to a primary diagnosis (in this case, depression), WMIs are less
effective in reducing these symptoms. Alternatively, the low
number of studies included could explain the nonsignificant
reduction in anxiety symptoms in the depression subgroup
results since the P value was approaching significance.
Additional secondary analyses suggested that mindfulness
integrative therapies might work better than mindfulness-only
therapies, and WMIs appear to be more effective in the reduction
of anxiety symptoms than a wait-list control (but not
significantly inferior to other active conditions). As noted above,
this may be explained by the heterogeneity in the intervention
and control groups or the possibility of a nocebo or digital
placebo effect influencing this result [63,64].

Effect of Web-Based Mindfulness Interventions on
Quality of Life and Functioning
WMIs significantly improved quality of life and functioning
for the overall sample. However, secondary analyses indicated
a significant improvement in quality of life and functioning for
the anxiety disorder subgroup, but no improvement in the
depressive disorder subgroup. Prior research has also shown
varying results in relation to this outcome. Spijkerman, Pots,
and Bohlmeijer [32] found a small effect size of WMIs on
quality of life. In their meta-analysis, Vøllestad et al [9] found
a large effect size when investigating the effect of face-to-face
MBI on quality of life in patients with an anxiety disorder.
Inconsistent findings may be explained by several variables,
such as method of program delivery (ie, internet [32] or
face-to-face [9]) or differences, such as diagnosis, between the
samples of the trials included.
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Effect of Web-Based Mindfulness Interventions on
Mindfulness Skills
We found a large effect of WMI on increasing mindfulness
skills in the overall sample. The improvement in mindfulness
skills found in our meta-analysis was consistent with Spijkerman
et al’s [32] meta-analysis; however, we found a larger effect
size. A possible reason is that our meta-analysis focused on a
specific population of individuals diagnosed with a mental health
condition, while Spijkerman et al’s [32] meta-analysis used
broader inclusion criteria. In fact, Khoury, Lecomte, Gaudiano,
and Paquin [17] have noted the importance of considering
sample characteristics since MBIs have been found to be more
effective in treating mental health conditions than physical or
medical conditions.

Strengths and Limitations
Our study is the first meta-analysis of WMIs focused on patients
with diagnosed mental health conditions. We carefully assessed
the quality of studies and mindfulness interventions, in line with
recommendations by Higgins and Green [43] and Khoury et al
[17]. Furthermore, inclusion of secondary analyses allowed for
preliminary examination of variables that may impact the
effectiveness of WMIs in this population.

A number of methodological issues should be considered for
future research. The findings of this meta-analysis are limited
by the small sample sizes of the studies included and the
heterogeneity of WMIs. Specifically, the mindfulness
interventions evaluated in the included studies varied in terms
of the regularity of the program, whether homework was
provided, and the extent of contact with therapist, among others.
Given the low number of studies, we were unable to control for
these variables. In addition, results for secondary analyses for
anxiety and depression groups should be considered with
caution, given the high comorbidity between these disorders
[3]. Moreover, significant statistical heterogeneity in the active
control condition subgroup limits our exploratory analysis of
the relationship between type of control group and WMIs’
effectiveness. Notwithstanding these limitations, this
meta-analysis provides initial evidence that WMIs can be an
effective intervention for those with clinical anxiety and
depression, with exploratory analyses indicating important areas
for future research into variables that may moderate the impact
of WMIs.

Future Research
This meta-analysis revealed marked heterogeneity in the uptake
and use of WMIs. This issue is of clinical relevance because
research into online interventions has consistently demonstrated
high attrition rates [65]. Future research should report what
proportion of, and the degree to which, patients engage with
different aspects of WMIs over time. Furthermore,
noncompletion and good engagement should be measured

according to a priori established criteria, and the design, content
and interface aspects of WMIs should be carefully analyzed to
study their potential differential effects. This will allow for the
identification of variables that influence usage rates and
treatment effects, and allow clinicians and researchers to tailor
implementation of WMIs to maximize engagement and positive
outcomes. This will facilitate a fuller understanding of what
works well, and for whom. In addition, further studies should
investigate the impact of WMIs in different mental health
populations, as previous research has indicated the potential
benefits of WMIs in young people at ultra-high risk of
developing psychosis [66] and face-to-face MBI has been found
effective for individuals with psychosis [67].

Currently, with the field of WMIs still in its early stages, the
term WMI captures a broad, complex, and poorly defined class
of interventions. Studies included in our meta-analysis did not
clearly state the focus of each MBI (ie, to reduce stress, prevent
depression relapse, or enhance well-being). In keeping with
Crane et al’s [68] recommendations, future WMIs should follow
clearly delineated protocols designed to ensure their quality and
integrity. As such, further studies should clearly describe the
focus, characteristics and expected therapeutic mechanisms of
WMIs. This will not only help to better investigate the efficacy
of WMIs (by allowing for comparison of interventions with
differing therapeutic goals) but also to examine whether WMIs
are exerting their effects via hypothesized treatment
mechanisms. Ultimately, this will help inform the adaptation
of specific WMIs to meet the needs and preferences of defined
clinical populations, as well as to enhance their therapeutic
impact by targeting therapeutic mechanisms more specifically.

Finally, future research should determine the effects of
theory-driven, targeted WMIs when compared with (1)
interventions controlling for unspecific therapeutic factors (eg,
attention control) and (2) active interventions targeting
differential mechanisms. In order to account for potential nocebo
or digital placebo effects, further studies should include either
attention control or active control groups. This is further
supported by emerging evidence that mindfulness interventions
are not inferior to traditional interventions such as cognitive
behavioral therapy in the treatment of clinical depression or
anxiety [17,69].

Conclusion
In conclusion, our results indicate that WMIs may be an
effective treatment modality for patients with diagnosed mental
health disorders. Future studies should evaluate the effects of
clearly described, theory-driven, high-quality, and targeted
WMIs in varied clinical populations via well designed and
powered controlled trials. Finally, future research should
determine patient as well as intervention variables that determine
the take-up and therapeutic effects of WMIs.
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