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Abstract

Background: Posttraumatic stress disorder (PTSD) is a stress disorder characterized by unwanted intrusive re-experiencing of
an acutely distressing, often life-threatening, event, combined with symptoms of hyperarousal, avoidance, as well as negative
thoughts and feelings. Evidence-based psychological interventions have been developed to treat these symptoms and reduce
distress, the majority of which were designed to be delivered face-to-face with trained therapists. However, new developments
in the use of technology to supplement and extend health care have led to the creation of e-Mental Health interventions.

Objective: Our aim was to assess the scope and efficacy of e-Mental Health interventions to treat symptoms of PTSD.

Methods: The following databases were systematically searched to identify randomized controlled trials of e-Mental Health
interventions to treat symptoms of PTSD as measured by standardized and validated scales: the Cochrane Library, MEDLINE,
EMBASE, and PsycINFO (in March 2015 and repeated in November 2016).

Results: A total of 39 studies were found during the systematic review, and 33 (N=3832) were ligible for meta-analysis. The
results of the primary meta-analysis revealed a significant improvement in PTSD symptoms, in favor of the active intervention
group (standardized mean difference=-0.35, 95% confidence interval -0.45 to -0.25, P<.001, 12=81%). Several sensitivity and
subgroup analyses were performed suggesting that improvementsin PTSD symptoms remained in favor of the activeintervention
group independent of the comparison condition, the type of cognitive behavioral therapy-based intervention, and the level of
guidance provided.

Conclusions: Thisreview demonstrates an emerging evidence base supporting e-Mental Health to treat symptoms of PTSD.

(JMIR Ment Health 2017;4(2):e14) doi: 10.2196/mental.5558
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: unwanted intrusive re-experiencing of an acutely distressing,
Introduction often life-threatening, event, (2) an ongoing state of
Posttraumatic stress disorder (PTSD) is a stress disorder hyperarousal, (3) an active avoidance of stimuli associated with

primarily characterized by four main symptom clusters; (1) a0 event that is perceived to be “traumatic’, and (4) negative
thoughts or feelings that began or worsened after the trauma.
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Symptoms relating to PTSD are a so found in people who may
not have aformal diagnosisand can vary considerably interms
of severity. Other mental health problems such as poor anger
control, drug and alcohol problems, and depression can develop
alongside symptoms of PTSD, which can delay access to
treatment and increase the burden of illnessfor individuals[1,2].
Research has shown that approximately half of those diagnosed
with PTSD also suffer from major depressive disorder [3]. In
most cases, depression typically improves during the course of
treatment. However, some cases require specific treatment for
depression prior to trauma-focused work. Disruptions to
everyday functioning occurring within first 3 monthsfollowing
a “traumatic” event are classified by the Diagnostic and
Satistical Manual of Mental Disorders, 5th ed. (DSM-5) [4]
as an Acute Stress Reaction and PTSD thereafter. Prevalence
rates calculated from data collected as part of the National
Comorbidity Survey [5] estimate that 7.8% of people will
experience PTSD at some point acrosstheir lifetime. Thissurvey
highlighted that some of the most commonly reported stressors
were being directly involved in a life-threatening accident or
critical illness; being involved in afire, flood, or natural disaster;
and being a witness to injury and threat to life or death of
another person. Women were found to be at slightly higher risk
than men (10.4 % vs 5.0%) [5]. Not all people who experience
a trauma will develop PTSD, but factors that put people at
greatest risk include prior trauma, family history of
psychopathology, perceived life threat during the trauma,
posttrauma social support, and peritraumatic dissociation [6].

Evidence-based psychological interventions have been
developed to treat symptoms of PTSD, and the majority of these
are designed to be delivered face-to-face using trained therapists.
A recent systematic review and meta-analysis of psychological
therapies for PTSD [7] described the evidence base for severa
types of psychological interventions. They separated
trauma-focused cognitive behavioral therapy (TF-CBT) (eg [8])
from other forms of cognitive behavioral therapy techniques
(non-TF-CBT). All the TF-CBT interventionsinvol ved exposure
to aspects of the trauma such as revisiting the site where the
traumatic event occurred with the aim of encouraging additional
processing and updating the memory of the traumatic event, or
“imaginal reliving” whereindividual s are supported to reimagine
the trauma in sequence while vocalizing and reappraising the
physical and cognitive reactions that occurred at the time of the
event. The CBT interventions employed more general stress
management techniquesto help reduce anxiety (eg, relaxation).
This paper also reviewed evidence for aternative psychological
models including Eye Movement Desensitization and
Reprocessing therapy (EMDR) [9,10] and psychodynamic
approaches[11]. It was concluded that there were no differences
in outcomes immediately posttreatment for TF-CBT, EMDR,
and non-TF-CBT approaches, but that only TF-CBT and EMDR
demonstrated sustained improvement between 1 and 4 months
following treatment [7].

Accessto evidence-based psychological interventionsfor PTSD
remains ahigh priority in health care agendas, where screening
and early interventions are recommended to prevent the
development of more chronic presentations. However, mental
health resources are often stretched and there is aneed to think
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about extending access to such treatments. Information
technology is becoming increasingly part of everyday life, and
the possibility of seeking support and reputable information for
mental health problems onlineisbecoming moreavailable. The
Internet offers ameans of accessing e-Mental Health resources
for people in need of support, wherever they may be and at
whatever time they require input. For people who are limited
in their ability to access outpatient health services, beit dueto
funding, reduced physical mobility, lack of transport, or for fear
of stigmatization, e-Mental Health services may be the most
viable way for them to receive treatment in a timely and
effective manner. Subclinical groups may benefit from
evidence-based psychological approachesthat prevent problems
from worsening. Thereisan opportunity to increase accessibility
of effective psychological support and empower peopleto take
control and self-manage symptoms by embracing technol ogical
advances. This could either be via complete self-management
or with some additional guidance.

There is already a good evidence base to support the
effectiveness of e-Mental Health resources based on
psychological models of therapy such as computerized CBT
(cCBT) for treatment of depression and some anxiety disorders.
Indeed, meta-analyses conclude that cCBT may be a very
promising and efficacious treatment for depression within a
diverse range of settings and clinical groups[12] aswell asfor
panic disorder and phobia[13]. Research has shown that cCCBT
has the potential to be as effective as therapist delivered CBT
[13-15], but that guidanceyields better outcomes[12]. A number
of previous systematic reviews and meta-analyses of e-Mental
Health resources have included studies exploring treatments of
PTSD (eg [16-20]) but only one recently published paper on
e-Mental Health interventionsfor PTSD specifically [21]. This
recent paper reviewed 20 randomized controlled trials of
Web-based treatments for PTSD and concluded that CBT
interventions significantly reduced symptoms compared to
control conditions. They did not distinguish between CBT
interventionsthat included an element of exposure as compared
to more generic anxiety management tools, and they excluded
studies that trialed interventions beyond the scope of CBT and
expressive writing. A further systematic review of
telepsychology has been published, which summarizes the
evidence base to support interventions for PSTD provided
remotely, for example, faceto-face therapy via
videoconferencing technology [22]. However, this literature
was considered beyond the scope of the current review, which
aimed to focus on technology-supported interventions that
enabled independent access to psychological treatment.

For the purpose of this review, e-Mental Health interventions
are defined as psychological interventions delivered via the
Internet through an interactive computer interface, including
desktop and mabile devices. The aim wasto eval uate the broader
evidence base for e-Mental Health interventions (both
Web-based and mobile-based) for treatment of symptoms
associated with PTSD, specifically investigating the role of
exposure exercises. Inlinewith the latest review on face-to-face
therapies for PTSD, the authors have retained the distinction
made between TF-CBT and non-TF-CBT. EMDR and
psychodynamic approaches were beyond the scope of this
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review asthey have not yet been trandated into e-Mental Health
formats. The choice was to include a broad range of clinical
and subclinical groups, including people treated within a
physical health setting and without aformal diagnosisof PTSD,
to assess the possible scope of such interventions to aid
self-management.

Methods

Search Strategy

The following databases were searched in March 2015 using
the keywords and phrases detailed in Table 1 along with
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equivalent Medical Subject Headingsterms: Cochrane Library,
MEDLINE, EMBASE, and PsycINFO. These searches were
repeated in November 2016. Systematic reviews and
meta-analyses published in the areas of technology-assisted
self-help [19], computer-aided psychotherapy [17], and Internet
or media-delivered CBT or other psychotherapies[16,18,20,21]
for anxiety disorders and PTSD were hand searched to find
studies. An additional systematic review on onlineinterventions
for cancer [23] was aso hand searched. Trial registries and
reference lists were searched for additional studies reporting
analyzed results.

Table 1. Search termsfor systematic review, combining Line 1 AND Line 2.

Search lines Search terms Filtered by
Linel PTSD Title/Abstract
OR
(posttrauma* OR post-trauma*) AND (stress OR disorder*)
Line2 (internet* OR web* OR tele* OR online OR “on-lineg” OR computer* OR mobile*) AND (“self-help” OR (self ~ Title/Abstract

AND help) OR tool* OR resource* OR manua* OR package OR program* OR therap* OR intervention* OR

application* OR technolog* OR device*)
OR

cCBT ORIiCBT OR i-therapy OR itherapy OR e-therapy OR etherapy OR (virtual AND reality) OR avatar*

Eligibility Criteria

Thetitles and abstracts for all identified papers were screened
against the following inclusion criteriaz (1) randomized
controlled trial (RCT), (2) psychological therapy administered
viaaWeb-based or mobile platform designed to treat symptoms
of PTSD, (3) adults (aged 18 or over), (4) experience of a
possible single-event trauma, and (5) assessed and reported
symptomsof PTSD with avalidated measureimmediately after
intervention. There was no restriction in terms of severity of
PTSD symptomsor type of traumatic life event, and RCTswere
included if they compared a waitlist, treatment as usual, or an
active intervention. Interventions where participants received
supplementary guidance from a therapist or other technical
assistant were included and considered separately. Reasons for
the exclusion of studies included technology that was not
Web-based or mobile-based; study designsthat were not RCTs
including experimental manipulations, duplications, or interim
or additional analysis; no measure of PTSD; an evaluation of
complex intervention that included a Web-based intervention
but did not exclusively test this; unpublished and unable to
access results through personal communication; narrative
literature reviews; and published protocols with no results.

Study Selection

Two of the authors (SS and JB) read titles and abstracts of all
potential papersindependently and selected relevant articlesfor
further review. Possible RCTswereread in full to determine if
the trial met the inclusion criteria. This process was repeated
after the second systematic search in November 2016 for articles
published since March 2015.

http://mental .jmir.org/2017/2/e14/

Data Extraction and M anagement

Literature searches were completed using reference manager
software (Endnote X6 and Mendeley). Datawere extracted from
each paper on the (1) characteristics of each sample, including
the population and demographic information such as the mean
age or age range in years and the percentage of femae
participants, (2) characteristics of the treatment and control
conditions, including the therapeutic model (for active
conditions) and treatment duration, and (3) baseline and
posttreatment scores on validated measures of PTSD. Authors
were contacted directly for missing information. If the authors
could not be contacted or did not respond, their papers were
removed from the meta-analysisand included only in anarrative
synthesis.

Risk of Bias

All studies were subject to a structured quality assessment to
investigate risk of bias using the Effective Public Health Practice
Project (EPHPP) Quality Assessment Tool for Quantitative
Studies[24]. Thisconsidered (1) selection bias, (2) study design,
(3) confounders, (4) blinding, (5) data collection methods, and
(6) withdrawal s and dropouts. Thisisa standardized assessment
tool that provides detailed guidance to aid classification of
studies in terms of design quality. Additional areas of
intervention integrity and appropriateness of the analysis are
suggested as extra quality indicators but are not included in the
total score on the measure. Thisinformation was collected and
reported separately.

Outcomes

The primary outcome of interest was severity of PTSD,
measured continuously using a validated self-report or
clinician-rated measures. Thiswas qualified by the mean score
value (M) and standard deviation (SD) on these measures.
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Characterization of the I nterventions

Comparison Conditions

RCTs were subdivided and considered separately if they
compared an active treatment condition to another active
treatment condition or to awaitlist or treatment as usual (TAU)
condition.

Model of Therapy

Studies were also considered separately depending on the
therapeutic approach taken as part of active trestment condition.
They were grouped as follows:

1. TF-CBT: treatment interventionsthat specifically involved
exposure to aspects of the traumaand support to reappraise
the physical and cognitive reactions that occurred at the
time of the event.

2. Non-TF-CBT: treatment interventions based on the
principles of CBT that employed more genera stress
management techniques to help reduce anxiety (eg,
relaxation).

3. Other e-Mental Health interventionsfor trestment of PTSD:
this category wasincluded to capture trestment interventions
that were not strictly designed based on CBT-based
principles.

Guidance

Studies were further characterized by the level of guidance
provided during this intervention and grouped as follows:

1. Individual tailored therapeutic feedback: feedback provided
by a trained facilitator that related directly to the content
of the therapeutic intervention.

2. Individual technical nontherapeutic support: support to
facilitate technical functioning of the website or device that
did not relate directly to the content of the therapeutic
intervention.

3. Online discussion forum: a message board where
participants could post messages and receive tailored
feedback from atrained facilitator or peers.

4. Automated feedback only: feedback that was not
individually tailored and was generated automatically in
response to the completion of atask, for example.

5. Group feedback viavideoconferencing: immediate feedback
via videoconferencing provided by a trained facilitator or
peers.

6. Noguidance: no additional feedback or support inany form
reported.
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Data Analysis

To assess the impact of intervention on total PTSD scores,
standardized mean differences (SMDs) were calculated using
postintervention mean and standard deviation values, with 95%
confidence intervals (ClI), as the primary outcome measures.
Missing standard deviation values were calculated from the
confidenceintervals, standard errors, and sample sizesreported
in the papers where possible and where this was not possible,
additional information was requested from authors. In some
cases, papers reported the median and interquartile ranges
instead of the mean and standard deviation values and so this
extra information was sought from authors. These data were
pooled in arandom-effects meta-analysis using Review Manager

5.0. The 1% statistic was calculated and used to assess
heterogeneity of the studies included in each of the analyses.
The following thresholds were followed: 0%-40% for
unimportant  heterogeneity, 30%-60% for moderate
heterogeneity, 50%-90% for substantial heterogeneity, and
75%-100% for considerable heterogeneity [25].

Planned sensitivity analyses were conducted to test the
robustness of theresults. Theseincluded the exclusion of studies
with ahigh risk of bias (defined as studies categorized as weak
on the EPHPP tool) and where PTSD was not the primary
outcome. Further planned subgroup analyses included the
comparison condition (active comparison interventions vs
waitlist or TAU control conditions), the model of therapy
followed in the treatment condition (TF-CBT vs non-TF-CBT
vs other models of therapy), and the type of guidance received
during the treatment intervention (categorized as described in
the section on guidance).

Results

Search Results

The search strategy conducted in March 2015 returned 2984
papers after duplicates were removed; 7 extra sources of
information were obtained through hand searching or personal
communication. A consensuswas reached between two authors
(SS and JB) that 30 RCTs met the inclusion criteria for the
review. A further 9 paperswere found following arepeat of this
procedure in November 2016. Figure 1 shows a flowchart
demonstrating this process for study selection of the final 39
papersincluded in the systematic review.
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Figure 1. Flowchart of papers obtained and screened in the systematic search.
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Description of the Studies

A description of key information characterizing the studies
included in this review is provided in Multimedia Appendix 1
(separated into studies that compared to an active treatment
condition) and Table 2 (studies that compared to a waitlist
control).

Sample Sizes

The number of participants included in the RCTs ranged from
25 [45] to 1292 [56]. We found 14 other studies that included
sample sizes 2100: Beyer [27], N=163; Brief [29], N=600;
Carpenter et a [30], N=132; Ciedak et a [32], N=168; Hirai
et al [37], N=133; Hobfoll et al [38], N=303; Kersting et al [41],
N=228; Knaevelsrud et al [43], N=159; Langeet al [46], N=101,
Marsac et a [49], N=100; Mouthaan et al [51], N=300; Schoorl
et a [57], N=102; Spence [59], N=125; and Wang €t a [62],
N=183.

Study Country

The countries where the research studies were carried out
included the US (n=19), the Netherlands (n=5), Australia(n=4),
Sweden (n=3), Germany (n=3), Switzerland (n=2), Canada
(n=1), Poland (n=1), and China (n=1).

Sample Characteristics

Seven studies included a sample who met full Diagnostic and
Satistical Manual of Mental Disorders-IV (DSM-1V) diagnostic

http://mental .jmir.org/2017/2/e14/

criteria for PTSD [28,39,42,43,57,58,62]. The mgjority of
remaining papers reported on either university students
[27,36,37,45], military service members and veterans
[35,38,44,47,54], health and human service professionals[32],
patients[26,30,51,53,55,63,64] or parents of patients[31,33,49]
in medical settings, or other members of the wider community
[40,41,46,48,50,52,61] self-reporting experience of apotentialy
traumatic event, recelving treatment from traumarelated
servicesand or scoring high on ameasure of PTSD, complicated
grief, depression, or psychological distress. Two further studies
included veterans self-reporting problems readj usting back into
civilian life [56] or alcohol misuse [29]. Multimedia Appendix
1 provides further details of participant characteristics for each
study.

Trauma Characteristics

Some studies focused on specific potentially traumatic events
including bereavement [34,48,61] or loss of a child during
preghancy [40,41], physica injury or diagnosis of a chronic
health condition such as cancer to oneself or a close other
[26,30,31,33,49,51,53,63,64], organ transplant [55], complicated
childbirth [52], as wel as exposure to combat
[29,35,38,44,47,54,56], sexual trauma[28], or natural disasters
[60]. However, others did not specify the type of trauma
experienced and included people with amultitude of difference
experiencesthat could be potentially traumatic [36,37,39,42,43,
45,46,50,57-59,62]. Multimedia Appendix 1 provides further
details of trauma characteristics, including time posttrauma.
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Table 2. Quality assessment of RCTs of e-Mental Health interventions for treatment of symptoms of PTSD?.

Study author (year) [ref] Selection bias Study design Confounders  Blinding Datacollection ~ Withdrawals  Global rating for
methods and dropouts  design methods
(A-F)

Beatty (2016) [26] . oee oee o oee oee o
Beyer (unpublished) [27] o oo ooe o oos oee oee
Bomyea (2015) [28] o oee oee e oee o oee
Brief (2013) [29] . oo ooe o oos . .
Carpenter (2014) [30] . oee oee . oee oee .
Cernvall (2015) [31] o oo ooe . oos o .
Cieslak (2016) [32] . oee oee o oee . .
Cox (2010) [33] o oo ooe . oos o o
Eisma (2015) [34] . oee oee o oee o o
Engel (2015) [35] . oo oee o ooe oee o
Hirai (2005) [36] o oee oee o oee oee oee
Hirai (2012) [37] o oo ooe o oos o oee
Hobfoll (2015) [38] . oee oee o oee oee o
Ivarsson (2014) [39] . oo ooe o oos oee o
Kersting (2011) [40] . oee oee o oee o o
Kersting (2013) [41] o oo . o oos oee o
Knaevelsrud (2007) [42] . oee oee . oee oee .
Knaevelsrud (2015) [43] . oo oee o oo . .
Krupnick (unpublished) [44] oo oo . o oo . .
Lange (2001) [45] o oo . o oos oee o
Lange (2003) [46] . oee o o oee . .
Litz (2007) [47] . oo ooe o oos o o
Litz (2014) [48] o oee oee o oee oee oee
Marsac (2013) [49] o oo o o o o o
Miner (2016) [50] . oee oee o oee oee o
Mouthaan (2013) [51] . oo ooe o oos . .
Nieminen (2016) [52] . oee oee o oee oee o
Owen (2005) [53)] o oo ooe . oos oee o
Possemato (2010) [54] . oee oee o oee oee o
Possemato (2011) [55] o oo ooe o oos oee oee
Sayer (2015) [56] . oee oee o oee oee o
Schoorl (2013) [57] o oo ooe ooe oos o oee
Spence (2011) [58] . oee oee . oee oee .
Spence (2014) [59)] o oo ooe . oos oee o
Steinmetz (2012) [60] o oee o . oee oee o
Wagner (2006) [61] . oo ooe o oos oee o
Wang (2013) [62] . oee oee o o o o
Winzelberg (2003) [63] . oo ooe o oos oee o
Zernicke (2014) [64] . oee oee o oee oee o

\Weak; *sModerate; «ssStrong.
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Intervention Characteristics

Comparison Condition

Of the 39 RCTs included, 21 compared the e-Mental Health
intervention with a waitlist control condition [29-31,33,
36,38,40-43,45,46,48,50,52,53,58,61-64]. See Multimedia
Appendix 1 for further details on these studies.

The remaining studies compared to another activeintervention,
either instead of or as an additional arm to a waitlist control
condition. Alternative active interventionsincluded Web-based
time management [27,54], Web-based factual writing [37,55,56],
Web-based psychoeducation with [47] or without [26,32,60]
supportive counseling, Web-based behaviora activation [34],
Web-based weekly support, not specific to the traumatic event
[39], an alternative computerized working memory capacity
task [28], Web-based attention training [28,57], and treatment
as usual within aclinical service[35,44,49,51,60].

One fina study directly compared a version of a Web-based
CBT intervention with and without exposure to the traumatic
event [59]. Further details for all studies with an active
comparison condition can be found in Multimedia Appendix 1.

Model of Therapy

Thee-Mental Health interventionsincluded inthe meta-analysis
incorporated avariety of therapeutic models. Theinterventions
were grouped by similarities in theoretical methodologies as
also described in Table 2 and Multimedia Appendix 1.

Trauma-Focused Cognitive Behavioral Therapy

We categorized 14 studies as TF-CBT [32,34,39-46,
52,58,59,61]. All of these interventionsincluded exposure—be
it indirect via imagery, written descriptions, or facilitated in
Vivo exercises—to the traumatic event and support to reappraise
reactions. They also included additional CBT techniques such
as psychoeducation about PTSD, self-monitoring of symptoms,
behavioral activation, problem solving, goal setting, coping
skillstraining (eg, relaxation), and cognitive restructuring. Half
of these studies trialed the same Web-based intervention
program: “Interapy” [40-43,45,46,61]. This Web-based
intervention comprised three treatment phases. (1)
self-confrontation where participants were required to write
about the trauma focusing on the sensory perceptions in the
present tense and in the first person, (2) cognitive reappraisal
where participants were instructed to write a supportive and
encouraging letter to ahypothetical friend who has been through
a similar trauma with guidance on challenging unhelpful
thinking and behavioral patterns, and (3) socia sharing where,
again, participantswere asked to write aletter to another person
but this time focusing on outlining difficult memories and
reflecting on how they will cope with difficulties in the future.

Non Trauma-Focused Cognitive Behavioral Therapy

We grouped 16 studiesasnon-TF-CBT approachesthat included
CBT techniques, as detailed above, but did not include an
element of exposure to the traumatic event and support to
reappraise reactions [26,29-31,33,35,36,38,47-51,53,60,62].
Some incorporated other psychotherapeutic approaches, for
example, motivational interviewing [29] or parenting guidance
[33,49], in addition to CBT techniques. Others included
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additional elements of expressive writing, sometimes about a
stressful event or trauma, but did not state that they supported
participants to cognitively reappraise their reactions or provide
any further therapeutic instruction focused on the trauma
[30,31,36,47,51].

Other e-Mental Health I nterventions

Ninestudiestrialed other types of e-Mental Hedlth interventions
including attentional bias modification [57], aworking memory
capacity task [28], expressive writing based on models of
emotional disclosure without any additional CBT techniques
[27,37,54-56], semistructured peer support only [63], and
Mindfulness-Based Stress Reduction [64].

Guidance

In addition to this, interventions were further categorized into
those that offered additional guidance. Some studies employed
a combination of strategies to support completion. One study
directly compared a Web-based intervention condition with and
without guidance [27]. This study also compared two methods
of providing guidance: delayed and immediate individual
tailored feedback. The remaining studies were grouped as
described in Table 2.

Individual Tailored Feedback

In addition to the study carried out by Beyer [27], afurther 17
studies provided participants completing e-Mental Health
interventionswith individual tail ored feedback [29,31,34,39-48,
52,58,59,61]. Seven of these studies stated that feedback was
provided by either a licensed clinician (clinical psychologist,
psychotherapist, psychiatrist) or clinicianintraining asaclinical
psychologist or occupationa therapist [31,34,39,42,43,58,61].
A further five studiesreported that feedback was provided from
graduates of clinical psychology courses who, in some cases,
received additional training and clinical supervision but whose
practicing status was not specified [45,46,48,59] or anonclinical
person such as adoctora student who also received additional
training and supervision from a licensed clinical psychologist
[27]. The six remaining studies did not provide any details about
the clinical experience of the person providing feedback
[29,40,41,44,47,52]. Most of the individual tailored feedback
was provided at a delay after the participants had completed a
Web- or mobile-based module. However, one study in addition
to the Beyer [27] study provided immediate individual tailored
feedback through an instant messenger service [58] and another
provided an initial session viatelephone with atherapist at the
start of the intervention [48].

Individual Technical Support

Two studiesincluded intervention conditions where partici pants
received individualized technical support but no tailored
therapeutic guidance was offered [32,62].

Online Discussion Forum

Six studies included an online discussion forum where
participants could interact with alicensed clinical psychologist
or other mental health professional [58,63] or trained peer coach
[38] or access self-guided peer support [30,51,53]. One of these
studies provided additional automated guidance in the form of
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video-based vignettes of clinicians and cancer survivors [30],
and another provided contact details for technical support [51].

Automated Feedback Only

One study provided only automated feedback on participants
performance on atest of mastery [36].

Group Feedback Via Video-Conferencing

One study provided immediate feedback from both abehavioral
medicine specialist and a group of peers completing the
intervention live via video-conferencing technology [64].

No Guidance

A total of 12 studies reported on e-Mental Health interventions
where participants were given no additional guidance
[26,28,33,35,37,49,50,54-57,60].

M easurement Tools

Tables 3 and 4 detail the outcomes of the studies included in
this review for each of the standardized measures of PTSD
employed.

The most commonly employed outcome measure of
PTSD-related symptoms was the Impact of Events Scale
(including the original IES, revised |IES-R, and Dutch IES-D
versions), which was administered in 16 studies
[27,30,33,36,37,39-42,45,46,51-53,59,61]. The second most
common measure was the PTSD Checklist (including the brief
PCL-5, military PCL-M, and civilian PCL-C versions), which
was administered in 13 studies [29,31,35,38,44,48-50,
54-56,58,63]. Other measures included the Posttraumatic
Diagnostic Scale[39,43,62]; the Posttraumatic Stress Scale-Self
Report version [26,34,47,59,63]; the Clinician Administered
PTSD Scale[28,57]; the Secondary Traumatic Stress Scale[32];
the Self-Rating Inventory for Posttraumatic Stress Disorder
[57]; the Modified PTSD Symptom Scale [60]; the Traumatic
Event Scale[52]; and the Calgary Symptoms of Stress Inventory
[64]. Four of the studies administered two measures of PTSD
symptoms [36,39,52,57,59,63], while the remaining majority
of studies administered only one.

Studies Included in the Meta-Analysis

Six papers did not include sufficient information to beincluded
in the meta-analysis (including atotal score on the measure of
PTSD), and their authors did not respond to our request for
further information. Therefore, 33 papers were included in the
final meta-analysis. Where studies included multiple condition
groups (=3), these were included in the analyses as separate
comparisons. The sample size was adjusted in these analyses
to account for multiple comparisons (eg, the total sample size
was halved if acomparison of the same active intervention was
made to two independent control condition groups). In total,
5405 participants were included in the studies. Datafrom 3832
participants contributed to the meta-analyses.

Risk of Bias

Results of the quality assessment for risk of bias performed on
the studies included in this systematic review can be found in

http://mental .jmir.org/2017/2/e14/
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Table 2. Seven of the studies (17.9%) demonstrated the highest
possible overall rating for quality of the design
[27,28,36,37,48,54,57]. Marks were most frequently lost for
methods of sampling bias, with a large proportion of studies
recruiting viaarel atively unsystematic and opportunistic method
[26,29,30,32,34,35,38-40,42,43,46,47,50-52, 55,56,58,61-64].
Strict criteria for blinding of participants and assessors were
met in only two studies [27,57]. For clarification, when
reviewing the quality of blinding across the RCTSs, it was not
always possible to identify with certainty that participants or
outcome assessors were blind to the conditions of the study if
it was not explicitly stated by the authors. Therefore, it was
agreed that cases of ambiguity were given the benefit of the
doubt and rated for blinding as moderate rather than weak
according to the quality of evidence tool. However, this means
that studiesthat did clearly state that conditionswere not blinded
may have been awarded a lower rating than those that omitted
this information. Retention of participants in the studies was
relatively good, with 23 of the studies (59.0%) retaining over
80% of participants throughout the intervention and through to
postcompl etion assessment [26,27,30,35,36,38,39,41,42,45,48,
50,52-56,58-61,63,64]. Only six studies (15.4%) failed to control
for at least 90% of potentia confounders in the analysis
[41,44-46,49,60] [49,62] employed only standardized measured
to assess outcomes, highlighting a further relative strength in
the design of studies conducted within this area.

Treatment Effects

Impact of the I nterventions on Posttraumatic Stress
Disorder

A meta-analysis on the between-group difference for end-point
scores on measures of PTSD demonstrated a significant effect
in favor of the treatment group (SMD -0.35, 95% CI -0.45 to
-0.25, P<.001). However, there was considerabl e heterogeneity

between the study comparisons made (12=81%).

Of the six studies that were not included in the meta-analysis,
four studies found a significant difference on all subscales
representing dimensional symptoms of PTSD, including
intrusions, avoidance, and hyperarousal, in favor of the treatment
intervention [42,45,46,61]. Sayer et a [56] found a significant
between-group difference on total PTSD scores favoring an
active intervention of expressive writing compared to a no
writing control condition. Another study reported no significant
between-group difference on aclinician-rated measure of PTSD
[54].

Sensitivity Analyses

The planned sensitivity analyses (Table 3) demonstrated that
the outcomes for PTSD were relatively stable. The exclusion
of studies with a high risk of bias increased the effect size
dlightly in comparison to the primary analysis, whereas the
excluded studies without PTSD as a primary outcome slightly
increased the effect size compared to the primary analysis. For
al analyses, the heterogeneity of the studies remained
considerably high.
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Table 3. Impact of Web-based interventions on PTSD: sensitivity analyses.

Simblett et al

Anaysis Comparisons, n  Participants, n SMD?(95% Cl) P 12 statistic, %
Primary analysis 38 3832 -0.35(-04510-0.25)  <.001 81
Excluding studies with high risk of bias 30 2340 -0.36 (-0.50t0-0.21) <.001 81
Excluding studies without PTSD as a primary outcome 35 3551 -0.34(-0.441t0-0.24) <.001 80

83V D >0 favors control, and SMD <O favors active intervention.

Subgroup Analyses

Thefirst planned subgroup analysisinvolved separating studies
into those that compared an active intervention to another active
comparison condition and those that compared to either awaitlist
control or treatment as usual. Figure 2 shows the impact of
e-Menta Health interventions on end-point outcomesfor PTSD,
split by comparison group. A significant effect in favor of the
treatment group remained for both subgroups of studies that

Table 4. Impact of Web-based interventions on PTSD: subgroup analyses.

compared to another active intervention condition (SMD -0.27,

95% CI -0.43t0 -0.11, P<.001, 1°=52%) and either awaitlist or
TAU control condition (SMD -0.41, 95% CI -0.69 to -0.14,

P<.001, 1°=89%), with effect sizes slightly greater for the latter
subgroup. However, the heterogeneity of the studies was
improved for studies compared to another active intervention
condition. Table 4 compares this subgroup analysis to other
planned subgroup analyses including the model of therapy and
the type of guidance received.

Anaysis Subgroups Comparisons,n  Participants, n SMD2 (95% Cl) P 12 statistic, %
Primary analysis 38 3832 -0.35(-045t0-0.25) <001 81
Comparison group
Active 18 1533 -027(-043t0-0.11) <001 52
Waitlist or TAU 20 2352 -0.41 (-0.69 to -0.14) <001 89
Model of therapy
TF-CBT 11 997 -0.34 (-0.48t0 -0.21) <001 92
Interapy 3 465 -10.24(-12.32t0-8.15) <.001 O
Other 8 532 -0.30 (-0.44 to -0.16) <001 77
Non-TF-CBT 18 2227 -0.36 (-0.50 t0 -0.22) <.001 62
Expressive writing 5 346 -0.04 (-0.88 t0 0.79) 92 0
Attention bias modification 1 102 — — —
Working memory capacity task 1 42 — — —
Semistructured peer support 1 72 — — —
Mindfulness-based stressreduction 1 62 — — —
Guidance
Individual tailored feedback 16 1743 -0.52 (-0.76 to -0.28) <001 90
Individual technical support 2 261 -0.27 (-040t0-0.14) <001 O
Online discussion forum 6 913 -0.26 (-0.53t0 0.01) .06 72
Automated feedback only 1 27 — — —
Live group feedback 1 62 — — —
No guidance 13 927 -0.50(-0.76t0-0.24) <001 13

33MD > 0 favors control, and SMD < O favors active intervention.

The additional subgroup analyses showed that studies grouped
together as following TF-CBT protocols were not only
significantly effective compared to controlsbut were as effective
as studies grouped together asfollowing non-TF-CBT protocols.
The heterogeneity of TF-CBT was high, falling within the
substantial range. A subgroup analysis grouping together only

http://mental .jmir.org/2017/2/e14/

those studies that trialed the intervention package, Interapy,
demonstrated an unimportant level of heterogeneity, while
retaining a significant between-group difference. The large
variation in heterogeneity can be accounted for the other studies
grouped together as TF-CBT interventions. Web-based
expressivewriting interventionsdid not significantly differ from
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their control conditions but demonstrated an unimportant level
of heterogeneity suggesting that these interventions were more
comparable. In terms of the single studies that could not be
included in the meta-analysis, the attention bias modification
training was reported to be equally effective at reducing
symptoms of PTSD and an active control condition [57]. The
working memory capacity training wasfound to be significantly
effective at reducing the re-experiencing of symptoms over and
above an active control condition, but no significant interaction
effects were found on other dimensions of PTSD symptoms
including avoidance and arousal [28]. The Web-based
mindfulness-based stress reduction intervention resulted in
significant improvements in PTSD symptoms relative to a
waitlist control condition [64].

For the subgroup analysis of guidance, groups of studies
demonstrated a significant between-group difference regardless
of whether guidance was provided in the form of individual
tailored feedback during the therapeutic intervention, as
individual technical support only or if no guidance was provided

Simblett et al

at al. The heterogeneity of studies included in the subgroup
analysis was the lowest for no guidance group. Both the
individual tailored feedback group and the individual technical
support group demonstrated at least a substantial degree of
heterogeneity. The only subgroup that did not show asignificant
between-group difference included the studies that had only an
online discussion forum. A meta-analysis could not be carried
out on the two remaining groups: automated feedback only and
live group feedback, given that only asingle study included this
method in each case. However, in terms of the results described
in these papers, Hirai and Clum [36] found that participants
who received an 8-week Web-based program for traumatic
event-related consequences with only automated feedback
reported a significant decrease in avoidance behavior and
frequency of intrusive symptoms as compared to participants
on a waiting list. As previously reported Zernicke [64], who
used live group feedback via videoconferencing technology,
demonstrated significant improvements in PTSD symptoms
relative to awaitlist control condition.

Figure 2. Impact of e-Mental Health interventions on PTSD, divided by comparison group.

Web-based intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Active comparison
Eeatty (2016) 10,08 6.3 30 1304 642 a0 2.6% -0.46 [-0.97, 0.04] -/
Eeyer {unpublished) - Feedback 36 2.29 41 39 24 14 2.4% -013 074, 048] T
Eeyer {unpublished) - Instant Message 423 275 41 391 24 14 2.4% 0120449 073 I
Beyer (unpublished) - no guidance 415 264 41 381 241 14 2.4% 0.09 052, 0.70] I —
EBomyea {20148) 4532 18.92 22 585 1881 20 2.4% -0.67 [-1.29,-0.04] —
Cieslak (2016) 21 0.52 a7 237 048 =l 3.2% -0.49 [0.80,-0.18] -
Eisma (2014) - Active contral 324 7.2 18 384 75 17 21% -0.78 [-1.48,-0.09] -
Engel {2014} a0.72 18.76 43 4852 13497 ar 2.8% 013 [0.31,0.57] T
Hirai (2012) 28.98 16.66 BY 295 178 GE 3% -0.03 037, 0.31] -
Ivarssaon (2014) 30.96 16.06 31 4815 18.09 kil 2.6% -1.08[1.589,-0.52] -
Krupnick (unpublished) 3.58 03 16 391 0.4 15 21% -0.91 [-1.66,-0.17] na—
Litz {2007} 14.86 13.35 24 20 115 hal 2.4% -0.40 [-1.00, 0.19] T
Marsac (2013 203 .11 a0 2185 8.78 a0 3.0% -017 [F0.56, 0.22] T
Maouthaan (2013) - [ES-R 106 6.58 181 124 81 1443 3.3% -0.24 [F0.47,-0.02] -
Possemato (2010) 32 [ 22 36 12 26 25% -0.40[-0.98,0.17] —
Schoorl (2013) 651 233 48 704 217 a4 3.0% -0.23 062, 0.16] -
Spence (2014) - |ES-R 32.23 21.56 a9 2665 1677 GE 3.0% 0.29 [-0.06, 0.64] e
Steinmetz {2012 - Active contral 23.94 16.74 18 2826 1946 18 2.3% -0.29 [-0.93, 0.36] 1
Subtotal (95% CI) 809 724 47.6% -0.27 [-0.43, -0.11] L 2
Heterogeneity: Tau®= 0.06; Chi®= 3564, df=17 (P = 0.008), F=52%
Test for overall effect 2= 3.35 (P = 0.0008)
1.1.2 Waitlist or TAU comparison
Erief (2013) 34.37 2077 404 3676 19895 196 3.4% -012 [0.29, 0.04] -
Carpenter (2014} 25 1.4 71 31 154 61 3% -0.39 [-0.74,-0.09] I
Cernvall {20148) 354 14.48 I 4481 13 27 2.6% -0.66 [F1.19,-013] I
Cox (20100 B T 44 511 6 41 2.9% 0.12[-0.30, 0.55] T
Eisma {2014) - Waitlist 325 T2 18 40 105 12 2.0% -0.84 [-1.61,-0.08]
Hirai (2005) 16.62 14.81 13 3107 21.M 14 2.0% -0.77 [1.85, 0.02]
Haohfoll (2015) 36.3 9.84 209 3929 1113 94 3.3% -0.29 [-0.54,-0.04] -
Kersting (2011} 17.64 12.22 115 2827 1181 113 3.2% -0.88 [F1.15,-0.61] -
Kersting (2013) 174 12.36 45 279 1082 33 2.8% -0.84 [1.31,-0.37] —_—
Knaevelsrud {20148) 20.29 12.45 TH 3017 a7 a0 3% -0.92 [1.24,-0.59] I
Litz {2014} 281 10.06 43 373 1274 44 2.8% -0.79 [1.23,-0.36] -
Miner (2016) 5583 10.66 25 8581 1334 24 2.5% 0.00 [-0.56, 0.56] 1
Mieminen {2016) - IES-R 18.22 0.6 28 0485 0.7 28 01%  27.63[22.30,32.97] 4
Craven (2004) 0.95 0.6 320485 0.7 a0 2.7% 0.00 [-0.50, 0.50] T
Spence (20113 4478 17.29 23 51.79 1241 21 2.4% -0.45[1.05,0.14] /T
Steinmetz (2012) - TAL 23.94 16.74 18 21588 163 18 2.3% 0.14[-0.51,0.79] T
Wang {2013y - Rural sample 1.34 0.48 48 162 0485 44 2.9% -0.54 [0.95,-013] -
Wiang (2013 - Urban sample 1.13 0.73 46 1.65 0458 44 2.9% -0.78 [F1.21,-0.39] —
Winzelberg (2003 - PCL-C 274 7.h 36 334 139 36 28% -0.49 [-0.95,-0.02] I
Zernicke (2014) 36.83 21.87 30 &8.72 3738 32 2.6% -0.70[F1.21,-019] _—
Subtotal (95% CI) 1359 993 52.4% -0.41[-0.69, -0.14] &
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http://mental .jmir.org/2017/2/e14/

2 a1 0 1 2
Favours intervention  Favours control

JMIR Ment Health 2017 | vol. 4 | iss. 2 | e14 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Discussion

Principal Findings

This systematic review and meta-analysis summarizesthe results
of RCTs designed to assess the impact of e-Mental Health
interventions on symptoms of PTSD. There is some evidence
to suggest that these e-Mental Health treatments are effective
at reducing PTSD-related distress over and above a variety of
control conditions. Results from the primary meta-analysis of
endpoint data showed amedium and significant between-group
differencein PTSD symptoms, in favor of the activeintervention
conditions. However, there was considerable heterogeneity
between the studies included in this review, raising some
concerns about how meaningful it isto make direct comparisons
between the studies included in this meta-analysis. The results
remained similar when removing studies that were found to
present a high risk of bias, suggesting that factors other than
those contributing the quality assessment scores may have
accounted for the high level of heterogeneity between studies.

When dividing studies by the characteristics of the condition
to which they were compared, the results became dlightly
clearer. A medium and significant between-group difference
was found for studies compared to either a waitlist control or
TAU condition, favoring the active intervention. While till
favoring the active intervention, only a small significant
between-group difference was found for studies compared to
another active condition. Studies compared to an active
intervention were much less heterogeneous, providing some
further confidence to support the reliability of these estimated
effects. Thisevidence suggeststhat not only isthere some good
evidence emerging to support the efficacy of e-Mental Health
treatments for PTSD but that these interventions contain an
active component that is stronger than other Web- or
mobile-based activities including psychoeducation, behavioral
activation, weekly non-specific support, and factual writing
about a traumatic event.

In afurther subgroup meta-analysis, we explored the impact of
different models of therapy. A medium and significant
between-group difference favoring the active intervention was
found for both studies categorized as employing TF-CBT
techniques and non-TF-CBT techniques. The main difference
between these interventions was that the former required
participants to take part in exercises that encouraged them to
re-engage with the trauma and work on reappraising the
cognitive and physical consequences of the event, while the
latter included CBT techniques with a more general focus on
anxiety and stress management. From thisanalysis, there appears
to be little difference between the two groups, with both being
as effective as the other at reducing symptoms of PTSD.
However, it is still important to note that these two subgroups
of studies still demonstrated a high degree of heterogeneity,
suggesting some qualitative differences between studiesincluded
intheanalysis. CBT isabroad term, encompassing awide range
of therapeutic techniques. In addition to this, some studies
reported incorporating techniques from alternative models of
therapy, such as motivational interviewing, aongside CBT
techniques. It is possible that some of the heterogeneity between
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studies could be accounted for by differencesin the therapeutic
techniques employed. When comparing studies that used the
same Web-based treatment program (Interapy), the resultswere
much less heterogeneous and remained significant and in favor
of the active intervention condition. However, the
between-group difference reduced to asmall effect. Thisresult
was limited by the exclusion of four additional studies that
trialed the efficacy of the Interapy program, astotal PTSD scores
could not be gathered from all the authors.

Inrelation to the alternative model s of therapy trialed in previous
RCTsfor treatment of PTSD, as yet, thereis little evidence to
support the use of Web-based attentional bias modification
paradigms, and only some emerging evidence to support a
working memory capacity paradigm and mindful ness-based
stress reduction techniques from single studies alone. A
meta-analysis of expressive writing, without any additional
CBT techniques, showed a nonsignificant difference between
activeintervention and control groups. Thereis scopeto explore
some of these alternative therapy models in greater depth.
Face-to-face mindful ness-based approaches have been gathering
evidence for treatment of recurrent and chronic depression,
anxiety, and stress[65]. However, there currently isafar greater
body of evidence in favor of CBT-based techniques presented
through e-Mental Health sources for treatment of PTSD.

For the final subgroup analysis, we explored the impact of the
type of guidance or support that participants received while
completing e-Mental Health interventions. Medium-sized,
significant group-differences, favoring the active interventions
were found regardless of whether participants received
individual tailored feedback or no guidance. Studies that
provided participants with merely technical support
demonstrated a small significant between-group difference in
favor of the active intervention. This suggests that while
previous studies have indicated that guidance improves
outcomes for e-Mental Health interventions [12], this was not
thefinding of ameta-analysisof studiestrialing e-Mental Health
interventions for treatment of PTSD. It isimportant to mention
that the type of individual tailored feedback varied greatly
between the studies, specifically in terms of the qualifications
and experience of the person providing feedback, which
sometimes was reported to vary even within single studies. The
impact of thiswas not explicitly tested in the analysis conducted
here and could be an avenue for future research.

The only subgroup that did not demonstrate a significant
between-group difference consisted of studiesthat had facilitated
support with the e-Mental Health intervention via an online
discussion forum. This was the only group-based means of
providing feedback included in the meta-analysis. Emotions
such as shame, guilt, and fear of negative evaluation from others
are commonly associated with PTSD [66-68] and can present
barriers for open communication about the impact of trauma.
Arguably, the added anonymity of Web-based or mobile
resources may provide some advantage over therapist-delivered
treatments. However, research is needed to test the empirical
validity of this hypothesis, especially when using online
discussion forums between groups of people. Interestingly, the
study employing mindfulness-based stress reduction techniques
viaan online forum, which reported a significant between-group
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differencein favor of the active intervention, included live group
interaction viavideo-conferencing technology. Further research
would be required to establish whether this positive effect on
reducing symptoms of PTSD was facilitated by the model of
therapy or type of guidance employed.

Strengths and Limitations

Thisreview considered RCTs of e-Mental Health resourcesfor
treatment of PTSD-related symptoms, including TF-CBT,
non-TF-CBT, and other psychological therapies. It encompassed
research on trauma spanning different countries, including
peoplewith different experiencesin terms of the characteristics
of the trauma and severity of PTSD-related symptoms. Many
of the studies demonstrated strengthsin design, assessment, and
analysisof results. Theresults are consistent with but al so extend
previousfindings; this study reports asignificant between-group
difference when comparing active interventionsto active control
conditions as well as more passive waitlist or TAU control
conditions [21]. This is also consistent with the previous
meta-analysis in that guidance was not found to moderate
treatment outcomes. However, there are anumber of limitations
to this review.

Thisreview did not consider acceptability of the interventions.
Quality assessment indicated that studies varied in terms of
participant retention, and it may be worthwhile to perform an
analysis of dropout ratesin an addition to the outcomes already
assessed in this review. As people may be given access to
e-Mental Health resources in their own homes without direct
supervision, it is paramount that the risks and potential adverse
effects associated with completing these type of interventions
are thoroughly investigated. Finally, there were variations
between studies in terms of treatment adherence, that is, the
level of engagement necessary to congtitute an episode of
treatment. Some studies required submission of a set number
of essays by participants, whereas others were monitored simply
by the frequency of logging in to the intervention. For future
research, determining the optimal level of engagement for
therapeutic benefit of online treatments needsto beinvestigated
in order to establish model fidelity of interventions and permit
consistent clinical application.

This review focused on the use of e-Mental Health resources
for treatment of PTSD. Only one study reported an RCT of a
mobile-based treatment for PTSD. With the development of
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new mobile-based treatments, it is likely that future reviews
may be able to make comparisons between Web-based and
mobile-based technologies. Also missing from the scientific
literature at present are studiesthat compare the rel ative efficacy
of Web- or maobile-based and face-to-face therapist-delivered
interventions for treatment of PTSD. In addition, there are
limited follow-up data to assess the long-term benefits of
interventions trialed. The review highlighted a number of
weaknessesin the design of past studies particularly in relation
to sample methods, the most notable being the unequal gender
balance seen in most studies to date.

Conclusions

Research in thisfield is developing at a fast pace with creation
of new technologies ever increasing. Future studies need to
focus on maintaining ahigh quality of assessment of the efficacy
and acceptability of these technol ogiesin the face of theserapid
developments. Assessment of side effects and risks should not
be overlooked, despite the potential for interventionsbeing more
readily accessible. Replications of findings are needed to
investigate the use of similar eeMental Health interventions
across diagnostics groups and health settings and could benefit
from research to better understand which specific intervention
packages or components work best and for whom. Related to
this is the issue of gaining a better understanding of more
practical factors influencing outcome such as an individual’s
technological literacy, the ease of use given graphical interface
designs, and the mode of delivery (eg, via computers or apps
on mobile and tablet devices). There is scope for developing
more user-friendly tools. Collaborations between software
engineers and designers, who have the ability to build the
technology; psychologists, who have the theoretical knowledge
of evidence-based therapeutic interventions; and individuals
trialing prototypes, who have a unique expertise in their
implementation, will be very important for creating user-friendly
and effective resources. Thereisfar to go in terms of gathering
the same level of evidence base as therapist-delivered
approaches. However, the results presented in this systematic
review take a small step forward in understanding how
technology such as e-Mental Health resources may offer
additional opportunities for increasing access to effective
psychological support for people suffering from PTSD, to
improve well-being.

This report represents independent research funded by the National Institute for Health Research (NIHR) Biomedical Research
Centre at South London and Maudsley NHS Foundation Trust and King's College London. The views expressed are those of the
authors and not necessarily those of the National Health Service, the NIHR, or the Department of Health. The authors would like
to acknowledge the contributions of Chi Fung Ching and Cameron Touron for their help with screening articles as part of the
systematic review conducted in November 2016. Open access for this article was funded by King's College London.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Characteristics of studies.

http://mental .jmir.org/2017/2/e14/

IMIR Ment Health 2017 | vol. 4 |iss. 2 | €14 | p. 12
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Simblett et al

[PDE File (Adobe PDF File), 125K B-Multimedia Appendix 1]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Brady KT, Killeen TK, Brewerton T, Lucerini S. Comorbidity of psychiatric disorders and posttraumatic stress disorder.

J Clin Psychiatry 2000;61 Suppl 7:22-32. [Medline: 10795606]

Campbell DG, Felker BL, Liu C, Yano EM, Kirchner JE, Chan D, et al. Prevalence of depression-PTSD comorbidity:
implicationsfor clinical practice guidelinesand primary care-based interventions. J Gen Intern Med 2007 Jun;22(6):711-718
[FREE Full text] [doi: 10.1007/s11606-006-0101-4] [Medline: 17503104]

Flory JD, Yehuda R. Comorbidity between post-traumatic stress disorder and major depressive disorder: alternative
explanations and treatment considerations. Dialogues Clin Neurosci 2015 Jun;17(2):141-150 [FREE Full text] [Medline:
26246789

American Psychological Association. Diagnostic and Statistical Manual of Mental Disorders, (DSM-5). Arlington, VA:
APA Publishing; 2013.

Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB. Posttraumatic stress disorder in the National Comorbidity
Survey. Arch Gen Psychiatry 1995 Dec;52(12):1048-1060. [Medline: 7492257]

Ozer EJ, Best SR, Lipsey TL, Weiss DS. Predictors of posttraumatic stress disorder and symptomsin adults: ameta-analysis.
Psychol Bull 2003 Jan;129(1):52-73. [Medline: 12555794]

Bisson JI, Roberts NP, Andrew M, Cooper R, Lewis C. Psychological therapies for chronic post-traumatic stress disorder
(PTSD) in adults. Cochrane Database Syst Rev 2013 Dec 13(12):CD003388. [doi: 10.1002/14651858.CD003388.pub4]
[Medline: 24338345]

EhlersA, Clark DM, Hackmann A, McManus F, Fennell M. Cognitive therapy for post-traumatic stress disorder: development
and evaluation. Behav Res Ther 2005 Apr;43(4):413-431. [doi: 10.1016/j.brat.2004.03.006] [Medline: 15701354]
Shapiro F. Eye movement desensitization and reprocessing (EMDR): evaluation of controlled PTSD research. J Behav
Ther Exp Psychiatry 1996 Sep;27(3):209-218. [Medline: 8959422]

Shapiro F. EMDR 12 years after its introduction: past and future research. J Clin Psychol 2002 Jan;58(1):1-22. [Medline:
11748594]

Schottenbauer MA, Glass CR, Arnkoff DB, Gray SH. Contributions of psychodynamic approaches to treatment of PTSD
and trauma: areview of the empirical treatment and psychopathology literature. Psychiatry 2008;71(1):13-34. [doi:
10.1521/psyc.2008.71.1.13] [Medline: 18377203]

Richards D, Richardson T. Computer-based psychological treatmentsfor depression: asystematic review and meta-analysis.
Clin Psychol Rev 2012 Jun;32(4):329-342. [doi: 10.1016/j.cpr.2012.02.004] [Medline: 22466510]

Reger MA, Gahm GA. A meta-analysis of the effects of internet- and computer-based cognitive-behavioral treatments for
anxiety. J Clin Psychol 2009 Jan;65(1):53-75. [doi: 10.1002/jclp.20536] [Medline: 19051274]

Andrews G, DaviesM, Titov N. Effectiveness randomized controlled trial of faceto face versus Internet cognitive behaviour
therapy for social phobia. Aust N Z JPsychiatry 2011 Apr;45(4):337-340. [doi: 10.3109/00048674.2010.538840] [Medline:
21323490]

Kay-Lambkin FJ, Baker AL, Kelly B, Lewin TJ. Clinician-assisted computerised versus therapist-delivered treatment for
depressive and addictive disorders: arandomised controlled trial. Med J Aust 2011 Aug 1;195(3):S44-S50. [Medline:
21806518]

Barak A, Hen L, Boniel-Nissim M, ShapiraN. A Comprehensive Review and a Meta-Analysis of the Effectiveness of
Internet-Based Psychotherapeutic Interventions. Journal of Technology in Human Services 2008 Jul 03;26(2-4):109-160.
[doi: 10.1080/15228830802094429]

Cuijpers P, Marks IM, van SA, Cavanagh K, Gega L, Andersson G. Computer-aided psychotherapy for anxiety disorders:
ameta-analytic review. Cogn Behav Ther 2009;38(2):66-82. [doi: 10.1080/16506070802694776] [Medline: 20183688]
Mayo-Wilson E, Montgomery P. Media-delivered cognitive behavioural therapy and behavioural therapy (self-help) for
anxiety disordersin adults. Cochrane Database Syst Rev 2013;9:CD005330. [doi: 10.1002/14651858.CD005330.pub4]
[Medline: 24018460]

Newman MG, Szkadny LE, LleraSJ, Przeworski A. A review of technol ogy-assisted self-help and minimal contact therapies
for anxiety and depression: is human contact necessary for therapeutic efficacy? Clin Psychol Rev 2011 Feb;31(1):89-103.
[doi: 10.1016/j.cpr.2010.09.008] [Medline: 21130939]

Olthuis Jv, Watt MC, Bailey K, Hayden JA, Stewart SH. Therapist-supported Internet cognitive behavioural therapy for
anxiety disordersin adults. Cochrane Database Syst Rev 2015 Mar 05(3):CD011565. [doi: 10.1002/14651858.CD011565]
[Medline: 25742186]

Kuester A, Niemeyer H, Knaevelsrud C. Internet-based interventionsfor posttraumatic stress: A meta-analysis of randomized
controlled trials. Clin Psychol Rev 2016 Feb;43:1-16. [doi: 10.1016/j.cpr.2015.11.004] [Medline: 26655959]

Bolton AJ, Dorstyn DS. Telepsychology for Posttraumatic Stress Disorder: A systematic review. J Telemed Telecare 2015
Jul;21(5):254-267. [doi: 10.1177/1357633X 15571996] [Medline: 25712113]

http://mental .jmir.org/2017/2/e14/ JMIR Ment Health 2017 | vol. 4 | iss. 2 | e14 | p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v4i2e14_app1.pdf&filename=07c8bd90fd9fa91acd42ef36e8c19ae4.pdf
https://jmir.org/api/download?alt_name=mental_v4i2e14_app1.pdf&filename=07c8bd90fd9fa91acd42ef36e8c19ae4.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10795606&dopt=Abstract
http://europepmc.org/abstract/MED/17503104
http://dx.doi.org/10.1007/s11606-006-0101-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17503104&dopt=Abstract
http://www.dialogues-cns.org/publication/comorbidity-between-post-traumatic-stress-disorder-and-major-depressive-disorder-alternative-explanations-and-treatment-considerations
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26246789&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7492257&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12555794&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD003388.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24338345&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2004.03.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15701354&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8959422&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11748594&dopt=Abstract
http://dx.doi.org/10.1521/psyc.2008.71.1.13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18377203&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2012.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22466510&dopt=Abstract
http://dx.doi.org/10.1002/jclp.20536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19051274&dopt=Abstract
http://dx.doi.org/10.3109/00048674.2010.538840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21323490&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21806518&dopt=Abstract
http://dx.doi.org/10.1080/15228830802094429
http://dx.doi.org/10.1080/16506070802694776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20183688&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD005330.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24018460&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2010.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21130939&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD011565
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25742186&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2015.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26655959&dopt=Abstract
http://dx.doi.org/10.1177/1357633X15571996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25712113&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Simblett et al

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

McAlpine H, Joubert L, Martin-Sanchez F, Merolli M, Drummond KJ. A systematic review of types and efficacy of online
interventionsfor cancer patients. Patient Educ Couns 2015 Mar;98(3):283-295. [doi: 10.1016/j.pec.2014.11.002] [Medline:
25535016]

National Collaborating Centre for Methods and Tool s, Quality Assessment Tool for Quantitative Studies. 2008. URL: http:/
/www.nccmt.calresources/search/14 [accessed 2017-04-01] [WebCite Cache 1D 6pPWoEsV7]

Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of Interventions, Version 5.1.0 [updated March 2011].
http://handbook.cochrane.org: The Cochrane Collaboration; 2011.

Beatty L, Koczwara B, Wade T. Evaluating the efficacy of a self-guided Web-based CBT intervention for reducing
cancer-distress: arandomised controlled trial. Support Care Cancer 2016 Mar;24(3):1043-1051. [doi:
10.1007/s00520-015-2867-6] [Medline: 26248651]

Beyer J. The effects of web-based interactive emotional disclosure on stress and health: A randomized, controlled study.
Wayne State University Dissertations 2010;Paper 5 [FREE Full text]

Bomyea J, Stein MB, Lang AJ. Interference control training for PTSD: A randomized controlled trial of a novel
computer-based intervention. J Anxiety Disord 2015 Aug;34:33-42 [EREE Full text] [doi: 10.1016/j.janxdis.2015.05.010]
[Medline: 26114901]

Brief DJ, Rubin A, Keane TM, Enggasser JL, Roy M, Helmuth E, et al. Web intervention for OEF/OIF veterans with
problem drinking and PTSD symptoms: arandomized clinical trial. J Consult Clin Psychol 2013 Oct;81(5):890-900. [doi:
10.1037/a0033697] [Medline: 23875821]

Carpenter KM, Stoner SA, Schmitz K, McGregor BA, Doorenbos AZ. An online stress management workbook for breast
cancer. J Behav Med 2014 Jun;37(3):458-468 [ FREE Full text] [doi: 10.1007/s10865-012-9481-6] [Medline: 23212928]
Cernvall M, Carlbring P, Ljungman L, Ljungman G, von Essen L. Internet-based guided self-help for parents of children
on cancer treatment: a randomized controlled trial. Psychooncology 2015 Sep;24(9):1152-1158 [FREE Full text] [doi:
10.1002/pon.3788] [Medline: 25728688]

Ciedak R, Benight CC, RogalaA, Smoktunowicz E, KowalskaM, ZukowskaK, et a. Effects of Internet-Based Self-Efficacy
Intervention on Secondary Traumatic Stress and Secondary Posttraumatic Growth among Health and Human Services
Professionals Exposed to Indirect Trauma. Front Psychol 2016;7:1009 [FREE Full text] [doi: 10.3389/fpsyg.2016.01009]
[Medline: 27458407]

Cox CM, Kenardy JA, Hendrikz JK. A randomized controlled trial of aweb-based early intervention for children and their
parents following unintentional injury. J Pediatr Psychol 2010 Jul;35(6):581-592. [doi: 10.1093/jpepsy/jsp095] [Medline:
19906829]

EismaMC, Boelen PA, van den Bout J, Stroebe W, Schut HAW, Lancee J, et al. Internet-Based Exposure and Behavioral
Activation for Complicated Grief and Rumination: A Randomized Controlled Trial. Behav Ther 2015 Nov;46(6):729-748.
[doi: 10.1016/j.beth.2015.05.007] [Medline: 26520217]

Engel CC, Litz B, Magruder KM, Harper E, Gore K, Stein N, et a. Delivery of self training and education for stressful
situations (DESTRESS-PC): arandomized trial of nurse assisted online self-management for PTSD in primary care. Gen
Hosp Psychiatry 2015;37(4):323-328 [FREE Full text] [doi: 10.1016/j.genhosppsych.2015.04.007] [Medline: 25929985]
Hirai M, Clum GA. An Internet-based self-change program for traumatic event related fear, distress, and maladaptive
coping. J Trauma Stress 2005 Dec;18(6):631-636. [doi: 10.1002/jts.20071] [Medline: 16382433]

Hirai M, Skidmore ST, Clum GA, DolmasS. An investigation of the efficacy of online expressive writing for trauma-related
psychological distressin Hispanic individuals. Behav Ther 2012 Dec;43(4):812-824. [doi: 10.1016/j.beth.2012.04.006]
[Medline: 23046783]

Hobfoll SE, Blais RK, Stevens NR, Walt L, Gengler R. Vets prevail online intervention reduces PTSD and depression in
veterans with mild-to-moderate symptoms. J Consult Clin Psychol 2016 Jan;84(1):31-42. [doi: 10.1037/ccp0000041]
[Medline: 26322788]

Ivarsson D, Blom M, Hesser H, Carlbring P, Enderby P, Nordberg R, et al. Guided internet-delivered cognitive behavior
therapy for post-traumatic stress disorder: A randomized controlled trial. Internet Interventions 2014 Mar;1(1):33-40. [doi:
10.1016/j.invent.2014.03.002]

Kersting A, Kroker K, Schlicht S, Baust K, Wagner B. Efficacy of cognitive behavioral internet-based therapy in parents
after the loss of a child during pregnancy: pilot data from arandomized controlled trial. Arch Womens Ment Health 2011
Dec;14(6):465-477. [doi: 10.1007/s00737-011-0240-4] [Medline: 22006106]

Kersting A, Ddlemeyer R, Steinig J, Walter F, Kroker K, Baust K, et al. Brief Internet-based intervention reduces
posttraumatic stress and prolonged grief in parents after the loss of a child during pregnancy: arandomized controlled trial.
Psychother Psychosom 2013;82(6):372-381. [doi: 10.1159/000348713] [Medline: 24061387]

Knaevelsrud C, Maercker A. Internet-based treatment for PTSD reduces distress and facilitates the devel opment of a strong
therapeutic alliance: arandomized controlled clinical trial. BMC Psychiatry 2007 Apr 19;7:13 [FREE Full text] [doi:
10.1186/1471-244X-7-13] [Medline: 17442125]

Knaevelsrud C, Brand J, Lange A, Ruwaard J, Wagner B. Web-based psychotherapy for posttraumatic stress disorder in
war-traumatized Arab patients: randomized controlled trial. J Med Internet Res 2015 Mar 20;17(3):e71 [FREE Full text]
[doi: 10.2196/jmir.3582] [Medline: 25799024]

http://mental .jmir.org/2017/2/e14/ JMIR Ment Health 2017 | vol. 4 | iss. 2 | e14 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.pec.2014.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25535016&dopt=Abstract
http://www.nccmt.ca/resources/search/14
http://www.nccmt.ca/resources/search/14
http://www.webcitation.org/

                                            6pPWoEsv7
http://dx.doi.org/10.1007/s00520-015-2867-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26248651&dopt=Abstract
https://pdfs.semanticscholar.org/4a50/c90b1a8251329978a1bf898fe7e3a0cf81c9.pdf?_ga=1.123812490.1013624355.1492007455
http://europepmc.org/abstract/MED/26114901
http://dx.doi.org/10.1016/j.janxdis.2015.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26114901&dopt=Abstract
http://dx.doi.org/10.1037/a0033697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23875821&dopt=Abstract
http://europepmc.org/abstract/MED/23212928
http://dx.doi.org/10.1007/s10865-012-9481-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23212928&dopt=Abstract
http://europepmc.org/abstract/MED/25728688
http://dx.doi.org/10.1002/pon.3788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25728688&dopt=Abstract
https://dx.doi.org/10.3389/fpsyg.2016.01009
http://dx.doi.org/10.3389/fpsyg.2016.01009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27458407&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/jsp095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19906829&dopt=Abstract
http://dx.doi.org/10.1016/j.beth.2015.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26520217&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0163-8343(15)00074-2
http://dx.doi.org/10.1016/j.genhosppsych.2015.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25929985&dopt=Abstract
http://dx.doi.org/10.1002/jts.20071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16382433&dopt=Abstract
http://dx.doi.org/10.1016/j.beth.2012.04.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23046783&dopt=Abstract
http://dx.doi.org/10.1037/ccp0000041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26322788&dopt=Abstract
http://dx.doi.org/10.1016/j.invent.2014.03.002
http://dx.doi.org/10.1007/s00737-011-0240-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22006106&dopt=Abstract
http://dx.doi.org/10.1159/000348713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24061387&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/1471-244X-7-13
http://dx.doi.org/10.1186/1471-244X-7-13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17442125&dopt=Abstract
http://www.jmir.org/2015/3/e71/
http://dx.doi.org/10.2196/jmir.3582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25799024&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Simblett et al

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Krupnick J, Green BL, Amdur R, Alaoui A, Belouali A, RobergeE, et al. An Internet-based writing intervention for PTSD
in veterans: A feasibility and pilot effectivenesstrial. Psychol Trauma 2016 Sep 08. [doi: 10.1037/tra0000176] [Medline:
27607767)

Lange A, van de Ven JP, Schrieken B, Emmelkamp PM. Interapy, treatment of posttraumatic stress through the Internet:
acontrolled trial. J Behav Ther Exp Psychiatry 2001 Jun;32(2):73-90. [Medline: 11764063]

Lange A, Rietdijk D, Hudcovicova M, van de Ven JP, Schrieken B, Emmelkamp PMG. Interapy: a controlled randomized
trial of the standardized treatment of posttraumatic stressthrough theinternet. JConsult Clin Psychol 2003 Oct; 71(5):901-909.
[doi: 10.1037/0022-006X.71.5.901] [Medline: 14516238]

Litz BT, Engel CC, Bryant RA, Papa A. A randomized, controlled proof-of-concept trial of an Internet-based,

therapi st-assisted self-management treatment for posttraumatic stress disorder. Am JPsychiatry 2007 Nov;164(11):1676-1683.
[doi: 10.1176/appi.ajp.2007.06122057] [Medline: 17974932]

Litz BT, Schorr Y, Delaney E, Au T, Papa A, Fox AB, et a. A randomized controlled trial of an internet-based

therapi st-assisted indicated preventive intervention for prolonged grief disorder. Behav Res Ther 2014 Oct;61:23-34 [FREE
Full text] [doi: 10.1016/].brat.2014.07.005] [Medline: 25113524]

Marsac ML, Hildenbrand AK, Kohser KL, Winston FK, Li Y, Kassam-Adams N. Preventing posttraumatic stressfollowing
pediatricinjury: arandomized controlledtrial of aweb-based psycho-educational intervention for parents. JPediatr Psychol
2013 Nov;38(10):1101-1111 [FREE Full text] [doi: 10.1093/jpepsy/jst053] [Medline: 23912164]

Miner A, Kuhn E, Hoffman JE, Owen JE, Ruzek JI, Taylor CB. Feasibility, acceptability, and potential efficacy of the
PTSD Coach app: A pilot randomized controlled trial with community trauma survivors. Psychol Trauma 2016
May;8(3):384-392. [doi: 10.1037/tra0000092] [Medline: 27046668]

Mouthaan J, Sijbrandij M, de VG, Reitsma JB, van de Schoot R, Goslings JC, et al. Internet-based early intervention to
prevent posttraumatic stress disorder in injury patients: randomized controlled trial. JMed Internet Res 2013 Aug
13;15(8):€165 [FREE Full text] [doi: 10.2196/jmir.2460] [Medline: 23942480]

Nieminen K, Berg |, Frankenstein K, ViitaL, Larsson K, Persson U, et al. Internet-provided cognitive behaviour therapy
of posttraumatic stress symptoms following childbirth-a randomized controlled trial. Cogn Behav Ther 2016
Dec;45(4):287-306. [doi: 10.1080/16506073.2016.1169626] [Medline: 27152849]

Owen JE, Klapow JC, Roth DL, Shuster JL, Bellis J, Meredith R, et al. Randomized pilot of a self-guided internet coping
group for women with early-stage breast cancer. Ann Behav Med 2005 Aug;30(1):54-64. [doi:
10.1207/s15324796abm3001_7] [Medline: 16097906]

Possemato K, Ouimette P, Knowlton P. A brief self-guided telehealth intervention for post-traumatic stress disorder in
combat veterans: apilot study. J Telemed Telecare 2011;17(5):245-250. [doi: 10.1258/jtt.2011.100909] [Medline: 21636687]
Possemato K, Ouimette P, Geller PA. Internet-based expressive writing for kidney transplant recipients: Effects on
posttraumatic stress and quality of life. Traumatology 2010;16(1):49-54. [doi: 10.1177/1534765609347545]

Sayer NA, Noorbaloochi S, Frazier PA, Pennebaker JW, Orazem RJ, Schnurr PP, et al. Randomized Controlled Trial of
Online Expressive Writing to Address Readjustment DifficultiesAmong U.S. Afghanistan and Iraqg War Veterans. J Trauma
Stress 2015 Oct;28(5):381-390. [doi: 10.1002/jts.22047] [Medline: 26467326]

Schoorl M, Putman P, Van Der Does W. Attentional bias modification in posttraumatic stress disorder: a randomized
controlled trial. Psychother Psychosom 2013;82(2):99-105. [doi: 10.1159/000341920] [Medline: 23295710]

Spence J, Titov N, Dear BF, Johnston L, Solley K, Lorian C, et al. Randomized controlled trial of Internet-delivered
cognitive behavioral therapy for posttraumatic stress disorder. Depress Anxiety 2011 Jul;28(7):541-550. [doi:
10.1002/da.20835] [Medline; 21721073]

Spence J, Titov N, Johnston L, Jones MP, Dear BF, Solley K. Internet-based trauma-focused cognitive behavioural therapy
for PTSD with and without exposure components: arandomised controlled trial. J Affect Disord 2014 Jun;162:73-80. [doi:
10.1016/j.jad.2014.03.009] [Medline: 24767009]

Steinmetz SE, Benight CC, Bishop SL, James LE. My Disaster Recovery: a pilot randomized controlled trial of an Internet
intervention. Anxiety Stress Coping 2012;25(5):593-600 [ FREE Full text] [doi: 10.1080/10615806.2011.604869] [Medline:
21834731]

Wagner B, Knaevelsrud C, Maercker A. Internet-based cognitive-behavioral therapy for complicated grief: a randomized
controlled trial. Death Stud 2006 Jun;30(5):429-453. [doi: 10.1080/07481180600614385] [Medline: 16610157]

Wang Z, Wang J, Maercker A. Chinese My Trauma Recovery, a Web-based intervention for traumatized persons in two
parallel samples: randomized controlled trial. JMed Internet Res 2013 Sep 30;15(9):€213 [FREE Full text] [doi:
10.2196/jmir.2690] [Medline: 24080137]

Winzelberg AJ, Classen C, Alpers GW, Roberts H, Koopman C, Adams RE, et al. Evaluation of an internet support group
for women with primary breast cancer. Cancer 2003 Mar 01;97(5):1164-1173 [FREE Full text] [doi: 10.1002/cncr.11174)]
[Medline: 12599221]

Zernicke KA, Campbell TS, SpecaM, McCabe-Ruff K, Flowers S, Carlson LE. A randomized wait-list controlled trial of
feasibility and efficacy of an online mindfulness-based cancer recovery program: the eTherapy for cancer applying
mindfulnesstrial. Psychosom Med 2014 May; 76(4):257-267. [doi: 10.1097/PSY.0000000000000053] [Medline: 24804884]

http://mental .jmir.org/2017/2/e14/ JMIR Ment Health 2017 | vol. 4 | iss. 2 | e14 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1037/tra0000176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27607767&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11764063&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.71.5.901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14516238&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2007.06122057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17974932&dopt=Abstract
http://europepmc.org/abstract/MED/25113524
http://europepmc.org/abstract/MED/25113524
http://dx.doi.org/10.1016/j.brat.2014.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25113524&dopt=Abstract
http://europepmc.org/abstract/MED/23912164
http://dx.doi.org/10.1093/jpepsy/jst053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23912164&dopt=Abstract
http://dx.doi.org/10.1037/tra0000092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27046668&dopt=Abstract
http://www.jmir.org/2013/8/e165/
http://dx.doi.org/10.2196/jmir.2460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23942480&dopt=Abstract
http://dx.doi.org/10.1080/16506073.2016.1169626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27152849&dopt=Abstract
http://dx.doi.org/10.1207/s15324796abm3001_7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16097906&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2011.100909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21636687&dopt=Abstract
http://dx.doi.org/10.1177/1534765609347545
http://dx.doi.org/10.1002/jts.22047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26467326&dopt=Abstract
http://dx.doi.org/10.1159/000341920
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295710&dopt=Abstract
http://dx.doi.org/10.1002/da.20835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21721073&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2014.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24767009&dopt=Abstract
http://europepmc.org/abstract/MED/21834731
http://dx.doi.org/10.1080/10615806.2011.604869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21834731&dopt=Abstract
http://dx.doi.org/10.1080/07481180600614385
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16610157&dopt=Abstract
http://www.jmir.org/2013/9/e213/
http://dx.doi.org/10.2196/jmir.2690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24080137&dopt=Abstract
http://dx.doi.org/10.1002/cncr.11174
http://dx.doi.org/10.1002/cncr.11174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12599221&dopt=Abstract
http://dx.doi.org/10.1097/PSY.0000000000000053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24804884&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

65.

66.

67.

68.

Simblett et al

Khoury B, Lecomte T, Fortin G, Masse M, Therien P, Bouchard V, et al. Mindfulness-based therapy: a comprehensive
meta-analysis. Clin Psychol Rev 2013 Aug;33(6):763-771. [doi: 10.1016/j.cpr.2013.05.005] [Medline: 23796855]

Harman R, Lee D. Therole of shame and self-critical thinking in the development and maintenance of current threat in
post-traumatic stress disorder. Clin Psychol Psychother 2010;17(1):13-24. [doi: 10.1002/cpp.636] [Medline: 19728293]
Lee DA, Scragg P, Turner S. Therole of shame and guilt in traumatic events: aclinical model of shame-based and guilt-based

PTSD. Br JMed Psychol 2001 Dec; 74(Pt 4):451-466. [Medline: 11780793]

Wilson JP, Drozdek B, Turkovic S. Posttraumatic shame and guilt. Trauma Violence Abuse 2006 Apr;7(2):122-141. [doi:

10.1177/1524838005285914] [Medline: 16534148]

Abbreviations

CBT: cognitive behavioral therapy

cCBT: computerized cognitive behavioral therapy

ClI: confidenceinterval

DSM: Diagnostic and Statistical Manual of Mental Disorders
EMDR: Eye Movement Desentitization Reprocessing Therapy
EPHPP: Effective Public Health Practice Project

IES: Impact of Events Scale

IES-D: Impact of Events Scale-Dutch version

IES-R: Impact of Events Scale-revised

Non-TF-CBT: non trauma-focused cognitive behavioral therapy
PCL-5: PTSD Checklist-5

PCL-C: PTSD Checklist-Civilian Version

PCL-M: PTSD Checklist-Military Version

PTSD: posttraumatic stress disorder

RCT: randomized controlled trial

SMD: standardized mean differences

TAU: treatment as usual

TF-CBT: trauma-focused cognitive behavioral therapy

Please cite as:
Smblett S, Birch J, Matcham F, Yaguez L, MorrisR

JMIR Ment Health 2017;4(2):e14

URL: http://mental.jmir.org/2017/2/e14/
doi: 10.2196/mental .5558

PMID: 28526672

Edited by J Torous; submitted 24.01.16; peer-reviewed by J Ruzek, C Knaevelsrud, M Marsac, J Owen, B Bunnell; commentsto author
25.02.16; revised version received 30.01.17; accepted 05.03.17; published 17.05.17

A Systematic Review and Meta-Analysis of e-Mental Health Interventions to Treat Symptoms of Posttraumatic Sress

©Sara Simblett, Jennifer Birch, Faith Matcham, Lidia Yaguez, Robin Morris. Originally published in IMIR Mental Health
(http://mental .jmir.org), 17.05.2017. Thisis an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in IMIR Mental Health, is properly cited. The complete bibliographic
information, alink to the original publication on http://mental.jmir.org/, as well as this copyright and license information must
be included.

http://mental .jmir.org/2017/2/e14/

RenderX

JMIR Ment Health 2017 | vol. 4 | iss. 2 | el4 | p. 16
(page number not for citation purposes)


http://dx.doi.org/10.1016/j.cpr.2013.05.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23796855&dopt=Abstract
http://dx.doi.org/10.1002/cpp.636
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19728293&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11780793&dopt=Abstract
http://dx.doi.org/10.1177/1524838005285914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16534148&dopt=Abstract
http://mental.jmir.org/2017/2/e14/
http://dx.doi.org/10.2196/mental.5558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28526672&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

