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Abstract

Background: Over 75% of individuals are exposed to atraumatic event, and a substantial minority goes on to experience mental
health problems that can be chronic and pernicious in their lifetime. Early interventions show promise for preventing trauma
following psychopathology; however, a face-to-face intervention can be costly, and there are many barriers to accessing this
format of care.

Objective: Theaim of thisstudy wasto systematically review studies of internet-delivered early interventionsfor trauma-exposed
individuals.

Methods: A literature search was conducted in PsycINFO and PubMed for papers published between 1991 and 2017. Papers
were included if the following criteria were met: (1) an internet-based intervention was described and applied to individuals
exposed to a traumatic event; (2) the authors stated that the intervention was intended to be applied early following trauma
exposure or as a preventive intervention; and (3) data on mental health symptoms at pre-and postintervention were described
(regardless of whether these were primary outcomes). Methodological quality of included studies was assessed using the Downs
and Black checklist.

Results: Theinterventionsin the 7 studies identified were categorized as selected (ie, delivered to an entire sample after trauma
regardless of psychopathology symptoms) or indicated (ie, delivered to those endorsing some level of posttraumatic distress).
Selected interventions did not produce significant symptom improvement compared with treatment-as-usual or no intervention
control groups. However, indicated interventionsyiel ded significant improvements over other active control conditions on mental
health outcomes.

Conclusions; Consistent with the notion that many experience natural recovery following trauma, results imply that indicated
early internet-delivered interventions hold the most promise in future prevention efforts. More studies that use rigorous methods
and clearly defined outcomes are needed to eval uate the efficacy of early internet-delivered interventions. Moreover, basic research
on risk and resilience factors following trauma exposure is necessary to inform indicated internet-delivered interventions.

(J Med Internet Res 2018;20(11):€280) doi: 10.2196/jmir.9795
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threatened death, serious injury, or sexua violence [1]. The

Introduction types of traumatic exposures that are most commonly
Background experienced include sexual assault, witnessing another person

) . o ) getting killed or badly injured, sudden unexpected death, and
Approximately 75% of individuals are exposed to atraumatic it threatening motor vehicle accidents[1]. Following trauma,
stressor in their lifetime that involves exposure to actual or
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themajority of individualswill experience subclinical symptoms
of distressthat abate over timewithout intervention, considered
natural recovery [2-4]. Although natural recovery is the most
common trajectory following trauma exposure, a subset of
trauma-exposed individual s experience significant distress and
impairment that require intervention to facilitate recovery to
healthy levels of functioning [1]. These individuals may be
diagnosed with posttraumatic stress disorder (PTSD), major
depressive disorder, generalized anxiety disorder, panic attacks,
and health-risk behavior such as substance abuse [5-7]. These
disorders can be chronic and pernicious but may be preventable
if interventions are delivered early following trauma exposure
[8]. The purpose of this paper wasto systematically review early
interventions delivered through the internet for individuals
exposed to trauma.

Although natural recovery is expected for most trauma-exposed
individuals, trauma experts recommend that mental health
professional s should not wait to provide care until problemsare
chronic and purport the value of early preventive interventions
[9]. The Institute of Medicine defines prevention as efforts to
reduce the incidence of a disorder, as opposed to reducing the
prevalence[10]. Within this definition, preventive interventions
have been organized into 3 categories: universal, selected, and
indicated [11]. Universal interventions are provided to all
members of a population regardless of risk for developing a
disorder, for example, interventions applied to an entire
population before a traumatic event regardless of trauma
exposure. Selected interventions are intended for those who
exhibit risk factors for the disorder but show no signs or
symptoms of the disorder, such as individuals exposed to a
traumatic event who may or may not be experiencing symptoms
of the disorder. Indicated interventions are provided to only
those who have subthreshold symptoms of the disorder or a
subclinical diagnosis, for example, those who screen positive
as experiencing symptoms of distress following trauma [10].

Universal intervention delivered before trauma exposure has
been argued to be infeasible and too costly. However, as
compared with other mental health disorders that have a
prodromal phase (eg, schizophrenia) or a waxing and waning
course (eg, depression), disordersthat have an onset subsequent
to trauma exposure (eg, PTSD and acute stress disorder) have
a clear onset, providing a unique window for selected or
indicated prevention. Following a traumatic event, individuals
may present to emergency rooms or be seen by health care
providers, and these circumstances are opportune for the
provision of intervention [12]. In light of these considerations,
this paper focuses on selected and indicated interventions
delivered to individuals already exposed to trauma.

Reviews of early interventions for trauma-exposed individuals
demongtrate that efficacy varies acrossmodalities. Theliterature
consistently contraindicates psychological debriefing as an
intervention following trauma [9,11,13]. Interventions based
on cognitive and behavioral principles have been found to be
valuable in the prevention of posttraumatic mental health
problems[9,11,14]. Despite their potential value, Feldner et al
[11] highlight that face-to-face preventive interventions can be
intensive, time-consuming, and costly. Moreover, many
individuals who experience distress following trauma do not
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receive intervention [15] due to perceived stigma, difficulty
scheduling appointments, and lack of accessto care (eg, dueto
living in a remote location, lack of transportation, lack of
financial resources|[6]). Given these considerations, the internet
may be a valuable platform to deliver early intervention. The
internet provides amedium to deliver interventionswith awide
reach as websites can be accessed remotely at alow cost, and
users can maintain anonymity. Such interventions may be
particularly valuablein reducing the economic and psychol ogical
burden of natural disasters, terrorist attacks, or war because
internet-delivered interventions can be delivered on alarge scale
and accessed by the entire affected communities.

Objective

Research suggeststhat internet-based interventions arefeasible
[16] and efficacious in reducing PTSD and other
psychopathol ogies (eg, anxiety disorders) that may follow from
trauma[17,18]. However, to date no research has systematically
reviewed theliterature on early interventionsfor trauma-exposed
individuals delivered viathe internet. Given the potential value
of such interventions for targeting a large number of people
following trauma in a cost-effective way, an understanding of
the available interventions and their efficacy in preventing or
ameliorating posttraumatic distress is important. This study
systematically reviewed internet-delivered interventions
intended to be delivered acutely following trauma exposure,
and the empirical data on mental heath symptom change
following these interventions.

Methods

Literature Search

A search was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)
statement [19]. Theliterature search was conducted in PsycINFO
and PubMed, using the search terms “Trauma’ OR
“Posttraumatic Stress” OR *“ Posttraumatic Stress Disorder” or
“Recent Trauma’ OR “PTSD” and “Early Intervention” OR
“Preventive Intervention” and “Online” OR "“Web-based” OR
“Internet-based therapy” OR “Internet-delivered.” Searches
were limited to papers published after 1991 when the internet
became available in North America. Reference lists of reviews
and meta-analyses on early interventions [8,14] and
internet-delivered interventions for PTSD [17] were aso
reviewed.

Selection Criteria

Two reviewers (NE and |1S) screened identified abstracts and
titles to identify full-text studies. Due to the nascency of
internet-delivered interventions, and to review all available early
posttraumainterventions, inclusion criteriawere broad and not
limited to controlled trials. Paperswereincluded if thefollowing
criteria were met: (1) an internet-based intervention was
described and applied to individuals exposed to a traumatic
event; (2) the authors stated that the intervention was intended
to be applied early following traumaexposure or asapreventive
intervention; and (3) data on mental health symptoms at pre-
and postintervention were described (regardless of whether
these were primary outcomes). Internet-based interventions
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were defined as interventions delivered online via a computer
or mobile phone platform. The terms internet-based and
Web-based were used synonymously to describe such
interventions. Papers that described stepped care interventions
whereby 1 aspect of a broader intervention involved an
internet-based intervention were included [20].

Papers were excluded if (1) the intervention was delivered via
the telephone or videoconferencing [21]; (2) an intervention
was described and implemented, but empirical data on
participants’ mental health symptoms pre- and postintervention
were not reported (eg, protocolsfor randomized controlled trials
[22] and studiesthat only describe feasibility data[23,24]); and
(3) the authors did not explicitly state that the intervention was
preventive or intended to be delivered early following trauma.
Level of agreement between the 2 reviewers (NE and 1S) was
100%.

M ethodological Quality of Included Studies

A total of 2 raters (NE, 1S) evaluated the methodol ogical quality
of each included empirical study (ie, only studies examining
empirical evidence for the intervention) using the Downs and
Black Checklist [25]. This checklist was selected because it
evaluates the quality of both randomized and nonrandomized
trias, given that both wereincluded in thisreview. The checklist
assessesitems under the foll owing subscales. reporting, external
validity, internal validity (bias and confounding), and power.
A modified version of the power item was used [26]. With this
modification, a study can achieve a total possible score of 28.
The test-retest reliability (r=.88), inter-rater reliability (r=.75),
and internal consistency (Kuder-Richardson formula 20=.89)
of the checklist are good [25]. Higher scores indicate greater
quality. In this study, inter-rater reliability ranged from 85% to
100% on each article reviewed. Raters discussed each
discrepancy and achieved consensus for all discrepantly rated
items.

Data Extraction

After screening for relevance, full papers were examined. Data
on the intervention, sampling, recruitment, methodology, and
design were extracted from all included studies. Dataon mental
health outcomes at pre- and postintervention as well as
longer-term follow-up, if available, were extracted (ie, feasibility
data were not reviewed). Any measures of mental health
symptoms (eg, depression, anxiety, and worry) were reviewed,
given the range of psychological responses that individuals
might experience after trauma. Results from intent-to-treat
analyses and completer analyses were extracted. Interventions
were coded as “ selected” or “indicated.” Selected interventions
were defined as interventions that were delivered to the entire
sample, regardless of whether or not they endorsed mental health
symptoms. I nterventionswere coded asindicated when ddlivered
only to participants endorsing cut-off criteria of mental health
symptoms.

Results

Database searches yielded a total of 2346 articles. Review of
reference lists of relevant articles yielded an additional 15
papers. Abstracts and titleswere screened for inclusion. A total
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of 7 articles were included in the review based on selection
criteria (see Figure 1). The most common reason for exclusion
was that the intervention was not delivered via the internet or
not an early or preventiveintervention (eg, intended for chronic
PTSD).

Interventions

Descriptions of interventions are provided in Multimedia
Appendix 1. Each paper described adifferent intervention. With
regard to age of target population, 4 interventionswere designed
for adults [20,27-29], 1 for adults and adolescents [30], and 2
for children [31,32]. In terms of the type of trauma that
interventions were designed to address, 4 interventions were
intended for survivors of physical injury or medica events
[20,27,31,32], 2 for individuals exposed to natural disasters
[28,30], and 1 for veterans following combat [29]. No
interventions specifically targeted survivors of interpersonal
trauma such as sexua assault.

Each of the 7 interventions described were based on cognitive
and behaviora principles. Moreover, 3 interventions were
completely self-guided and consisted only of self-help
psychoeducational materials [28,30,31]. Of the interventions,
1 intervention [32] was formatted as an interactive game with
a storyline whereby children chose characters exposed to
different types of trauma. The goal of the game was for users
to help people in atown whose emotions had been zapped.

One intervention [20] was a stepped care approach in which
patientswere given laptops at their hospital bedside with access
to an online community forum website, and they also met
clinicians who consulted them about their intervention
preferences. In the intervention described by Van Voorhees et
al [29], patients received instant messages from clinicians and
peers trained as counselors to encourage continued use of the
website. The authors described this approach as motivational
interviewing instant messages. The intervention described in
Mouthaan et a [27] also had a peer support forum.

Summary of Research Findings

The included studies are described in Table 1 and Multimedia
Appendix 2. Thequality of the studies according to the modified
Downs and Black Checklist [26] ranged from 18 to 24,
considered fair to good quality, with a median score of 21 (see
Multimedia Appendix 1). Acrossall studies, assessorswere not
blind to patient intervention conditions. In only 1 study [29],
adverse events that may have been important during the trial
were reported, and only 2 studies [27,31] were adequately
powered to detect a clinically important effect. Only 1 study
[27] assessed symptom outcomes using gold standard
clinician-administered measures and blinded assessment. There
were 15 different assessment measures used across the studies
because studies included multiple outcome measures. There
were 3 assessment measures that were used across more than 1
study, and in each case, these measures were used in 2 studies
only (see Table 1).

Across studies, participants were recruited from hospital
emergency departments, intensive care units or surgical wards
[20,27,31,32], random digit-dial methods in disaster-affected
areas [30], online advertisements [29], and outpatient clinics
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[28]. There was variability with respect to the time the
participants were recruited following trauma as well as the
length of time that participants were followed after the
intervention (Multimedia Appendix 2).

With regard to outcomes, in controlled studies of selected
interventions (ie, all trauma-exposed participants received the
intervention regardless of mental health symptoms), the
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interventions were not better than control conditionsin reducing
mental health symptoms. Means of outcome measures for
intervention and control groups are reported in Multimedia
Appendix 3. There was 1 exception to this finding. Ruggiero
et al [30] found marginally statistically significant decreasesin
PTSD and depression symptoms in the group that received the
Bounce Back Now intervention as compared with the
assessment-only control group at 12-months postbaseline.

Figure 1. Flow diagram of literature search. PTSD: posttraumatic stress disorder.
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Table 1. Empirical data on internet-delivered early interventions.
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Study (year) Outcome measures Intent-to-treat results

Completer results

Cox et a (2010) [31] No advantage of intervention on any outcome

at any assessment

TSCC-AZ IES-R?

Kassam-Adams et al CPSSE: PedsQLd No advantage of intervention on any outcome
(2016) [32] at any assessment
Mouthaanetal (2013) ca PSf; IES-R: HADSY No advantage of intervention on any outcome
[27] at any assessment

Ruggiero et al (2015) National Survey of Adoles- No advantage of intervention on any outcome

(30] cents PTSD", depression, & a@ny assessment
substance use modules
Steinmatzetal (2012) psd: csH: Mpssk: cEs.  Advantage of intervention on worry at
[28] D" Psw Qm postassessment.
Van Voorhees et a CES-D 10; PCL-M" Advantage of intervention on depression at 4
(2012) [29] and 12 weeks and on PTSD at 4, 8, and 12

weeks

Zatzick et al (2015)
[20]

Advantage of intervention on PTSD at 6

PCL-C% PHQ-9P
months

Advantage of intervention on anxiety only, at
both follow-up assessments

NR®
Results similar to intention-to-treat (ITT)

analyses for all outcome measures (statistics
not reported in paper)

Resultssimilar to ITT analysesfor all outcome
measures (statistics not reported in paper)

NR

Advantage of intervention on depression at 4
and 12 weeks and PTSD at 4, 8, and 12 weeks

NR

8TSCC-A: Trauma-Symptom Checklist for Children-A.
BIESR: Impact of Event Scale-Revised.

®CPSS: The Child PTSD Symptom Scale.

dPedsQL: Pediatric Quality of Life Inventory.

®NR: not reported.

fCAPS: Clinician-Administered PTSD Scale.

9HADS: Hospital Anxiety and Depression Rating Scale.
PpTSD: posttraumatic stress disorder.

IPSS: Perceived Stress Scale.

IcsE: Coping Self-Efficacy Scale for Trauma.

KMPSS: Modified PTSD Symptoms Scale.

|CES-D: Center for Epidemiologic Studies Depression Scale.
MPSWQ: Penn State Worry Questionnaire.

"PCL-M: PTSD-Checklist Military version.

OPCL-C: PTSD Checklist Civilian version.

PPHQ-9: Patient Health Questionnaire-9.

The Bounce Back Now intervention isacombination of selected
and indicated prevention wherein all participants had
experienced trauma and were enrolled regardless of symptom
presentation. However, within the intervention, modules were
indicated based on participants symptomatology (eg,
participants with a clinical level of symptoms of depression
were invited and encouraged to use the depression module).

Inthe 3 studiesin which interventionswereindicated [20,28,29],
significant reductions on some mental health symptoms were
found compared with control conditions. Steinmatz et a [28]
found that the group receiving the My Disaster Recovery
intervention endorsed significantly greater reduction in worry
over time as compared with the groups receiving online
information only and the intervention-as-usual group. No
significant differences among intervention conditions were
found for symptoms of depression, PTSD, perceived stress, or
coping self-efficacy. Van Voorhees et a’s [29] study did not
have a control group, and they found significant decreases in
depression and PTSD over time. Zatzick et a [20] found

those not-at-risk.

https://www.jmir.org/2018/11/e280/

significant reductions in PTSD symptoms among participants
in the intervention group from baseline to 6-month follow-up
as compared with their usual care control. They did not find
clinically or statistically significant differences between groups
in depression scores over time. Although the intervention was
delivered to al those who were exposed to trauma, regardless
of symptom presentation, Kassam-Adams et al [32] conducted
exploratory analyses separating those participants considered
at-risk for posttraumatic stress (asindicated by baseline scores
of 15 or higher on the Child PTSD Symptom Scale; [33]) from

They found medium to large

between-intervention-group effect sizesfrom baselineto 6 weeks
(d=—-0.84) and for baseline to 12 weeks (d=-0.68) for those
at-risk, in favor of the intervention group. Small effect sizes
were found for those not-at-risk between baseline to 6 weeks
(d=-0.15) and for baseline to 12 weeks (d=-0.24).
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Discussion

Principal Findings

The aim of this paper wasto systematically review theliterature
on studies of internet-delivered early interventions for
trauma-exposed individuals. Although previous reviews have
identified numerous internet-delivered interventions for PTSD
[17] and other chronic psychological disordersfollowing trauma
[16], this review identified only 7 studies that evaluated early
internet-delivered interventionsfor trauma-exposed individuals.
The lack of research on internet-based interventions following
traumatization is interesting, given the potential low cost and
wide-reaching impact of such prevention efforts.

Overview of Included Studies

The quality of the included studies ranged from fair to good.
Studies were generally not adequately powered to detect
differences. In addition, most studies did not employ gold
standard clinician-administered assessments and lacked
long-term follow-up data. The objectives of studies varied as
mental health symptoms were not the primary outcome of
interest in several studies [28,32], and the same assessment
measureswere not used across studies. Mental health outcomes
of interest also varied across studies (eg, PTSD, worry, and
depression). The heterogeneity in outcomes assessed and general
poor quality of assessment measures limit the conclusions that
can be drawn about the effects of such interventions.

Degspite the authors of these included studies describing the
interventions as preventive or early interventions, thetimesince
traumavaried widely across studies. For example, Van VVoorhees
et a’s [29] intervention was designed to be delivered acutely
after return from deployment but was not delivered and tested
until up to 5 years after deployment. The heterogeneity across
studies in terms of when these interventions were provided is
problematic. Interventions in these studies may not actually be
early interventions, given the time elapsed since trauma, and
therefore, findings may not represent the value of early
interventions or be generalizableto individual s recently exposed
to trauma. In addition, given that the trajectory of change in
posttraumatic distress is most robust in the first 3 months
following trauma exposure [3], it is recommended that early
posttrauma intervention be tested within 3 to 6 months. Before
conclusions can be drawn about the results of these studies,
rigorous research is needed, and interventions should be
delivered in the window of time after trauma within which the
intervention was designed to be employed.

Findingsand Interpretation

Although limited conclusions can be drawn about the effects
of the interventions because of the varied study quality and
potential problems with timing of delivery in the included
studies, a pattern emerged whereby interventions that were
indicated (as compared with selected) tended to yield more
promising results. In these studies, greater symptom
improvement was found in intervention groups compared with
controls. Interestingly, Kassam-Adams et al [32] provided the
intervention to all trauma-exposed children and found no effect
compared with the wait-list control. However, exploratory
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analyses showed larger effect sizes of the intervention for
children at risk of PTSD compared with children not at risk. In
studies of selected interventions, intervention groups faired
similarly to control groups over time. This finding is in line
with the notion that natural recovery is expected following
trauma, and it suggests that the interventions may be most
advantageous when delivered specifically to individuals
demonstrating early symptoms of psychopathology. Delivering
interventions when they are not indicated may not be cost
effective since recovery without intervention is expected for
the majority of those exposed to trauma.

Although datafrom thisreview and theory support that indicated
interventions may be superior to selected early interventions,
the potential for sampling bias acrossthese types of interventions
should be considered. For example, in over half of theincluded
studies, the proportion of those who were approached to
participate compared with the number who agreed was not
reported, and no information was provided on how participating
individuals might have differed from those who declined to
participate. Inindicated interventions, participants present with
mental health symptoms. Individualswho self-select for astudy
and agree to participate may have more awareness of their
symptoms and potentially more motivation for intervention,
and this may contribute to better outcomes than studies of
selected interventions. It is possible that stigma-related biases
might render trauma-exposed individuals more likely to agree
to participate in selected interventionswhere all individuals are
given the intervention, regardless of whether they demonstrate
natural recovery. Sampling bias must be considered when
comparing outcomes across sel ected and indicated interventions,
and reported in future studies.

Underscoring the importance of indicated over selected
intervention, Feldner et a [11] hold that, given the high
frequency of trauma exposure in the population, interventions
should be delivered to those most at risk. Data on moderators
of the interventions can contribute to better understanding of
who will benefit the most from these interventions. However,
none of the included studies examined moderators of
intervention outcomes. In addition, potential mechanisms of
interventionswere not examined in any of theincluded studies,
and thus, conclusions about the specific potency of specific
strategies in these programs are limited.

Although the current data point to the potential benefits of
indicated interventions, finding out whether users find them
acceptable and sustainable and how far-reaching the
interventions were is arguably as important asit is to ascertain
whether the interventions are effective (ie, what communities
they could reach). Data provided on accessibility, sustainability,
and reach differed across studies when reported, with the
majority not demonstrating far reach, given that the design was
apilot study. For example, Kassam-Adamset a [32] found that
35 of the 36 participants (participants were recruited from a
hospital setting) accessed the website and roughly half
completed the intervention. In contrast, in Ruggiero et a’s study
[30] in which 2000 families were approached to participate in
the intervention (viarandom digit dialing), approximately half
of those approached accessed the website, and 37.5% completed
one module. Just over a quarter of those who completed a
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module, completed the entire intervention. The differencesin
reach between studies and findings related to sustained use
warrant further exploration.

Limitations and Future Directions

Findings highlight several areas for future investigation. More
research is needed before conclusions can be drawn about the
efficacy and cost-benefit analysis of selected versus indicated
prevention. The most common methodological weaknesses
across the studies included variability in timing of the
intervention (ie, interventions posited to be early interventions
were not delivered acutely following trauma), lack of adequate
power to detect significant differences, and potential sampling
bias. To address design weaknesses in the current literature,
rigorous and adequately powered research with clearly defined
objectives should be conducted on existing interventions that
utilize gold standard, blinded-clinician assessment, control
groups, and follow-up data. Blinded-clinician assessment
reduces potential bias, and clearly defined objectives may
increase internal validity of the study.

Interventions should be delivered and tested in the intended
acute phase after trauma. Accuracy in thetiming of intervention
delivery will ensure validity and generalizability of results. Due
to the potential value of indicated over selected prevention,
more research on posttrauma risk and resilience factors is
necessary to determine for whom and how to target
interventions. Participants should be recruited from diverse
settings to determine the generalizability and efficacy of such
interventions across survivors of different types of trauma
Moreover, to address potential sampling bias, recruiting
participants from settingsthat draw traumasurvivorsfor reasons
other than mental health purposes (eg, motor vehicle accident
reporting centers, emergency departments, or family physician
offices) could be employed. By recruiting individuals who do
not necessarily present for mental health posttrauma care,
samples may include individuals who do not self-select based
on predetermined symptoms of trauma. Future research should
aso identify barriers to accessing internet-delivered
interventions.

In addition to lack of rigor across studies, the literatureislimited
in that none of the studies evaluated early internet-delivered
intervention in survivors of interpersonal trauma (eg, sexual
assault) specifically. Interpersona trauma may be especialy
important to target, given its prevalence[34] and that most cases
of posttrauma pathology stemsfrom interpersonal trauma[35].
Online interventions aimed at victims of interpersona trauma
may be valuable in these populations and increase intervention
seeking, because victims may be at risk for experiencing shame
and stigma after trauma that could hinder them from seeking
face-to-face mental health care [36].
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Despite calls for interpersonal-based early posttrauma
interventions[11] and findingsthat lack of posttraumatic social
support isapotent risk factor for psychopathology [37,38], none
of the interventions reviewed were interpersonally based
(although 3 included peer support [20,27,29]). As none of the
included studies examined mediators of intervention outcomes,
littleisknown about whether peer support groups offered unique
benefits compared with other aspects of the interventions. No
studies examined the use of early interventions for individuals
with poor posttraumatic social support, despite consistent
findingsthat theseindividualsare at greater risk of posttraumatic
pathology [37,38]. In studieswhereinterventionswere delivered
to only those at-risk, risk was not defined in terms of socia
support (ie, always as symptom elevation). Feldner et a [11]
hold that preventive interventions that mobilize social support
may be best suited to naturalistic settings (eg, schools, religious
communities), but theinternet may serve asavaluable platform
through which connections between socially isolated trauma
survivors can be fostered. Researchers should continue to
investigate interpersonal risk factors for posttraumatic
psychopathol ogy to develop and target such interventions.

In addition, although there was an approximately equal
distribution of interventions included in this review that were
targeted at adults, compared with children and adolescents, only
7 studieswere reviewed. Researchers should continue to develop
and study early posttraumatic interventionstargeted at different
age groups, given the prevalence of trauma across the life span
[1]. There were also differences in terms of the complexity of
theinterventions delivered acrossthe included studies, as some
interventions [20,29,30] employed hybrid approaches (ie,
stepped care, combination of a support group and clinician
messages, self-help for parents in addition to an online
intervention). Hybrid approaches may require more resources
and could be more expensive[39]. However, thereisapotential
that such interventions may yield better results in aleviating
psychopathology [39]. Researchers should continue to explore
hybrid interventions compared with single treatments to
determine the most parsimonious, cost-effective way to
effectively prevent posttrauma psychopathol ogy.

Conclusions

To conclude, data suggest the potential efficacy of indicated
early internet-delivered interventionsin reducing mental health
symptoms among trauma-exposed individuals experiencing
elevated mental health symptoms. However, more high-quality,
adequately powered studies are necessary before concrete
conclusions can be drawn about the efficacy of such
interventions.
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CSE: Coping Self-Efficacy Scale for Trauma

HADS: Hospital Anxiety and Depression Rating Scale
IES-R: Impact of Event Scale-Revised

ITT: intention-to-treat

MPSS: Modified PTSD Symptoms Scale

NR: not reported

PCL-C: PTSD Checklist Civilian version

PCL-M: PTSD-Checklist Military version

PedsQL: Pediatric Quality of Life Inventory

PHQ-9: Patient Health Questionnaire-9

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analysis
PSS: Perceived Stress Scale

PSWQ: Penn State Worry Questionnaire

PTSD: posttraumatic stress disorder

TSCC-A: Trauma-Symptom Checklist for Children-A
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