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Abstract

Background: Technology offers a unique platform for delivering trauma interventions (ie, eHealth) to support trauma-exposed
populations. It isimportant to eval uate mechanisms of therapeutic changein reducing posttraumatic distressin eHealth for trauma
survivors.

Objective: This study evaluated a proactive, scalable, and individually responsive eHealth intervention for trauma survivors
called My Trauma Recovery. My Trauma Recovery is an eHealth intervention aiming to support trauma survivors and consisting
of 6 modules: relaxation, triggers, self-talk, professiona help, unhelpful coping, and socia support. It was designed to enhance
trauma coping self-efficacy (CSE). We tested 3 hypotheses. First, My Trauma Recovery would decrease posttraumatic stress
symptoms (PTSS). Second, My Trauma Recovery would increase CSE. And last, changesin CSE would be negatively correlated
with changesin PTSS.

Methods: A total of 92 individuals exposed to trauma (78/92, 85% femal es, mean age 34.80 years) participated. Our study was
part of alarger investigation and consisted of 3 sessions 1 week apart. Participants completed the baseline online survey assessing
PTSS and CSE. Each session included completing assigned modules followed by the online survey assessing CSE. PTSS was
remeasured at the end of the last module.

Results: PTSSsignificantly declined from T1 to T9 (F; 9p=23.63, P<.001, nzp:.21) supporting the clinical utility of My Trauma
Recovery. Significant increasesin CSE for sessions 1 and 2 (Fg g3=7.51, P<.001) were found. No significant change in CSE was
found during session 3 (N=92). The residualized scores between PTSS T1 and T9 and between CSE T1 and T9 were calculated.
The PTSSresidualized score and the CSE residualized score were significantly correlated, r=—26, P=.01. Resultsfor each analysis
with a probable PTSD subsample were consistent.

Conclusions: The findings of our study show that participants working through My Trauma Recovery report clinically lower
PTSS after 3 weeks. The results also demonstrate that CSE is an important self-appraisal factor that increased during sessions 1
and 2. These improvements are correlated with reductionsin PTSS. Thus, changes in CSE may be an important mechanism for
reductionsin PTSSwhen working on a self-help traumarecovery website and may be an important target for eHealth interventions
for trauma. These findings have important implications for trauma eHealth interventions.
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Introduction

M echanisms of Change for eHealth Interventions

eHealth interventions have demonstrated successful outcomes
in reducing posttraumatic stress symptoms (PTSS) [1]. A
meta-analytic study showed that eHealth interventions had
medium to large effect sizes in reducing PTSS and
trauma-related panic disorder, and the efficacy of the
interventions was comparable to face-to-face therapy [2].
Amstadter and colleagues [1] argued that features such as
psychoeducation, goal setting, exposure, and theoretical basis
(eg, cognitive behaviora therapy) enhanced the efficacy of
eHealth interventionsin reducing symptoms. Most importantly,
the more extensively eHealth interventions are devel oped based
on atheory, the better their outcomes[2]. eHealth interventions
that are based on theoretical models provide the opportunity to
evaluate mechanisms of change that are predicted based on the
theory. Understanding mechanisms of change through empirical
experimental analysis provides important information for
enhancing eHealth interventions. My TraumaRecovery (MTR)
is a theoretically designed eHedlth intervention for trauma
survivors. The focus of this paper is to evaluate coping
self-efficacy (CSE) as a key theoretically based mechanism of
empowerment for users of MTR.

Benight and Bandura[ 3] suggested that social cognitive theory
(SCT) provides a useful framework to understand trauma
adaptation. Trauma recovery requires that individuals manage
both extremeinternal (eg, intrusive thoughts, hyperarousal) and
externa (eg, on-going posttraumatic stressors) demands putting
aspotlight on self-regulation. SCT positsthat self-regulationis
managed through bidirectional interactions among
environmental conditions, coping behaviors, and person factors
[4]. Human beings use self-eval uation to determine success or
failure in attaining valued goals (eg, regaining a sense of
normalcy), thereby making coping adjustments based on
environmental feedback. CSE perceptions are a primary factor
in this self-evaluation feedback system predicting empowered
perseverance or resigned giving up [4].

Previous studies have investigated effects of trauma and a
posttraumarecovery processwithin the SCT framework. These
studies examined the effects of trauma-specific CSE on PTSS.
CSE appraisals were negatively associated with PTSS among
survivors of natural disasters[5,6], terrorist attacks [ 7], motor
vehicle accidents [8,9], and childhood sexual abuse [10]. In
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addition, CSE has shown to be a strong mediator between
traumarrelated distress variables (eg, negative cognitions) and
negative outcomes [5,10]. It is important to note that a
meta-analytic review of CSE in trauma adaption demonstrated
effect sizes for longitudina studies ranging from r=—55 to
r=—62 with negative psychological outcomes[11]. These effect
sizes are much stronger than other predictors often cited in
posttraumatic outcome studies (eg, dissociation, r=.35; previous
psychopathology, r=.17; or social support, r=—28) [12]. Thus,
CSE perceptions provide a useful target for evaluation as a
mechanism of change that has shown to be significantly related
to important posttraumatic outcomes. Our study examined the
importance of CSE changes in psychological improvement
while working through modules of the MTR website.

My Trauma Recovery Description and Evaluation

MTR offers 6 self-directed modul es (relaxation, triggers, social
support, professional help, self-talk, and unhelpful coping; see
Figure 1 for the homepage of the website) based on SCT and
underlying cognitive behavioral principles of self-management.
The interactive website uses video and audio segments for
modeling, feedback on progress to promote mastery, verbal
persuasion through encouraging text, and physical arousal
management through relaxation training [4]. Evidence for the
clinical effectiveness of MTR isbased on astudy in the United
States and a set of studies in China [13,14]. A randomized
controlled trial (RCT) of the disaster recovery version of MTR
showed that the website, compared to an information-only
website, significantly reduced worry among survivors of

Hurricane Ike (partial n°=.11, large effect size) [14]. In this
study, CSE perceptions increased in the intervention group

(n?=.05, medium effect size), although the effect was not
statistically significant dueto limited statistical power. An RCT
of the Chinese version of MTR showed a significant reduction
in PTSS after 1 month with alarge effect size (Cohen d=0.81)
and remained strong at the 3-month follow-up (Cohen d=0.87)
in an urban sample. The effect was even stronger in a rura
sample both at posttest (Cohen d=1.34) and at the 3-month
follow-up (Cohend=0.99) [13]. However, CSE did not
significantly increase in this RCT. Thus, early studies suggest
that MTR can help improve mental health following traumatic
exposure. However, it remains unclear how important CSE
perceptions are as a mechanism of change in PTSS when
working with these eHealth interventions. This study provides
evidence to help fill this void.
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Figure 1. Homepage of the My Trauma Recovery website.
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This Study

This study analyzed changes in CSE perceptions throughout
the sessions and how these changes related to changesin PTSS
between pre- and post-sessions. The modul e order manipulation
also alowed us to evaluate the importance of differential skill
building in relation to changesin CSE and PTSS. Collectively,
these dataprovidecritical information to evaluate theimportance
of changes in CSE perceptions as a mechanism of change in
the reduction in PTSS among trauma-exposed populations
working on an eHealth intervention. This study was a part of a
larger project to develop learning-based computer models
mapping from sensory and facial/voice data to engagement,
arousal, and self-efficacy states. Thelarger study used machine
learning to develop asmart system to help maximize user benefit
from the site.

Hypotheses
The following hypotheses were generated for this study:

»  Hypothesis 1: We hypothesized that PTSS would decrease
from baseline to completion of all 3 sessions because
previous studies have demonstrated a positive effect for
trauma survivors using the site.

»  Hypothesis 2: We hypothesized that CSE would increase
as users engaged in the website because the site was
designed based on SCT with specific interactive features
to promote greater CSE (ie, persona empowerment).

»  Hypothesis 3: We predicted that changesin CSE would be
positively associated with reductionsin PTSS.
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Methods

Participants

Overview

A large diverse sample was purposively recruited in order to
gather a wide range of responses to the MTR website to assist
the machine learning aspect of the larger study. This also
provides greater external validity for our study. Participants
were survivors of domestic violence recruited from a local
shelter, patients at local mental health clinics, people listed on
astudy registry at a trauma clinic, and undergraduate students
who were enrolled in psychology courses at a university in the
Mountain region of the United States. Theinclusion criteriafor
this study were that participants must be aged 18 years or older
and have had atraumatic experience within the past 2 years. In
total, 93 trauma-exposed individuals completed session 1. One
participant was excluded because that person worked on a
different module from the one assigned, resulting in 92
individuals exposed to trauma (78/92, 85% femal es, mean age
34.80 years, SD 14.15) in session 1. Among these participants,
82 completed session 2, and 76 participated in all 3 sessions.

Table 1 shows demographic information of participants.
Participants reported exposure to a wide range of traumatic
events in the past 2 years including intimate partner abuse
(35/92, 38%), sudden death of aclosefriend or loved one (27/92,
29%), threat of death or serious bodily harm (26/92, 28%),
motor vehicle accidents (19/92, 21%), adult sexual abuse or
assault (19/92, 21%), other accidents (14/92, 15%), severe
assault by acquaintance or stranger (14/92, 15%),
life-threatening illness (12/92, 13%), witnessto family violence
(12/92, 13%), miscarriage (12/92, 13%), natural disasters (9/92,
10%), witness to a severe assault of acquaintance or stranger
(7192, 8%), combat (5/92, 5%), life-threatening or permanently
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disabling illness of aloved one (5/92, 5%), childhood physical
abuse (4/92, 4%), robbery involving a weapon (2/92, 2%),
childhood sexual abuse by someone at least 5 yearsolder (2/92,
2%), abortion (1/92, 1%), and other (6/92, 7%).

Posttraumatic Stress Symptoms

Posttraumatic stress disorder (PTSD) Checklist Version 5
(PCL-5) was used to assess 4 symptom clusters of PTSD
(intrusion, avoidance, negative aterations in cognitions and
mood, and alterations in arousal and reactivity) corresponding
to the Diagnostic and Satistical Manual of Mental Disorders,
Fifth Edition, symptom criteria[ 15,16]. The PCL-5isa20-item
measure assessing how bothersome each symptom was in the
past month on a 5-point scale ranging from O (not at al) to 4
(extremely). Respondents were asked to complete each item
with the stem “In the past month, how much were you bothered
by..” Sample items included “Repeated, disturbing, and
unwanted memories of the stressful experience” and “ Trouble
remembering important parts of the stressful experience.” Scores
range between 0 and 80. Cronbach a pha coefficients were .95
at the baseline and .96 at the end of session 3.

Trauma Coping Self-Efficacy

The Trauma Coping Self-Efficacy Scale was used to assess
coping self-efficacy appraisals for dealing with posttrauma
challenges [17]. The scale comprises 9 items assessing the
perception of capability to deal with internal and external
demands on a 7-point scale ranging from 1 (not at al capable)
to 7 (totally capable). Respondents answered each question with
the stem “1 am capable to...” Sample items included “ Get my
life back to normal” and “Not ‘loseit’ emotionally.” Total scores
range between 1 and 49 and overall mean scores from 1 to 7.
Overall mean scores are offered for ease of interpretation.
Internal reliability coefficients were .89 at the baseline (T1),
.92 after module 1 in session 1 (T2), .93 after module 2 in
session 1 (T3), .92 at the beginning of session 2 (T4), .92 after
module linsession 2 (T5), .93 after module 2 in session 2 (T6),
.92 at the beginning of session 3 (T7), .93 after module 1 in
session 3 (T8), and .95 after module 2 in session 3 (T9).

Trauma History

Traumatic Life Events Questionnaire was used to assess whether
respondents have had atraumatic experience in the past 2 years
[18]. Itisalist of 22 traumatic events where respondents answer
with “yes” or “no” depending on whether or not they have
experienced the event. Sampleitemsincluded natural disasters,
intimate partner abuse, and robbery involving a weapon.

Procedures

Qualified participants were invited to the laboratory for 3
sessions, each 1 week apart (see Figure 2 for the study design).
Upon arrival to the lab, participants were asked by a research
assistant to wash their hands to ensure accurate measurement
of skin conductance. Participants then completed the baseline
online survey assessing PTSS, CSE, and demographics. After
participant completion of the baseline online survey (T1), a
research assistant attached the respiration band and electrodes
for the electrocardiogram and skin conductance.
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Participants watched an introductory video that described an
overview of the website. Immediately following the video,
participantswere asked to close their eyesand relax for 1 minute
in order to gather baseline physiological assessments. Next,
participants worked on the randomly assigned first module
(either triggers or relaxation) followed by the online survey
ng CSE (T2). This procedure was repested for the second
module (T3). One week later participants repeated the same
process except they completed the CSE before they began the
module (T4). The order of the moduleswas counterbal anced as
they completed the 2 modules again. CSE was assessed after
each module (T5 and T6). The final session included the same
procedures used in sessions 1 and 2, except for the modules
participants completed. Two modules were randomly selected
from the remaining 4 modules (ie, seeking professional help,
social support, unhelpful coping, self-talk). CSE was again
assessed before they worked on the modules (T7) and after they
finished each module (T8, T9). The participantsa so completed
the PCL-5 at the end of the last module. Participants received
US $25 after each session. Local and national mental health
resources were provided to all participants after the study.

Statistical Analysis

First, we performed a2 (module order) x 2 (assessment period)
mixed multivariate analysis of variance (MANOVA) on PTSS
totest whether PTSSimproved after theuse of MTR (hypothesis
1). Dependent variables were PTSS at baseline and the end of
the study. Significant effects were followed up with post hoc
follow-up tests using the Fisher least significant difference
method.

Similarly, we conducted a 2 (module order) x 3 (session) x 3
(assessment period) MANOVA on CSE across all time points
to analyze whether CSE increased as participants continued to
usethe website (hypothesis 2). SPSS Statistics version 24 (IBM
Corp) was used for the analysis. Dependent variables included
CSE at basdline, after module 1, and after module 2 for al 3
sessions.

The effect of changein CSE on changesin PTSSwas evaluated
using a bivariate correlation between the residualized change
score for CSE from T1 to T9 and the residualized change score
for PTSST1to TO.

Missing Data Treatment

Missing data were imputed using the maximum likelihood
estimation in analysis of amoment structures. The assumption
of the maximum likelihood imputation isthat missing datamust
be at least missing at random. Because there is no procedure to
assess missing at random, we performed atest of Little missing
completely at random, which is a stricter assumption than
missing at random. Results of the Little missing completely at
random test with the module order condition and relationship
status as references showed that missing data were missing

completely at random for al study variableitems ()(2453:442.98,

P=.62). Thus, all missing datawereimputed. Intotal, 1.85% of
the session 1 values, 11.27% of the session 2 values, and 17.41%
of the session 3 values were imputed.
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Table 1. Descriptive statistics for demographics (some percentages do not add up to 100% due to missing data; N=92).

Variable Value
Age (years) mean (SD) 14.15 (34.80)
Age (years), range 18-79
Gender, n (%)
Female 78 (84.8)
Male 14 (15.2)
Ethnicity, n (%)
White 68 (73.9)
African American 14 (15.2)
Hispanic/Latino 9(9.8)
Native American/Alaskan 7(7.6)
Asian/Pacific |slander 5(5.4)
Other/prefer not to answer 2(2.2)

Intimate relationship, n (%)

Single 32(34.8)
Divorced 21 (22.8)
Married 17 (18.5)
Separated 13(14.1)
Widowed 1(1y
Other 6 (6.5)
Highest education, n (%)
High school 24 (26.1)
Some college 36 (39.1)
Associates degree 15 (16.3)
Bachelor’s degree 4(4.3
Master’'s degree 7(7.6)
Other 4(43)
Income (USD), n (%)
$0-$25,000 52 (56.5)
$25,001-$70,000 21(22.8)
$70,001-$100,000 2(2.2)
>$100,000 10 (10.9)
Seeing mental health provider, n (%)
Yes 50 (54.3)
No 40 (43.5)
http://mental jmir.org/2018/4/e10309/ JMIR Ment Health 2018 | vol. 5 | iss. 4| 10309 | p. 5
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Figure 2. Flowchart of the study procedures. PTSS: posttraumatic stress symptoms.
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Physiology. voice, facial expressions. coping self-efficacy, engagement. and clinician
review were measured throughout the study. PTSS was measured at the beginning of
Session 1 and the end of Session 3.
Results Results from a 2 (module order) x 2 (assessment period)

Descriptive Data

Attrition analysisrevealed there were no significant differences
between session 1 and session 2 and session 2 and session 3in
sex, age, education, and baseline PTSS and CSE. There were
no significant differences in baseline PTSS (tq,=1.94, P=.06)
or CSE (tgy=1.46, P=.18) between the 2 module order conditions.
Multimedia Appendix 1 displays bivariate correlation
coefficients, means, and standard deviations for the study
variables. Out of 92 participants, 54 (59%) reported PTSD scores
greater than or equal to 33, which is considered a probable
diagnostic level. Overdl, CSE levels showed negative
correlations with PTSS across study time points.

Hypothesis 1: Posttraumatic Stress Symptoms Would
Decrease From Basdineto Completion of All 3 Sessions
Findings of a 2 (module order) x 2 (assessment periods)
MANOVA on PTSS showed that assessment periods were
significant, indicating PTSS significantly declined over time
(F1,00=23.63, P<.001, n,=.21; see Figure 3). Participants T1
PTSS scores (mean 38.01, SD 19.56) suggested they had on
averagerelatively highinitial symptoms of PTSD. Scoresabove
33 are recommended for diagnosable PTSD [19]. The drop in
average PTSS scores at T9 (mean 29.89, SD 17.17) was close
to 10 points suggesting a clinically significant reduction of
PTSD symptoms according to Weathers et al [19]. The main
effect of the module order (F; 0=3.10, P=.08, nzp:.03) andthe
i nteraction between the modul e order and the assessment periods
(F1.00=1.16, P=.29, n?,;=.01) were not significart.

http://mental .jmir.org/2018/4/€10309/

RenderX

MANOVA with participants with probable PTSD diagnosis
showed consistent, yet stronger, results. The assessment period
was significant (F 5,=39.07, P<.001, n?,=.43) demonstrating
that levels of PTSS declined acrossthe study. The module order
(F15,=0.13, P=.73,n?,=.002) and the nteraction effect between
the assessment period and the module order (F;¢,=23.63,

P<.001, n%,=.21) were not significart.

Hypothesis 2: Trauma Coping Self-Efficacy Will
Increase as Users Engage in the Website

Results of a2 (module order) x 9 (assessment periods) mixed
model MANOVA on CSE showed that CSE levels significantly
improved across study time points (Fg g3=7.51, P<.001, nzp:.42;
see Figure 4), supporting hypothesis 2. Results of thefollow-up
tests with the least significant difference showed that from T1
to T3 (session 1; t4,=3.30, P<.001), T4 to T6 (session 2;
tg;=4.31, P<.001), and T1to T9 (all sessions; ty;=3.70, P<.001),
there were significant increases in CSE on average. There was
no significant changein CSE from T7to T9 (session 3; ty;=0.41,
P=.68). CSE did not significantly change from T3 to T4
(t92=0.38, P=.70) and from T6 to T7 (t5;=0.03, P=.97). These
results of the follow-up tests indicated that CSE significantly
increased within sessions 1 and 2 but not within session 3 and
between sessions. There was no significant effect of themodule
order (F; 6,=0.81, P=.37, r]zp:.01), and no significant interaction
effect between the module order and the assessment periods
(Fg85=1.96, P=.06, n’=.16).
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Figure 3. Change in posttraumatic stress symptoms from T1 to T9. T1: baseline, T9: after module 2 in session 3.
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The 2 (module order) x 2 (assessment period) MANOVA on
CSE with participants with probable PTSD showed consistent
results (N=54). The assessment period was significant
(Fg45=4.13, P<.001, n,=.42, Cohen d=1.70). Follow-up tests
showed that CSE was higher at T3 than T1 (t53=2.05, P=.045)
and at T6 than T4 (t55=2.02, P=.049). There was no significant
difference between T3 and T4 (t53=0.46, P=.65), T6 and T7

http://mental .jmir.org/2018/4/€10309/

(t55=0.01, P=.99), or T7 and T9 (t55=1.27, P=.21). The module
order was not significant (F; 5,=1.86, P=.18, nzp:.04), and the
interaction effect of the module order and the assessment period
was not significant (Fg 45=0.76, P=.63, n°,=.12).
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Hypothesis3: Overall Improvement in Trauma Coping
Sdlf-Efficacy Would Predict Decreasesin
Posttraumatic Stress Symptoms

The bivariate correlations between the overall change in CSE
and change in PTSS (using residualized change scores for both
variables) demonstrated a significant negative correlation
(r=—26, P=.01), explaining approximately 7% of the variance.
Among participants with probable PTSD, the correlation
between the overall change in CSE and change in PTSS was
dightly stronger and also significant (r=—32, P=.02), accounting
for 10% of the variance.

Discussion

Principal Findings

Our study providesimportant information on the clinical utility
of MTR in reducing PTSS and the importance of changes in
CSE perceptions as a mechanism of change in the reduction in
PTSS. Results were supportive of study hypotheses. PTSS
significantly decreased from baseline to the end of session 3

(nzp:.Zl, Cohen d=.41) suggesting a moderate effect size and
supporting hypothesis 1. The effect was stronger for individuals
with probable PTSD (n2p=.43, Cohen d=1.66). This result is
consistent with a therapist-assisted cognitive behavior therapy
internet intervention for avariety of traumasurvivors (rﬁp:.zn
and with an internet intervention for Iragi people exposed to
war (Cohen d=1.57) [20,21]. It should be noted that the

Web-based intervention used in I raq includes therapist assistance
and exposure-based methods that MTR does not empl oy.

Notably, self-appraisals of coping capability to manage trauma
recovery (CSE) increased acrossthefirst 2 study sessions. This
implies that trauma survivors working on a self-help trauma
recovery website may get the biggest boost to their confidence
early when they initially use the relaxation and triggers
management modules (hypothesis 2). Significant increases in
CSE were also observed during both session 1 and session 2
for the overall sample and the clinical subsample. This is
important in that the survivors were working through the same
modules they had seen the week before. Thus, theinitial boost
in self-efficacy was enhanced with further exposure to skills
designed to manage hyperarousal and triggering environmental
stimuli.

CSE levels did not significantly change during session 3. The
lack of continued improvement in self-efficacy perceptionsfrom
session 3 is difficult to interpret. It is possible that the first 2
sessions provided the maximum benefit for efficacy change.
Indeed, CSE was closeto maximum values by the end of session
2. Therandom assignment of the remaining 4 modulesrestricted
our ability to tease apart modul e effects. These modules, seeking
social support, self-talk, unhelpful coping, and seeking
professional help, have differential levels of skill development
that may specifically target CSE. Gaining skill in enhancing
one's socia network and level of recovery support should,
theoretically, promote self-efficacy beliefs (ie, enabling effect)
[22]. In addition, management of negative self-talk by gaining
the skill of positive reframing and dysfunctional thought

http://mental .jmir.org/2018/4/€10309/
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identification isa standard in traumatreatment [23] and should
also promote greater self-efficacy. With participants learning
to be their own best advocate in the recovery process, CSE
should improve relative to improved coping behaviors and lower
distress. Theremaining 2 modules may ultimately enhance CSE
perceptions through contact with a professional helper and the
reduction of negative coping behaviors (eg, anger, drug/al cohol
use) but might take longer to generate positive effects. These
speculations require further examination through sophisticated
laboratory studies. The number of permutations of module order
with 6 modules combined with session order requires an
extremely large sample. Future studies with the MTR website
that target the remaining 4 modules (offering them first) are
necessary to more thoroughly evaluate their effectiveness in
promoting survivor empowerment. This study is aready
underway.

Furthermore, we did not find asignificant CSE change between
sessions. Participants waited at least 1 week between sessions,
during which they were not regquired to complete homework.
Homework is usually an important part of a trauma treatment
[24]. The finding that there was no increase in CSE between
sessions might indicate the importance of homework
assignments between sessions for a trauma treatment [25,26].
However, participants maintained the same levels of CSE
between sessions even without homework assignments. Because
CSE increased within sessions, the website might be helpful as
ahomework assignment between therapy ons, aspeculation
that awaits future investigation.

Hypothesis 3 was supported by our findings. Change in CSE
was significantly and negatively correlated with changes in
PTSS in the full sample and the probable PTSD subsample.
This suggests CSE is an important process variable relative to
improvement in PTSS through an eHealth intervention system.
MTR was designed based on SCT principlesincluding mastery
skill building, modeling, verbal persuasion, and arousal
reduction to promote greater CSE beliefs. Thisfinding suggests
that those who improve their CSE also experience reductions
in PTSS. The opposite is also evident, that reductions in
symptoms undoubtedly drive up CSE. This bidirectional
influence is consistent with SCT [4]. Importantly, our finding
that changes in CSE appear to be early in use of the website
(session 1 and session 2) suggests CSE might be a specific target
for PTSStechnol ogy interventions. We did not measure changes
in PTSS session by session, making it impossible to evaluate
the correl ations between CSE session changesand PTSS session
improvements. Future studies that include these shifts may
provide aclearer picture of the dynamics between self-appraisal
changes and symptom reduction. In addition, RCTsarerequired
to provide further evidencefor MTR’s effectivenessin reducing
PTSS and enhancing CSE by comparing changes in these
variables in a treatment group and an adequate comparison

group.

In astudy on the MTR, Wang et a [13] did find reductions in
PTSS compared to a control group. They also reported results
on CSE change compared with await-list group after working
on the Chinese version of the MTR. They found that CSE was
not significantly different between the treatment and comparison
groups after 1 month even though CSE dlightly increased from
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the baseline to 1-month follow-up in the treatment group. In
comparison, Steinmetz et a [14] did find increases in CSE
following use of the My Disaster Recovery site (asister site to
MTR) after Hurricane Ike demonstrating amoderate effect size,
although it should be noted that this effect was not statistically
significant dueto the low statistical power for this study. These
inconsistencies between our study and the study conducted by
Wang et a [13] might be due to cultural differences. An RCT
of the English version of the MTR needs to be conducted to
directly compare changesin CSE with the Chinese version.

Clinical Implications

The first clinical implication is the possible value of the MTR
website for reducing PTSS. As a standalone website, this
provides a useful tool to assist survivorsin their recovery. The
CSE findings aso have important implications for clinical
interventions. Coping self-efficacy often serves a crucial role
inother clinical interventions. For example, agroup intervention
for veteranswith PTSD demonstrated increasesin self-efficacy
as a therapeutic target [27]. Wiedenfeld et a [28], in an
experiment with spider phobics, showed that enhancing
self-efficacy directly related to improvements in immune
functioning. Therapeutic improvementsin coping self-efficacy
following a group intervention for HIV-positive patients
mediated reductions seen in stress and burnout [29]. In another
study with patients who contracted HIV, high CSE was related
to adherence to antiretroviral treatment [30,31]. Last, changes
in self-efficacy perceptions aswell as basdline levels predicted
both physical and psychological improvements in a sample of
patients with multiple sclerosis [32]. Although these medical
disorders are different than coping with trauma, these findings
suggest that strong perceptions of capability to manage
challenging demands are important in predicting important

Benight et al

behavioral outcomes. Indeed, significant research with trauma
survivors demonstrates the importance of CSE perceptions in
healthy and unhealthy adaptation [3,11].

Limitations

Several limitations should be considered when interpreting the
findingsin thisstudy. First, the research design limitsthe causal
interpretation of our data. A nontreatment control condition was
not included, making the changes in PTSS or CSE difficult to
interpret relative to the website versus general improvement
over time. An RCT with an appropriate control condition is
needed to more effectively evaluate the effect of MTR on PTSS
and CSE. Second, we only examined the order effect for 2 of
the 6 modules. The influence of order with the rest of the 4
modules was not investigated. Future studies must evaluate the
order effects of the remaining 4 modules. Last, the use of the
modules was in a controlled laboratory environment, which
may have influenced our findings due to demand effects,
interactions with laboratory personnel, and payment for
participating versus a more natural use of the website.

Conclusions

Our study examined whether using MTR resulted in significant
reductionsin PTSS, whether levels of CSE changed throughout
the 3 study sessions over 3 weeks, and whether the changesin
CSE predicted changes in PTSS after using the website. The
findings confirmed that PTSS symptomswent downusingMTR
over the study period, trauma survivor CSE improved, and
changein CSE correlated with changesin posttraumatic distress.
Our study offers support for the clinical value of the standalone
MTR and offersinitial evidence for a therapeutic mechanism
for the reduction in PTSS after working on a trauma recovery
website.

Acknowledgments

This study was supported by the National Science Foundation Smart and Connected Health program (11S-1418520).

Conflictsof Interest
None declared.

Multimedia Appendix 1

Correlations, means, and standard deviations of posttraumatic stress symptoms and coping self-efficacy.

[PDE File (Adobe PDF File), 41KB-Multimedia Appendix 1]

References

1.  Amstadter AB, Broman-Fulks J, Zinzow H, Ruggiero KJ, Cercone J. Internet-based interventionsfor traumatic stress-rel ated
mental health problems: areview and suggestion for future research. Clin Psychol Rev 2009 Jul;29(5):410-420 [FREE Full
text] [doi: 10.1016/j.cpr.2009.04.001] [Medline: 19403215]

2. WebbTL, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: a systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J
Med Internet Res 2010;12(1):e4 [FREE Full text] [doi: 10.2196/jmir.1376] [Medline: 20164043]

3. Benight CC, BanduraA. Social cognitive theory of posttraumatic recovery: the role of perceived self-efficacy. Behav Res

Ther 2004 Oct;42(10):1129-1148. [doi: 10.1016/j.brat.2003.08.008] [Medline: 15350854]

Bandura A. Self-Efficacy: The Exercise of Control. 1st Edition. New York: Henry Holt; 1997.

Benight CC, Harper ML. Coping self-efficacy perceptions as a mediator between acute stress response and long-term

distressfollowing natural disasters. J Trauma Stress 2002 Jun;15(3):177-186. [doi: 10.1023/A:1015295025950] [Medline:

12092909]

o~

http://mental .jmir.org/2018/4/€10309/ JMIR Ment Health 2018 | vol. 5 | iss. 4 | €10309 | p. 9

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v5i4e10309_app1.pdf
https://jmir.org/api/download?alt_name=mental_v5i4e10309_app1.pdf
http://europepmc.org/abstract/MED/19403215
http://europepmc.org/abstract/MED/19403215
http://dx.doi.org/10.1016/j.cpr.2009.04.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19403215&dopt=Abstract
http://www.jmir.org/2010/1/e4/
http://dx.doi.org/10.2196/jmir.1376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20164043&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2003.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15350854&dopt=Abstract
http://dx.doi.org/10.1023/A:1015295025950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12092909&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Benight et al

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Benight CC, Ironson G, Durham RL. Psychometric properties of a hurricane coping self-efficacy measure. J Trauma Stress
1999 Apr;12(2):379-386. [doi: 10.1023/A:1024792913301] [Medline: 10378175]

Benight CC, Freyal denhoven RW, Hughes J, Ruiz JM, Zoschke TA, Lovallo WR. Coping self-efficacy and psychological
distress following the Oklahoma City bombing. J Appl Social Pyschol 2000 Jul;30(7):1331-1344. [doi:
10.1111/j.1559-1816.2000.th02523.X]

Benight CC, Ciedlak R, Molton IR, Johnson LE. Self-evaluative appraisals of coping capability and posttraumatic distress
following motor vehicle accidents. J Consult Clin Psychol 2008 Aug;76(4):677-685. [doi: 10.1037/0022-006X.76.4.677]
[Medline: 18665695]

Ciedak R, Benight CC, Luszczynska A, Laudenslager ML. Longitudinal relationshi ps between self-efficacy, post-traumatic
distress and salivary cortisol among motor vehicle accident survivors. Stress Health 2011 Jan 12;27(3):€261-e268. [doi:
10.1002/smi.1379]

Ciedak R, Benight CC, Caden LV. Coping self-efficacy mediates the effects of negative cognitions on posttraumatic
distress. Behav Res Ther 2008 Jul;46(7):788-798 [FREE Full text] [doi: 10.1016/j.brat.2008.03.007] [Medline: 18456241]
Luszczynska A, Benight CC, Cieslak R. Self-efficacy and health-related outcomes of collective trauma. Eur Psychol 2009
Jan;14(1):51-62. [doi: 10.1027/1016-9040.14.1.51]

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]

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;15(9):€213 [FREE Full text] [doi: 10.2196/jmir.2690]
[Medline: 24080137]

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]

Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The Posttraumatic Stress Disorder Checklist for DSM-5
(PCL-5): development and initial psychometric evaluation. J Trauma Stress 2015 Dec;28(6):489-498. [doi: 10.1002/jts.22059]
[Medline: 26606250]

Diagnostic and Statistical Manual of Mental Disorders. 5th Edition. Washington: American Psychiatric Association; 2013.
Benight CC, Shoji K, James LE, Waldrep EE, Delahanty DL, Cieslak R. Trauma coping self-efficacy: a context-specific
self-efficacy measure for traumatic stress. Psychol Trauma 2015 Nov;7(6):591-599 [FREE Full text] [doi:
10.1037/tra0000045] [Medline: 26524542]

Kubany ES, Haynes SN, Leisen MB, Owens JA, Kaplan AS, Watson SB, et a. Development and preliminary validation
of abrief broad-spectrum measure of trauma exposure: the Traumatic Life Events Questionnaire. Psychol Assess 2000
Jun;12(2):210-224. [Medline: 10887767]

Weathers F, Litz B, Keane T, Palmieri B, Marx B, Schnurr P. PTSD Checklist for DSM-5 (PCL-5).: National Center for
PTSD URL: https://www.ptsd.va.gov/professi onal/assessment/adul t-sr/ptsd-checklist.asp [accessed 2017-10-05] [WebCite
Cache ID 6tzPZAQCE]

Klein B, Mitchell J, Abbott J, Shandley K, Austin D, Gilson K, et al. A therapist-assisted cognitive behavior therapy internet
intervention for posttraumatic stressdisorder: pre-, post- and 3-month follow-up resultsfrom an opentrial. JAnxiety Disord
2010 Aug;24(6):635-644. [doi: 10.1016/j.janxdis.2010.04.005] [Medline: 20447802]

Wagner B, Schulz W, Knaevelsrud C. Efficacy of an Internet-based intervention for posttraumatic stress disorder in Irag;
apilot study. Psychiatry Res 2012 Jan 30;195(1-2):85-88. [doi: 10.1016/j.psychres.2011.07.026] [Medline; 21813187]
Schwarzer R, Knoll N. Functional roles of social support within the stress and coping process: atheoretical and empirical
overview. Int J Psychol 2007 Aug;42(4):243-252. [doi: 10.1080/00207590701396641]

Price JL, MacDonald HZ, Adair KC, Koerner N, Monson CM. Changing beliefs about trauma: a qualitative study of
cognitive processing therapy. Behav Cogn Psychother 2016 Mar;44(2):156-167. [doi: 10.1017/S1352465814000526]
[Medline: 25511781]

Cooper AA, KlineAC, Graham B, Bedard-Gilligan M, Méello PG, Feeny NC, et al. Homework “dose,” type, and hel pfulness
as predictors of clinical outcomesin prolonged exposure for PTSD. Behav Ther 2017 Dec;48(2):182-194 [FREE Full text]
[doi: 10.1016/j.beth.2016.02.013] [Medline: 28270329]

Mausbach BT, Moore R, Roesch S, Cardenas V, Patterson TL. The relationship between homework compliance and therapy
outcomes: an updated meta-analysis. Cognit Ther Res 2010 Oct;34(5):429-438 [FREE Full text] [doi:
10.1007/s10608-010-9297-z] [Medline: 20930925]

Strunk DR, Cooper AA, Ryan ET, DeRubeis RJ, Hollon SD. The process of change in cognitive therapy for depression
when combined with antidepressant medication: predictors of early intersession symptom gains. J Consult Clin Psychol
2012 Oct;80(5):730-738 [FREE Full text] [doi: 10.1037/a0029281] [Medline: 22774791]

Cusack SE, Coleman JA, Rappaport LM, Sheerin C. Moderation of improvement in self-efficacy following group
psychotherapy for PTSD. Psychol Serv 2018 Jul 02. [doi: 10.1037/ser0000260] [Medline: 29963876)]

Wiedenfeld SA, O'Leary A, Bandura A, Brown S, Levine S, Raska K. Impact of perceived self-efficacy in coping with
stressors on components of the immune system. J Pers Soc Psychol 1990 Nov;59(5):1082-1094. [Medline: 2148350]

http://mental .jmir.org/2018/4/€10309/ JMIR Ment Health 2018 | vol. 5 | iss. 4| €10309 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1023/A:1024792913301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10378175&dopt=Abstract
http://dx.doi.org/10.1111/j.1559-1816.2000.tb02523.x
http://dx.doi.org/10.1037/0022-006X.76.4.677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18665695&dopt=Abstract
http://dx.doi.org/10.1002/smi.1379
http://europepmc.org/abstract/MED/18456241
http://dx.doi.org/10.1016/j.brat.2008.03.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18456241&dopt=Abstract
http://dx.doi.org/10.1027/1016-9040.14.1.51
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12555794&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://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/10.1002/jts.22059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26606250&dopt=Abstract
http://europepmc.org/abstract/MED/26524542
http://dx.doi.org/10.1037/tra0000045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26524542&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10887767&dopt=Abstract
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp
http://www.webcitation.org/

                                            6tzPZAqCE
http://www.webcitation.org/

                                            6tzPZAqCE
http://dx.doi.org/10.1016/j.janxdis.2010.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20447802&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2011.07.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21813187&dopt=Abstract
http://dx.doi.org/10.1080/00207590701396641
http://dx.doi.org/10.1017/S1352465814000526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25511781&dopt=Abstract
https://doi.org/10.1016/j.beth.2016.02.013
http://dx.doi.org/10.1016/j.beth.2016.02.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28270329&dopt=Abstract
http://europepmc.org/abstract/MED/20930925
http://dx.doi.org/10.1007/s10608-010-9297-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20930925&dopt=Abstract
http://europepmc.org/abstract/MED/22774791
http://dx.doi.org/10.1037/a0029281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22774791&dopt=Abstract
http://dx.doi.org/10.1037/ser0000260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29963876&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2148350&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Benight et al

29.

30.

31.

32.

Chesney MA, Chambers DB, Taylor JM, Johnson LM, Folkman S. Coping effectiveness training for men living with HIV:
resultsfrom arandomized clinical trial testing agroup-based i ntervention. Psychosom Med 2003;65(6):1038-1046. [Medline:
14645783]

Johnson MO, Neilands TB, Dilworth SE, Morin SF, Remien RH, Chesney MA. Therole of self-efficacy in HIV treatment
adherence: validation of the HIV Treatment Adherence Self-Efficacy Scale (HIV-ASES). J Behav Med 2007
Oct;30(5):359-370 [FREE Full text] [doi: 10.1007/s10865-007-9118-3] [Medline: 17588200]

Luszczynska A, Sarkar Y, Knoll N. Received social support, self-efficacy, and finding benefits in disease as predictors of
physical functioning and adherence to antiretroviral therapy. Patient Educ Couns 2007 Apr;66(1):37-42. [doi:
10.1016/j.pec.2006.10.002] [Medline: 17097259]

Riazi A, Thompson AJ, Hobart JC. Self-efficacy predicts self-reported health status in multiple sclerosis. Mult Scler 2004
Feb;10(1):61-66. [doi: 10.1191/1352458504ms9860a] [Medline: 14760954]

Abbreviations

CSE: coping self-efficacy

MANOVA: multivariate analysis of variance

MTR: My Trauma Recovery

PCL-5: Posttraumatic Stress Disorder Checklist version 5
PTSD: posttraumatic stress disorder

PTSS: posttraumatic stress symptoms

RCT: randomized controlled trial

SCT: social cognitive theory

Edited by J Torous; submitted 06.03.18; peer-reviewed by SFletcher, N Gorg; comments to author 24.03.18; revised version received
19.07.18; accepted 20.09.18; published 29.11.18

Please cite as:

Benight CC, Shoji K, Yeager CM, Weisman P, Boult TE

Predicting Change in Posttraumatic Distress Through Change in Coping Self-Efficacy After Using the My Trauma Recovery eHealth
Intervention: Laboratory Investigation

JMIR Ment Health 2018;5(4):€10309

URL: http://mental.jmir.org/2018/4/€10309/

doi: 10.2196/10309

PMID: 30497992

©Charles C Benight, Kotaro Shoji, Carolyn M Yeager, PamelaWeisman, Terrance E Boult. Originally published in IMIR Mental
Health (http://mental .jmir.org), 29.11.2018. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), 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 origina publication on http://mental .jmir.org/, as well as this copyright and license information must
be included.

http://mental .jmir.org/2018/4/€10309/ JMIR Ment Health 2018 | vol. 5 | iss. 4 | €10309 | p. 11

RenderX

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14645783&dopt=Abstract
http://europepmc.org/abstract/MED/17588200
http://dx.doi.org/10.1007/s10865-007-9118-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17588200&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2006.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17097259&dopt=Abstract
http://dx.doi.org/10.1191/1352458504ms986oa
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14760954&dopt=Abstract
http://mental.jmir.org/2018/4/e10309/
http://dx.doi.org/10.2196/10309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30497992&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

