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Abstract

Background: Barriersto accessing in-person care can prevent veteranswith posttraumatic stress disorder (PTSD) from receiving
trauma-focused treatments such as exposure therapy. Mobile apps may help to address unmet need for services by offering tools
for usersto self-manage PTSD symptoms. Renew isamobile mental health app that focuses on exposure therapy and incorporates
asocia support function designed to promote user engagement.

Objective: We examined the preliminary efficacy of Renew with and without support from a research staff member compared
with waitlist among 93 veterans with clinically significant PTSD symptoms. We also examined the impact of study staff support
on participant engagement with the app.

Methods: In apilot randomized controlled trial, we compared Renew with and without support from a research staff member
(active use condition) with waitlist (delayed use condition) over 6 weeks. Participants were recruited through online advertisements.
The Posttraumatic Stress Disorder Checklist for Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5)
was used to measure PTSD symptoms at pre, post, and 6-week follow-up. Usage data were collected to assess engagement with
Renew.

Results: Resultsindicated a small effect size (d=—0.39) favoring those in the active use conditions relative to the delayed use
condition, but the between-group difference was not significant (P=.29). There were no differences on indices of app engagement
between the 2 active use conditions. Exploratory analyses found that the number of support persons users added to the app, but
not the number of support messages received, was positively correlated with app engagement.

Conclusions:  Findings suggest Renew may hold promise as a self-management tool to reduce PTSD symptoms in veterans.
Involving friends and family in mobile mental health apps may help bolster engagement with no additional cost to public health
systems.

Trial Registration: Clinical Trials.gov NCT04155736; https:/clinicaltrials.gov/ct2/show/NCT04155736

(JMIR Mhealth Uhealth 2022;10(11):e38951) doi: 10.2196/38951
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Introduction

Posttraumatic stress disorder (PTSD) is an often chronic and
debilitating condition associated with psychiatric and physical
comorbidities, functional impairments [1], and elevated health
care utilization [2]. PTSD affects a significant minority (8%)
of the general US population. An estimated 14% of veterans
returning from Iraq and Afghanistan meet the diagnostic criteria
for PTSD [3] and an additional 7.6% experience clinically
significant symptoms that warrant intervention but do not meet
diagnostic criteria[4].

Trauma-focused psychotherapy (ie, therapy that addresses
traumatic memories and trauma-rel ated appraisalsand includes
exposure or cognitive restructuring as a primary therapeutic
component) is recommended as the first-line treatment for
veterans with PTSD [5]. However, not al veterans with
clinically significant symptoms of PTSD are willing or ableto
access this kind of care. A lack of trained providers, logistical
barriers (eg, travel for in-person care), and concerns about
stigmatization may prevent veterans from receiving these
gold-standard interventions[6]. Mobile mental health appsthat
include trauma-focused techniques may be able to overcome
these barriers and increase the reach of such effective
intervention approaches.

Mobile mental health apps have proliferated in recent yearsand
are accessible to the 97% of US adults who now own
smartphones [7]. They can provide anonymous, on-demand
intervention 24/7 at very low cost. However, despite the growing
number of mobile mental health apps, appstargeting PTSD are
less common, and more evidence testing the efficacy of apps
addressing PTSD symptoms is needed [8,9].

The most well-supported app for PTSD is PTSD Coach, a
self-management tool designed to help users cope with
symptoms of PTSD. PTSD Coach has been evaluated in 3
randomized controlled trials (RCTs) to date. A small initial pilot
compared 8 weeks of PTSD Coach use with and without
clinician coaching in asmall sample of veterans and found that
both groups experienced reductions in PTSD symptoms, with
a medium effect size (d=0.54) favoring coaching but no
statistically significant group differences (P=.02; N=20; [10]).
The next pilot trial compared 1 month of app use with waitlist
among community members with elevated PTSD symptoms
(N=49) and found asmall effect favoring PTSD Coach (d=0.25)
that did not reach statistical significance (P=.05) [11]. Thethird
trial examined 12 weeks of app use among community members
with elevated PTSD symptoms (N=120) and found that
participants who received PTSD Coach showed significantly
greater reductionsin symptoms compared with waitlist, (P=.035)
with improvements maintained at the 3-month follow-up
(P=.113) [12]. However, differences between the PTSD Coach
group and waitlist were not significant (P>.05) at the
postintervention period.

Aside from studies of PTSD Coach, another RCT provided
service members with moderate PTSD symptoms (N=144)
access to several mobile apps that included psychoeducation,
social engagement, and relaxation exercises. Participants then
received either a6-week cognitive behavioral program designed
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to promote app use or 6 weeks of daily inspirational SMS text
messages[13]. There were no differences between groups; both
groups showed reductions in PTSD that were maintained at
3-month follow up, but deteriorated dightly 6-12 months | ater.

In summary, mobile apps may be useful for individuals with
PTSD symptoms, whether used alone or with coaching, but
current evidence is relatively weak and limited to only a few
RCTs. Currently, PTSD Coach is the only app for PTSD with
evidence to support its use as a stand-alone self-management
tool. However, because PTSD Coach does not directly address
thoughts, feelings, or memories of the traumatic event(s) through
exposure or cognitive restructuring, it is not a trauma-focused
intervention.

The most studied trauma-focused treatment for PTSD is
exposure therapy. Exposure therapy involves approaching the
traumatic memory (imaginal exposure) or trauma-related
situations and stimuli in real life (in vivo exposure). Extensive
evidence supports exposure therapy’ s efficacy for treating PTSD
in arange of trauma survivors [14]. It is also underutilized by
mental health providers because many providers believe
exposure therapy is more difficult for patients to tolerate than
other evidence-based treatments [15,16], although this
perception is not supported by empirical evidence [17,18].
Exposure has been implemented successfully in web-based
interventions, including cognitive behavioral programs with
written imaginal exposure [19-22], in vivo exposure [23], and
both [24]. However, despite promising findings from web-based
interventions, arecent review found that fewer than 10% of all
mobile apps targeting PTSD include any exposure component
[8], and to our knowledge, no studies have examined the efficacy
of PTSD self-management apps that use exposure techniques.
An important question, then, is whether apps that include
exposure therapy exercises can reduce PTSD symptoms.

Sustained user engagement is a key challenge with all maobile
mental health apps [25]. Most apps show a steep reduction in
usage after download, with only 1%-5% of users continuing to
use the app after 30 days [26]. Human feedback can provide
guidance, emotional support, and encouragement to increase
accountability and engagement with app-based interventions
[27-29]. Studies suggest that telephone support from trained
peer coaches [30] or clinicians [31] may improve engagement
with PTSD Coach. However, use of trained support personnel
limits scalability of such interventions due to challenges
associated with training, supervising, and monitoring coaches.
Thus, another unanswered question is whether support from a
friend or afamily member can provide the same benefit.

To address these research gaps, we developed Renew, an
exposure-based self-management mobile app for PTSD that
includes a peer support component. We recently demonstrated
the feasibility and acceptability of Renew in a small study of
18 adults who had experienced a traumatic event [32].
Qualitative data from this study suggested that users who were
motivated to work independently to manage their PTSD felt the
app would be helpful in reducing symptoms. Building on this
initial study, thisRCT aimed to assess the preliminary efficacy
of Renew in reducing PTSD symptomsfor veteranswith PTSD,
aswell as examine theimpact of the support component on app
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engagement. We hypothesized that veterans who used Renew
for 6 weeks (active use condition) would show greater reductions
in PTSD symptoms relative to the delayed use condition, and
that those who were assigned to receive support from project
staff (support condition) would show greater app engagement
than those who were not provided with a support person (no
support condition). We also explored relationships between
indices of support (number of peer support persons added to
the app and number of support messages received from peer
supporters) and indices of app engagement (time spent using
the app, time spent using exposure components of the app, and
number of points gained in the app, as a proxy for activity
completion).

Methods

Description of the Renew App

Renew isaself-management app for symptoms of PTSD. Renew
is unique from PTSD Coach in that it was designed to treat
PTSD symptoms, whereas PTSD Coach was designed to help
people manage and reduce acute experiences of distress. Renew
was developed by Vertical Inc. and is owned by the Department
of Veterans Affairs. Aninitial build of the app wasrevised using
feedback from volunteers who had experienced a traumatic
event during a small feasibility and usability study of Renew
[32].

The app includes 2 primary exposure components, namely,
process and approach. Both include a rationale, detailed
instructions, and examples, with prompts for users to provide
a 0-100 subjective unit of distress (using the Subjective Units
of Distress Scale[SUDS)) rating before and after each activity.
Process guides usersthrough imaginal exposure (ie, approaching
trauma memoriesthrough imagination) using a series of writing
prompts. In this activity, users describe their worst traumatic
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event for at least 20 minutes, using either their phone keyboard
or the talk-to-text function. Approach guides users through in
Vivo exposure by identifying real-life situations they have been
avoiding due to their trauma and building a hierarchy of
situations for them to approach.

A learn section includes psychoeducation about common
reactions to trauma, the development of PTSD symptoms, the
role of avoidance in maintaining symptoms, and the science
behind exposure therapy techniques. The self-care section allows
users to identify and schedule self-care activities that promote
relaxation, physical activity, and social engagement. Support
allows users to invite trusted friends or family members to be
part of their support team in Renew. Support personsareinvited
to download “ Renew Support” (available on Apple and Android
smartphones), which provides psychoeducation about PTSD
symptoms and information on how to support someone who is
working on managing PTSD symptoms. Support team members
receive notifications when the primary user earns points or
achieves anew level and areinstructed to send an encouraging
message through the app’s 1-way message system. Mativate
allows usersto personalize the app by selecting quotes, videos,
and imagesthat motivate them to work on managing their PTSD
symptoms. Users may add their own or select from Renew’s
built-in options. In progress, users can complete a 5-item
“symptom tracker” assessing coping self-efficacy, depression,
and PTSD symptoms. Users can view the results of these
assessments, as well as the SUDS data from process and
approach, over time in a graph view (Figures 1-6). Renew
prompts users to compl ete assessments every 2 weeks.

In addition to the main sections, Renew includes elements of
gamification: users earn points for completing activitiesin the
app and can level upto unlock new features and activities. Crisis
resources are also listed in the app. Users can turn on daily
notifications and receive reminders to use Renew.
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Figure 1. Sample screenshot of the Renew app home screen. The home screen displays the 6 primary components of the app. During onboarding, the
“Begin” button takes usersto a short, animated video that outlines the features of Renew and the rational e behind exposure as an approach to managing
posttraumatic stress.
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Figure 2. Sample screenshots of the Renew app—support. The image on the left displays some of the explanation of the support feature in Renew.
Theimage on theright displays an example of the messages auser might see from one of their support team membersin response to usage notifications.
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Figure 3. Sample screenshot of the Renew app—process. Thisimage shows the writing prompts available to users. Prompts are unlocked as the user
progresses in the program.
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Figure 4. Sample screenshot of the Renew app—process. This image shows a portion of the instructions shown to users after clicking on the writing
prompt sections.
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Figure 5. Sample screenshot of the Renew app—approach. Thisimage shows some of the instructions shown to users in the approach section of the
app.
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Figure 6. Sample screenshot of the Renew app—approach. This image displays the screen shown to users who have initiated an approach activity.
The activity istimed, and they have accessto alist of tips aswell as the content in the motivation section.
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exposure to a criterion A trauma, a PTSD symptom severity

Participantswere recruited viaonline advertisementsfromacross  SCOre Of 31 or grester [33] on the PTSD Checklist for the
the United States (Figure 7 and Multimedia Appendix 1). Diagnostic and Statistical Manual of Mental Disorders, fifth

Inclusion criteria were age 18 years or older, veteran status, €cition (DSM-5) [34], and access to an Android smartphone.

Figure7. CONSORT (Consolidated Standards of Reporting Trials) participant flow diagram.
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M easures

Demographics

Thisisa14-item baseline measure of demographic information,
including race, ethnicity, age, gender, and military service.

Posttraumatic Stress Disorder Checklist for DSM-5

The Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5)
[34] is a 20-item self-report measure of PTSD symptoms as
defined by the Diagnostic and Statistical Manual of Mental
Disorders [35]. The PCL-5 has high internal consistency
(Cronbach 0=.91-95 [36]) and strong test-retest reliability
[37,38]. The PCL-5 was delivered as an online survey. The
psychometric properties of the PCL-5 have been previously
tested when used in an online format [38].

Renew Usage Data

A research dashboard collected information on app usage,
including button presses, activities completed, length of time
users engaged with each app section, and number of characters
entered into free text fields of the app. No identifying
information was collected.

To measure user engagement with the Renew app, the following
variables were included in our analyses: time spent using the
app, time spent compl eting exposure activities, and the number
of points a user gained for completing activitiesin the app. All
time variables were measured in seconds, but are presented in
minutes in this paper for ease of interpretation. “Exposure
activities’ included both in vivo and written exposure tasks
(activities in the approach and process sections of the Renew
app). Users gained points for completing activities in the app,
with users gaining more points for completing exposure
activitiesthan for nonexposure activities. The number of points
a user gained over the 6-week period serves as a nontemporal
metric of engagement and a proxy for the number and type of
activities users completed over the app-use period. All usage
variables reported in this paper describe app usage during the
6-week active use period for all participants, regardless of study
condition.

Study Conditions

Renew Alone

Participants received a 30-minute orientation to Renew and
wereinvited to use the app as much as they wanted for 6 weeks.
Participants were allowed, but not instructed, to invite peer
support persons who could send 1-way messages of
encouragement through the Renew app.

Renew With Study Staff Support

Participants received a 30-minute orientation to Renew and
were instructed to add a study research assistant (RA) to their
support team. Participants were alowed to invite additional
peer support persons as they wished. Support team members
are notified when the participant levels up or earns points. The
assigned study RA responded to dl notificationswith reinforcing
messages (ie, “ Great job staying focused on recovery!™) or when
the participant had not earned points or gained a level in 7 or
moredays(ie, “Hey, it'sbeen awhile since you've used Renew.
Do you have time to focus on recovery today?’). Participants

https://mhealth.jmir.org/2022/11/e38951

McLean et d

wereinstructed to use the app as much as much as they wanted
for 6 weeks.

Delayed Use

Participants were informed that an RA would reach out to them
in 6 weeks to schedule the app orientation session with them
and that they could elect to receive study staff support or not.

Procedures

Potential participants completed an online screening assessing
study enrollment criteria. Eligible participantswere then emailed
the informed consent information sheet and met with a study
RA by phone to complete the informed consent process (see
Multimedia Appendix 2). After completing a baseline
assessment, consented participants were randomized by the
study RA and informed of their condition assignment over the
phone, at which point participants and researchers were
unblinded to study condition. Randomization was done by a
study RA using an online random block generator allocating
participants to the 3 groups using a 1:1:1 ratio. Participants
assigned to either of the 2 active treatment conditions were
guided through downloading Renew and given a special code
to alow them access to Renew’s content during a 30-minute
in-depth orientation to the app delivered by a study RA.

After the 6-week app-use phase, participants completed a
postuse online survey and a brief telephone interview. All
surveys were sent to the participants emails via REDCap, a
secure online data collection tool that enables users to design
and administer questionnaires. I nterviews were audio-recorded
and transcribed by study RAs. Participants in the active use
conditions completed a follow-up assessment online 6 weeks
after the postuse assessment (ie, week 12). Participants in the
delayed use condition only completed pre- and postuse surveys.
Participants were compensated with an online gift card in the
amount of US $100 after study completion. Study data were
collected from July 18, 2020, to February 3, 2021.

Statistical Analysis

Our first hypothesis was that veterans in either treatment
condition would show greater reductions in PTSD symptoms
relative to delayed use. We al so hypothesized that veteranswho
were assigned a support team member would engage with
Renew more and show greater reductions in PTSD symptoms
than those who were not assigned a support team member. In
addition, we explored the rel ationship between indi ces of support
and indices of app engagement.

The primary hypothesiswastested using the MIXED procedure
[39] in SAS 9.4 (SAS Institute) [40] to fit a mixed analysis of
variance (ANOVA) model. Restricted maximum likelihood
estimation was used to conduct the analysis following the
intention-to-treat principle and alow for missing data. For the
equally spaced time points, which included the 6 weeks from
baseline to posttreatment and the 6 weeks from posttreatment
to follow-up, the model assumed an autoregressive error
covariance structure. The model included time and treatment
group as factors with the interaction term testing group
differences in PCL-5 change or slope, which was the primary
outcome of interest.
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For analyses of indices of support, the variables of interest were
characterized by skew distributions where nonparametric tests
are more appropriate: for the secondary hypothesis comparing
indices of support between the 2 active use conditions, we used
the Mann-Whitney-Wilcoxon test and area under the receiver
operating characteristic curve effect size [41]. For the
exploratory analysis of associationswith indices of support, we
used the Spearman’s rank correlation coefficient.

Ethics Approval

This study was approved by the Stanford Institutional Review
Board (IRB-52829).

Results

After trial commencement, participants detected a bug that
caused the app to crash when the approach feature was opened.
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This was reported by 11 participants before it was corrected
halfway through the study period.

Participant demographics are reported in Table 1. Participants
were predominately women (64/93, 69%) and reported a mean
age of 49 (SD 9.3) years.

The mixed model ANOVA estimates showed a larger PCL-5
decrease during the 6-week period for the active use group
compared with the delayed use group (—6.14 vs —1.84; Figure
8). This difference was not significant (P=.29), with a small
effect size (d=—0.39) [42]. Using the model estimates, the
within-group PCL -5 change from baseline to posttreatment was
significant for the combined active use participants (—6.14, 95%
Cl —10.66 to—1.62; P=.008), but not for the delayed use group.
During the usage period from 6 to 12 weeksfor the delayed use
group, the within-group PCL-5 change was also significant
(-10.1, 95% CI —15.7 to —4.44; P<.001).
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Table 1. Participant demographics (N=93).

Demographics Values, n (%)
Gender?
Men 29 (31)
Women 64 (69)
Race”
White or European American 59 (63)
Black or African American 22 (24)
Another racial identity 11(12)
American Indian or Alaska Native 5(5)
Asian or Asian American 33
Middle Eastern/North African 1(1)
Ethnicity
Not Hispanic or Latinx 83(89)
Hispanic or Latinx 10 (12)

Relationship status

Married/partnered 33(35)
Single, not in arelationship 23 (25)
Separated/divorced 20 (22)
Single, in arelationship 15 (16)
Widowed 2(2
Education
Some high school 1(1)
Some college or a 2-year degree 47 (51)
Earned a4-year degree 21 (23)
Postgraduate 19 (20)
High school or General Educational Development 5(5)
Employment
Not currently working for pay 35(38)
Full-time work 29 (31
Retired 20(22)
Part-time work 9(10)
Military status
Veteran 81 (87)
Retired 11(12)
National Guard 1(1)

3N o participants identified as transgender, nonbinary, or another gender identity.
bpartici pants were allowed to select more than 1 race.
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Figure 8. PCL-5 score comparison—active use versus delayed use. PCL-5:
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During the 6-week active use period, the median number of
minutes spent using Renew was 104.75 (IQR 42.32-218.42).
There were no differences between the support and no support
groups on engagement indices (Table 2). Comparing the PCL-5
changes between the 2 active use conditions, the O- to 6-week

Table2. IQR, P values, and AUC? for usage variables.

change in PCL-5 estimated by the mixed ANOVA model was
—8.54 (95% CI —15.2 to —1.93) for the no support condition
compared with —4.02 (95% CI —10.3 to 2.24) for the support
condition, resulting in a small effect size difference of —0.40.
This difference was not significant (P=.28).

Variables No support (n=30), median  Support (n=31), median Mann-Whitney-Wilcoxon test, P Effect size AUC (rat-
(IQR) (IQR) vaue ing)

Timein app (minutes) 102 (67-267) 122 (57-231) 72 0.53 (null)

Timein exposure (minutes) 41 (3-113) 27 (6-106) 91 0.49 (null)

Number of points 155 (50-410) 185 (60-510) .52 0.55 (null)

8AUC: area under the receiver operating characteristic curve.

BAIl time variables were measured in seconds but are presented here in minutes for ease of interpretation.

Because participants in both the support and no support
conditions were able to add their own support team members
(eg, family or friends), we explored the impact of the support
feature in 2 additional ways. the number of total support
messages received (including study staff and peer messages,
these could not be disaggregated) and the number of support
team members added (excluding the study staff member).
Participants in the support condition received a median of 19
messages (IQR 18-21) and participants in the no support
condition received amedian of 0 messages (IQR 0-0). Asshown

https://mhealth.jmir.org/2022/11/e38951

RenderX

in Table 3, none of the associations were significant or met the
criterion for moderate effect size rating (Spearman p=0.3;
P=.05). However, when support is operationalized as the number
of support persons added (excluding the staff person among
thosein the support condition), there are significant associations
(P=.004 for timein app, P=.02for timein exposure, and P=.005
for number of points, Table 3). with engagement variables.
More support persons added was associated with greater time
in app, more time in exposure, and a greater number of points.
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Table 3. Correlation (Spearman p) between number of support messages/support persons and app engagement (all groups combined).

Variable Number of messages, p (95% CI) P value Number of people, p (95% CI) P value
Time in app (seconds)® 0.17 (-0.05t0 0.37) 13 031 (0.10t0 0.49) 004
Time in exposure (seconds) 0.08 (-0.13t0 0.29) 45 0.26 (0.05t0 0.44) .02
Number of points 0.21 (-0.00 to 0.40) .05 0.30 (0.09 to 0.48) .005

8Although time variables are presented elsewhere in the paper in terms of minutes for ease of interpretation, our analyses were conducted in terms of

seconds, so that is how our data are presented in this table.

Discussion

Principal Findings

Our results provide support for the preliminary efficacy of
Renew, with a small effect favoring app use compared with
delayed use. The between-group difference was not significant,
although veteranswho used Renew reported reductionsin PTSD
symptoms, whereas veterans in the delayed use condition did
not, until they began using Renew. PTSD symptom reduction
during the active use phase was approximately 6 points on the
PCL-5 for those in the active use condition and 10 points for
those in the delayed use condition, which is comparable to
findings from a study of PTSD Coach in a community sample
of traumasurvivorsover a 1-month period (7 points) [11]. These
findings suggest that Renew may represent another effective
self-management tool to reduce PTSD symptoms.

The 6-week use period was short relative to other studies and
may have underestimated the effect of Renew. The pattern of
PTSD symptom change indi cates some continued improvement
during the follow-up period, which is consistent with research
on PTSD Coach showing that symptoms declined over a
3-month use period and, to a lesser degree, a subsequent
3-month follow-up [12]. Thus, it seems warranted to examine
the impact of Renew over alonger use period in future studies.

Contrary to hypothesis, we did not see greater app engagement
or PTSD reduction among those in the support condition, who
were assigned a study staff person as one of their support team
members relative to those in the no support condition. The
support condition may not have been impactful because the
study staff person is not someone the veteran knows personally.

Consistent with thisinterpretation, the results of the exploratory
analyses suggested that adding friends or family as support team
members did promote engagement with Renew. The number
of support persons added (ie, beyond the study staff person as
required by study condition) was associated with greater overall
time spent in Renew, greater time spent in exposure, and
achieving agreater number of points. Potential reasons for this
association could be that adding a support team member, which
informs that person that the user is working to manage
symptoms of posttraumatic stress, could promote
self-accountability or could open the door to more direct forms
of social support (eg, supportive conversations between the
participants and their support person). The effect could also be
related to receiving encouraging messages from the peer support
person(s) through Renew. This finding has important public
health implications because it suggeststhat incorporating peers
may represent an effective approach to improve app engagement

https://mhealth.jmir.org/2022/11/e38951

at no cost. However, it isimportant to keep in mind that we do
not know the direction of this relationship. Participants who
engaged more with Renew could have been more inclined to
add support persons, or those who added more support persons
could have felt more encouraged to use Renew. We did not find
that the number of support messages received was related to
app use, but we were not able to isolate messages from peer
support team members from study staff members.

Veterans in this study were instructed to use the app as much
asthey wanted for 6 weeks and were oriented to and encouraged
to try al components of Renew. Although those in the support
condition received messages in response to their use of Renew,
there was no synchronous coaching provided (eg, coaching
phone calls). Thisallowed usto approximate what the effect of
Renew may be in routine use, with no additional resources
provided. However, it is possible that scaffolding to support
app engagement would have resulted in greater clinical benefit.
Future studies could exploretheimpact of Renew with coaching
or asan adjunct to moretraditional care (eg, including atherapist
as a support team member). The Efficiency Model of Support
[43] could be a relevant protocol to use in future studies of
Renew to further evaluate the effectiveness of the support
function.

Limitations

Several study limitations should be considered. Firgt, participants
were veterans and therefore the findings may not generalize to
other populations, including civilians. Second, most of the data
collection occurred during the first wave of the COVID-19
pandemic in the United States, when movement restrictions
were high and vaccines were unavailable. It is unclear how
much COVD-19—elated stressimpacted PTSD symptoms, app
engagement, or outcomes in our study sample. Other research
with veterans enrolled in PTSD psychotherapy suggests that
the COVID-19 pandemic worsened PTSD symptoms [44] and
negatively impacted engagement with treatment [45]. It may
be that COVID-19—~elated stressors had a similarly negative
impact on PTSD symptoms and engagement with Renew. We
are currently examining data on COVID-19 stressors in this
sample in an effort to better understand the impact of the
pandemic on the veteran’s experience using Renew. Finaly,
wewere not ableto disaggregate the number of support message
from study staff and peers, limiting our ability to understand
how this feature was related to engagement.

Future Directions

Given the preliminary efficacy of Renew, future research
evaluating the app is warranted and several possible directions
can be considered. First, based on the pattern of change during
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the follow-up period and findings from PTSD Coach [11], we
recommend that Renew be tested in alonger use period than 6
weeks. This would allow researchers to explore an optimal
“dosage” of Renew. Second, inlight of the exploratory findings
on the support feature, future work may also examine ways to
encourage users to develop a personal support team. Third,
research examining engagement with different components of
Renew may be useful to determine whether the use of particular
features (eg, exposure components) is most closely associated
with symptom reduction. Finally, future work may consider
testing Renew as a supplement to psychotherapy or as part of
a stepped care model. For example, Renew may be useful for
individuals waiting to initiate psychotherapy or who have
completed psychotherapy and might benefit from Renew as a
tool to help them maintain their therapy gains.
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Conclusions

Study limitations notwithstanding, our findings indicate that
Renew holds promise as a self-management tool for PTSD
symptoms. The effect of Renew relative to the delayed use
condition was small over 6 weeks of use. However, given the
scalability and cost-effectiveness of mobile mental health apps,
even toolswith asmall effect have potential to help addressthe
unmet need for mental health care among individuals struggling
with PTSD symptoms. While not a replacement for traditional
treatment, self-management tool s such as Renew may represent
asufficient level of care for aproportion of veterans struggling
with PTSD symptoms and may also help veterans seek ahigher
level of care as needed.
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