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Abstract

Background: With widespread smartphone ownership, mobile health apps (mHealth) can expand access to evidence-based
interventions for mental health conditions, including posttraumatic stress disorder (PTSD). Research to evaluate new features
and capabilitiesin these appsiscritical but lags behind app development. Theinitial release of PTSD Coach, afree self-management
app developed by the US Departments of Veterans Affairs and Defense, was found to have a positive public health impact.
However, major stakeholder-driven updates to the app have yet to be evaluated.

Objective: We aimed to characterize the reach, use, and potential impact of PTSD Coach Version 3.1 in the genera public. As
part of characterizing use, we investigated the use of specific app features, which extended previous work on PTSD Coach.

Methods: We examined the naturalistic use of PTSD Coach during a 1-year observation period between April 20, 2020, and
April 19, 2021, using anonymous in-app event data to generate summary metrics for users.

Results: During the observation period, PTSD Coach was broadly disseminated to the public, reaching approximately 150,000
total users and 20,000 users per month. On average, users used the app 3 times across 3 separate days for 18 minutes in total,
with steep drop-offsin use over time; a subset of users, however, demonstrated high or sustained engagement. More than half of
users (79,099/128,691, 61.46%) accessed one or more main content areas of the app (ie, Manage Symptoms, Track Progress,
Learn, or Get Support). Among content areas, features under Manage Symptoms (including coping tools) were accessed most
frequently, by over 40% of users (53,314/128,691, 41.43% to 56,971/128,691, 44.27%, depending on the feature). Users who
provided initial distress ratings (56,971/128,691, 44.27%) reported relatively high momentary distress (mean 6.03, SD 2.52, on
ascale of 0-10), and the use of a coping tool modestly improved momentary distress (mean —1.38, SD 1.70). Among users who
completed at least one PTSD Checklist for DSM-5 (PCL-5) assessment (17,589/128,691, 13.67%), PTSD symptomswerelargely
abovetheclinical threshold (mean 49.80, SD 16.36). Among userswho completed at |east two PCL -5 assessments (4989/128,691,
3.88%), PTSD symptoms decreased from the first to last assessment (mean —-4.35, SD 15.29), with approximately one-third
(1585/4989, 31.77%) of these users experiencing clinically significant improvements.

Conclusions: PTSD Coach continues to fulfill its mission as a public health resource. Version 3.1 compares favorably with

version 1 on most metrics related to reach, use, and potential impact. Although benefits appear modest on an individual basis,
the app provides these benefitsto alarge population. For mHealth appsto reach their full potential in supporting traumarecovery,
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future research should aim to understand the utility of individual app features and identify strategies to maximize overall

effectiveness and engagement.

(JMIR Ment Health 2022;9(3):€34744) doi: 10.2196/34744

KEYWORDS

posttraumatic stress disorder; trauma; mental health; mHealth; mobile app; public health; self-management; mobile phone

Introduction

Background on PTSD Coach

With 85% of US adults now owning a smartphone [1], mobile
hedlth (mHealth) apps remain one of the most promising avenues
for disseminating evidence-based interventionsfor mental health
[2]. Increased dissemination of mental health interventionsis
sorely needed, as only a minority of individuals with mental
health concerns receive services. For example, only one-third
of US adults with amoderately severe mental health condition
received treatment in a given year [3]. There are a variety of
barriers to traditional, in-person services, including mental
health stigmaand limited accessto care, both of which are more
pronounced for racial and ethnic minorities[4,5]. mHealth apps
arewell-positioned to mitigate these barriers, with their discreet
nature and asimilar rate of smartphone ownership across White,
Black, and Hispanic groupsin the United States[1]. Responding
to thisapparent potential, the devel opment of mHealth apps has
exploded in popularity; however, systematic research on them
has lagged far behind [6-8]. To understand their value from a
public health perspective, it is important to characterize the
reach, use, and potentia benefits of these apps. Furthermore,
evaluating mHealth apps on an ongoing basis, especially as
apps are modified or updated with new features, can provide
an important feedback loop to inform researchers about what
is working well and what could be improved within apps [9].
This study focuses on assessing the public health impact of an
mHealth app for posttraumatic stress disorder (PTSD), with
substantial updates to both the features in the app and the
analytic capabilities for understanding its use.

PTSD is a significant mental health condition due to its often
debilitating effects on psychosocial functioning and quality of
life [10,11] and its high prevalence, especialy among military
veterans [12,13]. As part of a portfolio of mHealth apps [14],
the PTSD Coach app was developed by the US Department of
Veterans Affairs (VA) National Center for PTSD (NCPTSD)
and the US Department of Defense Center for Telehealth and
Technology. PTSD Coach was designed with veterans and
service members in mind and was also intended as a public
health resource to help any individual impacted by trauma. As
such, the app has been available to the public since 2011 on
both iOS and Android platforms. Drawing from evidence-based
treatments (eg, cognitive behavioral therapy [15]), PTSD Coach
provides psychoeducation, self-assessments, coping tools, and
resourcesfor support and professiond care; the self-management
app is not meant to replace treatment with a mental health
professional. Importantly, PTSD Coach is provided free of
charge and protects users privacy by collecting data
anonymoudly (ie, noidentifying information). Theappisoffered
in both English and Spanish, is accessible to peoplewith visua
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and hearing impairments, and can be used without internet
connectivity. PTSD Coach is available worldwide, through its
USversion (described in this paper) aswell as separate versions
developed in 6 other countries (aresult of sharing source code
with international partners[16]).

In 2015, Owen et a [17] sought to provide an initial
characterization of thereach, use, and potential impact of PTSD
Coach in the general public. To do so, they examined in the
wild data (ie, data from people who are using the publicly
available version of the app in their everyday lives), thus
enabling the assessment of naturalistic patterns of use.
Evaluating PTSD Coach, version 1, between March 2011 and
February 2014, the authors found that the app had been broadly
disseminated with over 150,000 downloads and over 10,000
active users per month, had reached its target audience (eg,
veterans and civilians with PTSD symptoms, their family
members, and mental health providers), and was reviewed
positively by users. The authors provided descriptive statistics
on patterns of app use; for example, showing that users used
the app an average of 6 times and for a total duration of 5
minutes. Of note, although most users had steep drop-offsin
use of the app over time, as is the case with self-management
apps more broadly [18], there was asubset of high-engagement
users who reported that they incorporated the app as part of a
daily routine and continued to use the app even a year later.
Lastly, on average, users who completed self-assessments
endorsed PTSD symptoms above clinical threshold and rated
high levels of momentary distress; after using a coping tool,
momentary distress decreased by an average of 2 points (on a
scale of 0-10), highlighting the benefits of the app during times
of need. Findings from the study by Owen et a [17] are
consistent with findings from controlled research studies (eg,
randomized controlled trials) on PTSD Coach, in which the app
was associated with positive user experiences [19,20] and
benefits [21-23] in both veteran and civilian samples.

Updatesto PTSD Coach

Since the study by Owen et a [17] was published, the PTSD
Coach app has undergone several substantial updates to its
design and features to address stakehol der feedback from users
and health care professionals. Thelook and feel of PTSD Coach
was revamped to have a clean, modern design (see Figures 1A
and 1B as well as 2A and 2B for examples), and the app
incorporated updated information about PTSD that was
consistent with the Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition [24]. In addition, new evidence-based
therapeutic features were added to the app, including
mindfulness and relationship tools and the option to complete
asafety plan for suicide prevention. For increased convenience,
users can now access favorite tools and view an inspiring quote
on the home screen of the app. Users can also more easily share
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the app with family and friends and provide feedback about the
app to the development team. Finaly, the app’s devel opment
team has improved its ability to detect, track, and resolve
problems in the app on both the iOS and Android platforms.
This may be especialy critica for Android, which has
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substantial heterogeneity in its smartphones and had stability
issueswith itsearlier operating system versions. In the previous
evaluation of version 1, Android users reviewed the app less
positively and werefound to have lower rates of use and smaller
benefits compared with iOS users[17].

Figure 1. Screenshots of the PTSD Coach home screen with 4 main content areas: (A) home screen from version 1; (B) home screen from version 3.1

(current version).
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Figure 2. Screenshots of the PTSD Coach distress meter with which users can rate subjective units of distress on ascale of 0to 10 rating: (A) distress

meter from version 1; (B) distress meter from version 3.1 (current version).
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Another significant update is that PTSD Coach can now
accommodate user-level analyses on all features of the app. To
do so, anonymousinstall codes (generated upon thefirst launch
of the app) are used asa proxy for individual users. Previously,
to establish a baseline on the reach, use, and potential impact
of PTSD Coach inthe general public, Owen et al [17] analyzed
data which were available in aggregate form only (ie, at the
group level). The data were primarily available in aggregate
formfor two groups: first-time users and returning users. It was
not possible to link which first-time users went on to become
returning users; consequently, they could not analyze any
individual user's data (eg, change in PTSD symptoms over
time). Furthermore, some metrics (eg, levels of momentary
distress) were not available to be analyzed for users asawhole
(ie, first-time and returning users combined), and other metrics
(eg, use of specific coping tools) were not availableat all. Thus,
this limited obtaining detailed information about how users
interacted with the app. Having this information could inform
researchers of what users needs are (eg, most frequently
reported PTSD symptoms) or what users finding helpful in the
app (eg, most frequently used coping tools).
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Objectives of This Study

In this study, we sought to characterize the reach, use, and
potential impact of the current version of PTSD Coach, version
3.1, which was released on April 20, 2020. In particular, we
aimed to build upon the study by Owen et a [17] by
characterizing the use of specific features of the app, within the
main content areas, to obtain afine-grained picture of how users
are interacting with the app. This aim is consistent with the
growing recognition in the literature that evaluating the quality
of engagement with an app iscritical in addition to the quantity
of engagement [25]. Given the differences observed between
iOS and Android users with version 1 of the app, we aso
compared reach, use, and impact by platform. Notably, we did
not seek to directly replicate Owen et a [17] because of changes
in the instrumentation of the app (eg, differences in the
availability of data), mismatch in the length of data observation
periods (ie, 3 years vs 1 year), and relevant environmental
factors that we could not control (eg, increasing proliferation
of smartphone devices). However, given the updates to the
PTSD Coach app, we expected that the findings for version 3.1
would generally demonstrate maintained or improved metrics
related to reach, use, and potentia impact, compared with
version 1.
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Regarding relevant environmental factors, we notethat our data
observation period (April 2020 to April 2021) fell squarely
within the timeframe of the COVID-19 pandemic. Because the
pandemic contributed to rising level s of mental health symptoms
[26], it was possible that we would observe evidence of wider
reach and increased use of PTSD Coach as a function of the
stressors associated with the pandemic. Because we did not
have version 3.1 data before April 2020, we could not rule out
this possibility, and we certainly hope that the app has been
helpful to those experiencing heightened PTSD symptoms
during this challenging time. In thisevaluation, we consider the
potential role of the pandemic by contextualizing our findings
with this lens (eg, seeing whether users are endorsing higher
levels of PTSD symptoms now compared with in the study by
Owen et a [17] and seeing whether use of the app seemed to
fluctuate alongside peaks of COVID-19 cases in the country).

Our data observation period also overlapped with 2 large-scale
initiativeswithin the VA health care system. First, the VA Office
of Connected Care (OCC) started a program in 2016 that
distributes tablets to veterans engaging in telehealth services;
this program is ongoing and, more recently, hasfocused oniOS
tablets specifically [27,28]. Between April 2020 and April 2021,
the OCC downloaded PTSD Coach along with other health
care—related apps onto 95,000 i OS tabl ets provided to veterans.
Second, between January 2020 and December 2020, the
NCPTSD trained 1100 VA staff members at 19 sites across the
country on the use of VA mHealth apps in the care of veterans
[29]. As part of these training sessions, VA staff downloaded
and explored the PTSD Coach app, including a safety plan for
suicide prevention. Because of the anonymous nature of the app
data, we were unable to determine which PTSD Coach users
were veterans using VA-provided iOS tablets or VA staff
members undergoing mHealth app training. However, we
discuss aspects of our findingsthat were likely shaped by these
initiatives.

Methods

Data Sources

We utilized download and use data from the public version of
the PTSD Coach mobile app between April 20, 2020, and April
19, 2021. The download data came from the Apple App Store
(foriOS devices) or the Google Play Store (for Android devices)
and included the country code associated with a user’s Apple
ID or Google Play account. The use data corresponded to in-app
events, that is, actions taken by the user in the app (eg, screens
selected and buttons pressed), and were collected for quality
improvement purposes. There were use data for each install
code, which was a unique, random sequence of numbers and
letters generated upon the first launch of the app. These install
codes were used as proxies for individual app users. Although
we do not think this was the case for most users, a user could
have had more than one install code as aresult of deleting and
installing the app multiple times or installing the app on multiple
devices. Users can aso opt out of sharing their use data within
the app settings. All use data were anonymous and encrypted
and stored on a secure server. No identifying or device
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information (other than whether the platform was iOS or
Android) was collected or stored.

Ethics Approval

These datawere collected by the NCPTSD mobile mental health
program as part of ongoing quality improvement, which was
approved by the Palo Alto VA Research and Development
Committee (RDIS No. ROS0021). The Institutional Review
Board at Stanford University School of Medicine reviewed the
project and determined that it was non-research.

The PTSD Coach, Version 3.1, Mobile App

Onboarding and Home Screen

After users accepted the End User License Agreement (EULA),
they were shown a brief tutorial about the four main content
areas of the app: Manage Symptoms, Track Progress, Learn,
and Get Support. Then, they could opt to personalize the app
(eg, by adding pictures, music, support contacts, or switching
to using the app in Spanish) or they could proceed directly to
the app content (which took them to the home screen). From
the home screen, users could access the 4 main content areas
(Figure 1B). In addition, from the home screen, users could
open alateral menu with the option of completing a safety plan
for suicide prevention. This lateral menu also had options for
usersto learn more about and personalize the app, managetheir
data, and share and give feedback about the app.

Manage Symptoms

Users could indicate acurrent PTSD-rel ated symptom that they
were experiencing: Reminded of Trauma, Avoiding Triggers,
Disconnected From People, Disconnected From Redlity,
Sad/Hopeless, Worried/Anxious, Angry, and Unable to Sleep.
Users could access a coping tool either through a
recommendation based on a selected symptom or by viewing
the complete list of tools; they could also access alist of tools
previously marked as favorites. There were atotal of 23 coping
tools (see Multimedia Appendix 1 for thelist). Before and after
using a tool, users were asked to rate their current level of
distress (ie, momentary distress) using a visual thermometer
analog corresponding to ascale from 0 to 10 (Figure 2B); users
had the option to skip or turn off this rating feature. We refer
to these ratings as pretool and posttool subjective units of
distress (SUDs).

Track Progress

Users could compl ete and receive feedback on a self-assessment
of their PTSD symptoms, view a graph and details of their past
self-assessments, and set a reminder to take future
self-assessments. The self-assessment used was the PTSD
Checklist for DSM-5 (PCL-5[30]), which has 20 itemsthat are
answered on a5-point scale (O=not at all to 4=extremely) about
how much a person was bothered by individual symptoms in
the past month. The PCL-5 was found to have good reliability
and validity in both civilian [31] and veteran [32] samples.
Scores of 31 to 33 or higher correspond with a likely PTSD
diagnosis [32], and decreases of approximately =5 points and
>10 points indicate reliable and clinically significant change,
respectively [30].
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Learn

Users could read psychoeducational information organized
under 3 categories. About PTSD, Getting Professional Help,
and PTSD and the Family. There are 21 |earn topics under About
PTSD, 22 learn topics under Getting Professional Help, and 12
learn topics under PTSD and the Family (see Multimedia
Appendix 1 for thelist).

Get Support

Users could access resources for additional support organized
under 3 categories: Crisis Resources, Find Professional Care,
and Grow Your Support. Under Crisis Resources, information
for suicide prevention and crisis hotlineswere included, aswell
as the option to add a personal support contact. Under Find
Professional Care, a broad range of mental health treatment
resourceswerelisted, including information for military-specific
treatment options (eg, VAs and Vet Centers) and options open
to the general public (eg, Psychology Today). Under Grow Your
Support, there were ideas about waysto reach out to and connect
with others, including information for joining both
military-specific (eg, Team Red, White, and Blue) and general
groups (eg, Meetup groups). Resources under all 3 categories
contained direct links to phone numbers and websites.

Safety Plan for Suicide Prevention

Located in the lateral menu, the safety plan for suicide
prevention was based on the Safety Planning Intervention [33].
Inatutorial, userswerefirst oriented to the purpose of the safety
plan, encouraged to discuss the saf ety plan with a provider, and
given crisis resources and optionsfor finding professional care.
The safety plan was divided into 6 sequential steps, which
comprised a predetermined and individualized set of strategies
designed to help individuals manage mental health crises (eg,
suicidal urges) instead of acting on impulse. These steps
correspond to identifying (1) warning signs, (2) self-coping
strategies, (3) social contacts and settings for purposes of
distraction, (4) family and friends for purposes of crisis
management, (5) mental health professionalsand agencies, and
(6) ways to restrict access to lethal means. Steps 3 and 6 have
2 parts, and steps 3 through 6 involve adding a contact. For
analysis, asafety plan was considered complete if a user filled
out complete information for all 6 steps.

AnalysisPlan

There were 9,415,339 in-app events in the data observation
period between April 20, 2020, and April 19, 2021. Each event
contained an event name, date and time stamp, and the
associated user’sinstall code and platform (ie, iOS or Android),
as well as any nontext data entered by the user (eg, SUDs
ratings). Following Kozlov et al [34], we considered events
with time stamps within 30 minutes of one another as part of a
single visit to the app; we took this approach to avoid
inconsistencies in the default app instrumentation for marking
the end of avisit. Thus, visit duration reflected the time that
passed between the first and last events that belonged to the
same visit. If a user had only one event in total (the result of
opening the app without responding to the EULA), visit duration
was encoded as 0 minutes; this was also the case for total app
use duration and time between the first and last app use.
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Data preprocessing was conducted using Python (version 3.7.7;
Python Software Foundation) with the pandas (version 1.05)
[35] and pyodbc (version 4.0.0) [36] libraries. Event data were
extracted from the server and labeled with their corresponding
visit numbers via Python scripts with embedded SQL queries.
Next, the data were run through a second Python script to
generate per-user summaries. This script first cleaned the data
and removed duplicate events, then extracted user-level metrics
in a table format and combined the user-level metrics into a
unified data set. We used the final data set of user-level metrics
to run descriptive statistics and difference tests using SPSS
Statistics (version 26; IBM) to evaluate the reach, use, and
potential impact of PTSD Coach, for all users and then
separately for iOS and Android users. For difference tests, the
t test (2-tailed) effect size was Cohen d (small: 0.2, medium:
0.5, and large: 0.8), and the chi-square test effect size was
Cramer V (small: 0.1 to <0.3, medium: 0.3 to <0.5, and large:
>0.5). Variables that were not normally distributed were
Box-Cox transformed (A=—0.3, with an additional 0.001 constant
added to handle values of 0) before performing difference tests
and calculating effect sizes.

For reach, we examined numbers of downloads and users,
including number of active users per month (ie, users who used
the app at least once during a given month) to see if reach was
sustained over the data observation period. For use, we examined
overall use of the app (eg, total number of visits), use of the app
over time (eg, retention), and use of specific features of the app
(eg, whether a coping tool was accessed). Regarding use of
specific app features, we determined the most frequently used
features at the level of the user, in which the number of users
who accessed a specific app feature at least once (collapsing
across all visits) was divided by the total number of users. For
impact, we examined first SUDs ratings and first PCL-5 scores
as well as changes in these metrics, by subtracting posttool
SUDsratings from pretool SUDsratings and by subtracting the
last PCL-5 score from the first PCL-5 score. To accurately
characterize use and impact, welimited analysestoinstall codes
whose first event fell inside the observation period; we
considered these to be new userswho started using the app after
version 3.1 was released and for whom we had maximum use
data

Lastly, regarding use of the app over time, for calculating
retention, we divided the 12-month period into the following
bins: days1to 7, weeks 1 to 4, and months 1 to 12. The starting
point was the user’ sfirst event. Subsequent events after thefirst
event could fall into different bins—for example, >0 and <24
hours after the first event (day 1), >0 and <7 days after the first
event (week 1), and >0 and <30 days after thefirst event (month
1). For the user percentage calculation for each bin, a user was
included in the numerator if they had a qualifying subsegquent
event relativeto their first event. The denominator was adjusted
for each bin to reflect the number of users with potential
observable data, which was based on when users started using
the app. For example, a user whose first event occurred on the
first day of the observation period (April 20, 2020) would be
included in the denominator for all bins. In contrast, a user
whose first event occurred on the second-to-last day of the
observation period (April 18, 2021) would be included in the
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denominator for the day 1 bin only, as it was not possible to
further observe their data with the observation period cutoff
(April 19, 2021). We evaluated both classic retention (ie, app
use on a specific day relative to first use) and rolling retention
(ie, app use on or after a specific day, relative to first use).

Results

All Users

Reach

During the observation period between April 20, 2020, and
April 19, 2021, there were 207,001 downloads of the PTSD
Coach app. Most of these (188,203/207,001, 90.92%) were

Hallenbeck et d

downloads from user accounts based in the United States. There
were 148,354 app users (ie, userswho used PTSD Coach at any
point during the observation period) and an average of 21,032
active monthly users (ie, users who used PTSD Coach at |east
once during a given month). The number of active monthly
users per month during the observation period isshownin Figure
3. Thisnumber was highest in the first month, fell in the second
month, and remained relatively steady for the remainder of the
year—a pattern that was driven by the number of iOS users(see
the section Reach under the subheading Comparison of iOSand
Android Users below for an explanation). Among the 148,354
total users, 128,691 (86.74%) were new users (ie, they started
using the app during the observation period).

Figure 3. Reach of PTSD Coach, version 3.1, between April 20, 2020, and April 19, 2021.
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Use lower, indicating that the means were positively skewed by
extreme values; indeed, maximum values were much larger
Overall Use than the means, whereas |QRsremained relatively small. These

The metrics of overall use for new users of PTSD Coach are
presented in Table 1. On average, users of PTSD Coach visited
the app approximately 3 times, with each visit having an average
duration of 5 minutes and involving 18 events. In total, users
spent approximately 18 minutes using the app across 3 unique
days. Compared with these means, the mediansand modeswere
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findings illustrate that there was a subset of users with much
higher levels of engagement than the average user. For example,
2.02% (2601/128,691) of new users visited the app on average
=18 times (ie, =22 SDs above the mean for al new users),
corresponding to a total of approximately 230 minutes spent
using the app across 26 unique days.
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Table 1. Overall use of PTSD Coach, version 3.1, among new users (n=128,691) between April 20, 2020, and April 19, 2021.

Category Mean (SD) Median? Mode? Range IQR?

Number of visits 3.26 (7.41) 2 1 1.00-501.00 2

Number of events per visit 17.89 (25.70) 9 1 1.00-1052.00 21

Visit duration (minutes) 4.60 (7.14) 2 0 0.00-203.20 6

Total duration (minutes) 17.55 (58.62) 4 0 0.00-6472.37 16

Number of unique days 2.70 (4.88) 1 1 1.00-222.00 2

#This was calculated after rounding values to the nearest whole integer for the number of events per visit, visit duration, and total duration.

Use Over Time

Therates of classic retention (app use on aspecific day, relative
tofirst use) and rolling retention (app use on or after a specific
day, relative to first use) for new users during the 12-month
observation period are displayed in Figure 4. As expected,
rolling retention rates were higher than classic retention rates.
For both classic and rolling retention, approximately 87% of
users(110,971/128,305, 86.49% and 111,660/128,305, 87.03%,
respectively) used the app during the first day of opening it (day
1). Because week 1 and month 1 areinclusive of day 1, retention
rates across these 3 periods are very similar. Beyond day 1,

8.53% (10,923/128,032) of users used the app during day 2
(classic retention), and 43.54% (55,744/128,032) of users used
the app during day 2 or later (rolling retention). At the other
extreme, for month 12, classic and rolling retention were
identical because of the observation period cutoff, with 0.69%
(62/8953) of users using the app in the 12th month after the
initial opening of the app. Lastly, relevant to rolling retention
specifically, new users had on average 31.54 (SD 64.01) days
that spanned their first and last use of the app. Upon restriction
to the subset of high-engagement users identified above
(2601/128,691, 2.02% of new users), the average time between
the first and last use of the app was 173.76 (SD 96.91) days.

Figure 4. Roalling and classic retention of PTSD Coach, version 3.1, new users.
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Use of Specific Features

After accepting the EUL A and compl eting onboarding, 65.86%
(84,763/128,691) of new users arrived at the home screen. A
total of 61.46% (79,099/128,691) of usersvisited acontent area.
Specifically, 25.69% (33,057/128,691) of the users visited 1
content area, 13% (16,702/128,691) visited 2 content aress,
9.58% (12,325/128,691) visited 3 content areas, and 13.22%
(17,015/128,691) visited all 4 content areas. The mean number
of content areas visited was 1.33 (SD 1.41).

https://mental .jmir.org/2022/3/e34744
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First, regarding specific content areas visited, 55.68%
(71,649/128,691) of usersvisited the Manage Symptoms. Within
this content area, 43.78% (56,347/128,691) of users selected at
least one of the eight PTSD-related symptoms. The three most
frequently selected symptoms were Reminded of Trauma
(29,960/128,691, 23.23%), Avoiding Triggers (19,387/128,691,
15.06%), and Unableto Sleep (18,127/128,691, 14.08%). Also
within this content area, 41.43% (53,314/128,691) of users
accessed at least one coping tool. The three most frequently
accessed toolswere Change Your Perspective (19,988/128,691,

JMIR Ment Health 2022 | vol. 9 | iss. 3 | 34744 | p. 8
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

15.53%), Inspiring Quotes (19,668/128,691, 15.28%), and
Ambient Sounds (17,753/128,691, 13.8%). Providing ratings
of momentary distress, 44.27% (56,971/128,691) of usersrated
their SUDs before using a coping tool, and 13.86%
(17,841/128,691) of users rated their SUDs before and after
using atool.

Second, 27.57% (35,480/128,691) of users visited the Track
Progress content area. Within this content area, 13.67%
(17,589/128,691) of users completed at least one PCL-5
assessment, and 3.88% (4989/128,691) of users completed 2 or
more assessments. In addition, 9.05% (11,647/128,691) of users
set areminder to complete future PCL-5 assessments.

Third, 28.49% (36,666/128,691) of users visited the Learn
content area. Within this content area, 16.29% (20,964/128,691)
of users viewed at least one learn topic under any category.
Under the About PTSD category, 12.55% (16,152/128,691) of
users viewed at least onelearning topic, with the most frequent
topic being PTSD Facts (8904/128,691, 6.92%). Under Getting
Professional Help, 3.47% (4463/128,691) of users viewed at
least one learn topic, with the most frequent topic being tools
for PTSD (2141/128,691, 1.66%). Under PTSD and the Family,
5.12% (6587/128,691) of users viewed at |east one learn topic,
with the most frequent topic being Fighting Fair (3366/128,691,
2.62%).

Fourth, 21.52% (27,701/128,691) of users visited the Get
Support content area. Within this content area, 9.7%
(12,491/128,691) of users viewed Crisis Resources, 5.76%
(7409/128,691) viewed Find Professional Care, and 6.68%
(8600/128,691) viewed Grow Your Support. From 1 of these 3
categories, 3.52% (4535/128,691) of users accessed a website
or phone resource. Also within this content area, 4.76%
(6129/128,691) of users added personal support contact.

Fifth, regarding the safety plan for suicide prevention, 2.47%
(3184/128,691) of users opened the plan, and 0.25%
(320/128,691) of users also completed the plan. Of note, the
1100 VA staff who participated in the NCPTSD mHealth app
training likely comprised about one-third of the users who
opened the plan. It is not clear how many staff completed the
plan, given that it was not required as part of the training.

Lastly, when restricting to the subset of high-engagement users
identified above (2601/128,691, 2.02% of new users), a much
higher proportion of these users visited key app features
compared with the proportion among all users. For example,
87.43% (2274/2601) of these high-engagement users accessed
at least one coping tool, 55.36% (1440/2601) completed at | east
one PCL-5 assessment, 52.67% (1370/2601) viewed at |east
one learn topic, 18.22% (474/2601) accessed a Get Support
website or phone resource, and 2.04% (53/2601) completed a
safety plan for suicide prevention. These percentages are
between 2 and 10 times greater than the percentages for all
users.

I mpact

Among the users who had pretool SUDs ratings (n=56,971),
first SUDs ratings reflected relatively high momentary distress
(mean 6.03, SD 2.52). Among the users who had both pretool
and posttool SUDsratings (n=17,841), SUDsratings decreased
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after using a tool, with a mean difference of —-1.38 (SD 1.70;
95% ClI —1.41 to —1.36), which was significantly different from
0 (t17840=—108.23; P<.001). The mean SUDs decrease was
comparable among the subset of high-engagement users who
had both pretool and posttool SUDs ratings (n=1447; mean
-1.48, SD 1.42). Excluding these high-engagement users from
analysisdid not impact the mean for the remaining users (mean
-1.37, SD 1.73), suggesting that the potential benefit of
momentary  distress relief was not driven by the
high-engagement users.

Among the userswho had at |east one PCL -5 score (n=17,589),
initial scores reflected high levels of PTSD symptoms (mean
49.80, SD 16.36), with 87.13% (15,326/17,589) of these users
with a score of =31 points (ie, the threshold for likely PTSD
diagnosis). Among users with at least two PCL-5 scores
(n=4989), scores decreased from thefirst to last PCL-5, with a
mean difference of —4.35 (SD 15.29; 95% Cl —4.77 to —3.92)
that was significantly different from zero, (tyges =—20.07;
P<.001). Specifically, 31.77% (1585/4989) of userswith at least
two PCL-5 scores had clinically significant decreases (ie, 210
points), and 44.34% (2212/4989) of users with at least two
PCL-5 scores had reliable decreases (ie, 25 points) in their
SCOores.

Compared with the mean for all users, the mean PCL-5 decrease
was somewhat larger for the subset of high-engagement users
who had at least two PCL-5 scores (n=1051; mean —5.95, SD
16.44). Excluding these high-engagement users from analysis
dlightly attenuated the mean for the remaining users (mean
-3.92, SD 14.94). These findings suggest that users asawhole
are till experiencing a potential benefit in PTSD symptom
reduction and that this benefit may be more pronounced for the
subset of high-engagement users.

Comparison of iOS and Android Users

Reach

Among the 207,001 downloads of the PTSD Coach app during
the observation period, 73.65% (152,461/207,001) were iOS
downloads and 26.35% (54,540/207,001) were Android
downloads. Of note, among the 152,461 i OS downl oads, 95,000
(62.31%) originated from the VA OCC initiativeto provideiOS
tablets to veterans engaging in telehealth services. Among the
148,354 total app users, 96,143 (64.81%) were iOS users, and
52,211 (35.19%) were Android users. There was an average of
13,628 active monthly iOS users and 7404 active monthly
Android users. Figure 3 displays active monthly usersfrom both
platforms for each month during the observation period. In
contrast to the number of Android users staying relatively
consistent throughout the months, the number of iOS users
peaked in the first month before it fell and remained steady,
which waslikely related to VA OCC striving to meet telehealth
demands by distributing iOS tabl ets during the early months of
the COVID-19 pandemic. Lastly, among the 128,691 new users,
80,006 (62.17%) were iOS users, and 48,685 (37.83%) were
Android users.
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Use of use compared with Android users. These differences were
statistically significant (P<.001) and were associated with
generally small effect sizes, with the exception of medium effect
sizes for number of events per visit, visit duration, and total
duration.

In Table 2, the metrics for overall use, use over time, and use
of specific featuresare displayed separately for iOS and Android
new users. Across all metrics, iOS users showed lower levels

Table 2. Use of PTSD Coach, version 3.1, among new users between April 20, 2020, and April 19, 2021, separated by platform.

Use category i0S users Android users Difference test® Effect size
(n=80,006) (n=48,685)
t test (df) Chi-square (df) Cohend Cramer V
Overall use
Number of visits, mean (SD) 3.18 (7.17) 3.39(7.78) —-3.66 (128,689) /AP 0.02 N/A
Number eventsper visit, mean (SD) 15.39 (23.57) 22.00 (28.40) -102.16 N/A 0.61 N/A
(128,689)
Visit duration (in minutes), mean  4.12 (6.67) 5.40 (7.78) -101.95 N/A 0.64 N/A
(SD) (128,689)
Total duration (in minutes), mean  16.03 (53.95) 20.06 (65.50) -99.52(128,689) N/A 0.62 N/A
(SD)
Number of unique days, mean (SD) 2.62 (4.67) 2.83 (5.16) -5.80(128,689) N/A 0.03 N/A
Use over time
Days between first and last use, 30.21 (64.33) 33.72 (66.04) -5.44(128,689) N/A 0.03 N/A
mean (SD)

Use of specific features

Home, n (%) 47,718 (59.64) 37,045 (76.09) N/A 3643.14 (1) N/A 0.17
Number of content areas, mean (SD)  1.24 (1.40) 1.49 (1.40) -30.52(128,689) N/A 0.18 N/A
Manage Symptoms content area, 41,730 (52.16) 29,919 (61.45) N/A 1060.20 (1) N/A 0.09
n (%)

Selected symptom 34,396 (42.99) 21,951 (45.09) N/A 54.02 (1) N/A 0.02

Rated pretool SUDS® 33,087(41.36)  23884(49.06)  N/A 727.86 (1) N/A 0.08

Rated pretool and posttool 7828 (9.78) 10,013 (20.57) N/A 2946.87 (1) N/A 0.15

SuDs*

Accessed coping tool 31,056 (38.82) 22,258 (45.72) N/A 594.30 (1) N/A 0.07
Track Progress content area, n 20,275 (25.34) 15,205 (31.23) N/A 525.90 (1) N/A 0.06
(%)

Completed 1 PCL-5¢ 10,137 (12.67) 7452 (15.31) N/A 178.27 (1) N/A 0.04

Completed =2 PCL-5s 2785 (3.48) 2402 (4.93) N/A 232.07 (1) N/A 0.04

Set assessment reminder 6507 (8.13) 5140 (10.56) N/A 216.20 (1) N/A 0.04
Learn content area, n (%) 20,766 (25.96) 15,900 (32.66) N/A 667.72 (1) N/A 0.07

Accessed learn topic 11,863 (14.83) 9101 (18.69) N/A 331.82 (1) N/A 0.05
Get Support content area, n (%) 16,407 (20.51) 11,294 (23.2) N/A 129.80 (1) N/A 0.03

Accessed web or phone re- 2346 (2.93) 2189 (4.5) N/A 217.76 (1) N/A 0.04

source

Added support contact 2707 (3.38) 3422 (7.03) N/A 886.82 (1) N/A 0.08
Completed safety plan for suicide 162 (0.2) 158 (0.32) N/A 18.18 (1) N/A 0.01

prevention, n (%)

3A|| differences were statistically significant at P<.001.
BN/A: not applicable.

®SUDs: subjective units of distress.

dpCL-5: Posttraumatic Stress Disorder Checklist for DSM-5.
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I mpact

Among theiOS (n=33,087) and Android (n=23,884) userswho
had pretool SUDs ratings, ratings from iOS users (mean 5.85,
SD 2.56) reflected lower momentary distress (P<.001; Cohen
d=0.16) than those from Android users (mean 6.26, SD 2.46).
Among the iOS (n=7828) and Android (n=10,013) users who
had both pretool and posttool SUDs ratings, iOS users (mean
-1.70, SD 1.80) had larger reductions (P<.001; Cohen d=0.33)
than Android users (mean —1.14, SD 1.59).

Among the iOS (n=10,137) and Android (n=7452) users who
had at least one PCL-5 score, initial scoresreflected lower levels
of PTSD symptoms (P<.001; Cohen d=0.06) for iOS users
(mean 49.39, SD 16.32) than for Android users (mean 50.36,
SD 16.40). Among iOS (n=2590) and Android (n=2399) users
with at least two PCL-5 scores, there was asimilar decrease in
scores (P=.26; Cohen d=0.03) fromthefirst tolast PCL-5 (iOS:
mean —4.58, SD 15.45; Android: mean -4.10, SD 15.12).

Discussion

Overview

Developed by VA NCPTSD and Department of Defense Center
for Telehealth and Technology, PTSD Coach is an
evidence-based, secure app that is available for free to the
genera public for the self-management of PTSD symptoms. In
aprevious study, version 1 of PTSD Coach was found to have
been positively received and had a wide reach among members
of the public, who used the app to varying extents and found it
helpful in reducing momentary distress [17]. Because PTSD
Coach has been updated in the last several years with new
features and analysis capabilities, in this study, we examined
the reach, use, and potential impact of the current version of
PTSD Coach, version 3.1, through utilizing public use data
between April 2020 and April 2021. In addition, as part of
evaluating use, we were able to extend prior work by
characterizing the frequency of use of specific app featuresin
PTSD Coach, thereby establishing a baseline on how the app
isbeing used as part of examining engagement [25].

Principal Findings and Comparison With Previous
Work

First, we found that the PTSD Coach app continued to achieve
broad dissemination to the general public, with approximately
210,000 downloads, 150,000 total users, 130,000 new users,
and 20,000 active users per month during the 1-year data
observation period. Among the 210,000 downloads, 95,000
downloads originated from VA OCC's initiative to distribute
iOStabletsthat were preloaded with arange of health care apps
to veterans. Even after accounting for these institutional
downloads, the reach of PTSD Coach appearsto be considerably
expanded for version 3.1 compared with version 1 (which had
approximately 150,000 downloads and 10,000 active users per
month during a 3-year observation period [17]).

Second, PTSD Coach, version 3.1, was used, on average, 3
times across 3 separate days for atotal duration of 18 minutes
of use. Outside of themean, other values (eg, median, maximum,
and IQR) for our use metrics revealed that there was a subset
of userswith much higher levels of engagement than the average
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user; we used an example cutoff (ie, =22 SDs above the mean
for the number of visits) to illustrate the use patterns for this
subgroup. Intermsof use over time, we observed sharp attrition
rates, however, there were also some userswho were still using
the app 12 months later, indicating potential long-term use.
Overall, these metrics demonstrate a similar pattern of use that
was previously found with version 1 [17]. Thereis preliminary
evidence, however, that version 3.1 was being used for alonger
total duration than version 1 (18 vs 5 minutes, respectively),
but we interpret this cautiously, given the different approaches
used to define the end of avisit.

For the use of specific features, which we were ableto examine
for the first time with version 3.1, we found that most users
(79,099/128,691, 61.46%) arrived at the home screen and
proceeded to amain content area. Among all the content areas,
Manage Symptoms was accessed most frequently. Within this
content area, over 40% (53,314/128,691, 41.43% to
56,971/128,691, 44.27%; depending on the feature) of users
selected a current symptom they wished to address, rated their
SUDs, and accessed a coping tool. Users indicated that they
most frequently wanted help with PTSD re-experiencing
symptoms (ie, Reminded of Trauma), and they frequently
accessed tools involving a cognitive restructuring component
(ie, Change Your Perspective and Inspiring Quotes); 1 caveat
wasthat these tool swere al so the most frequently recommended
across the different symptoms. In contrast to these Manage
Symptoms features, the use of specific featuresin other content
areas and parts of the app was lower (eg, the next highest was
20,964/128,691, 16.29% of users accessing a Learn topic) and
was lowest for the safety plan for suicide prevention (with only
320/128,691, 0.25% of users completing the plan). For the safety
plan, the actua frequency of use was likely lower, as our
numbers were influenced by the NCPTSD training for VA staff
on the use of VA mHealth apps. To better increase access to
thisfeature, the NCPTSD isworking on building a stand-alone
safety plan app.

Third, users of PTSD Coach who provided SUDs ratings or
completed self-assessments generally endorsed high levels of
momentary distress and high levels of PTSD symptoms with
most above clinical threshold. Thus, the reach of the app
includes members of the general population who are
experiencing difficulties in coping with trauma. In terms of
potential impact, the average decrease in momentary distress
after coping tool use (approximately 1 point on a scale of 0-10)
and the average decrease in PTSD symptoms (approximately
4 pointson the PCL-5) were both modest. It isimportant to note
that these averages were cal culated from a small proportion of
users (eg, 4989/128,691, 3.88%, with at least two PCL-5
assessments). However, even a minority of usersin this study
still represents a large number of people who experienced
potential benefits (eg, approximately one-third, 1585/4989,
31.77% of userswith at least two PCL-5 assessments had scores
reflecting clinically significant improvement in PTSD
symptoms). Comparing acrossthe 2 app versions, users appeared
to be similarly distressed. However, when compared with
version 1, version 3.1 appears to be associated with slightly
attenuated effects for SUDs change after tool use (ie, a 1-point
Vs 2-point average decrease); it is possible that, as the number
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of toolsincreased within the app, or as the number of mHealth
apps increased, a user might have experienced less satisfaction
even for the same tool (a general phenomenon known as the
paradox of choice [37]). Changes in PCL scores were not
availablein version 1 for comparison with version 3.1. Although
the impact on momentary distress may be small, there was a
positive trgjectory in the reduction of PTSD symptoms over
time with version 3.1.

Notably, the positive trajectory in PTSD symptom reduction
appears to reflect a potential overall benefit from the app.
Average PTSD symptom reduction (approximately 4 points on
the PCL-5) for all users with at least two PCL-5 assessments
(n=4989) was not primarily driven by a subset of
high-engagement users with at least two PCL-5 assessments
(n=1051). Thissubgroup, however, had adightly greater PTSD
symptom reduction (approximately 6 points). Considering the
use patterns described above (eg, a mean of 3 visits for 18
minutes of use), we think that most users may be experiencing
benefits from the app by practicing coping tools or learning
information about PTSD during times of distress. It isour hope
that, after discontinuing use of the app, these users can continue
to use the coping toolsthat they learned or are more empowered
to make decisions about how to manage PTSD. In contrast to
average users, the subset of high-engagement users visited key
features of the app more frequently and over an extended period.
These users may be incorporating app features as part of a
self-care routine; for example, regularly tracking PTSD
symptoms by compl eting self-assessments.

Lastly, we compared the reach, use, and potential impact of
PTSD Coach, version 3.1, for iOS and Android users. The app
continues to reach more iOS users than Android users, which
makes sense given that iOS users make up most smartphone
users in the United States [38]. However, iOS users used the
app to a lesser extent. iOS users also showed lower levels of
momentary distress and PTSD symptoms. There were mixed
findings on whether the 2 groups benefited similarly from the
app, with larger decreases in pre- to posttool SUDs for iOS
users than for Android users but similar decreases in PTSD
symptoms. Of note, most of these statistically significant
differences (which were not surprising given our large sample
size) were associated with small effect sizes, suggesting that
any difference in experience for an individual user acrossthe 2
platforms was relatively small. The greater reach, lower use,
and lower distress among iOS users could have been shaped by
VA OCC's broad distribution of iOS tablets to veterans (even
though veteransthemsel ves may be morelikely to own Android
smartphones[39]). Some veterans may have opened the app on
the tablet but were not motivated to continue to use it because
they did not have a particular need for it, in contrast to other
veterans or userswho searched, found, and installed the app on
their own. In fact, approximately only 40% of the veterans
receiving atablet during the observation period had adiagnosis
of PTSD (Cindie Slightam, MPH, email communication,
October 13, 2021). Taking into account VA OCC's potential
influence on version 3.1 iOS metrics, we may effectively be
seeing that differences between the 2 platforms have leveled
out over time (because with version 1, there was an opposite
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pattern with lower rates of use for Android users than for iOS
users[17]).

Limitations and Future Directions

Although our study had several strengths (eg, a large sample
size, a naturalistic approach, and the examination of specific
app features), it also had the following limitations. Our PTSD
Coach data were collected exclusively during the COVID-19
pandemic, which could have limited the generalizability of our
findings. We note that version 3.1 and version 1 users endorsed
similar levels of PTSD symptoms and that use of version 3.1
did not seem to fluctuate alongside peaks of COVID-19 cases
in the country. Thisincreased our confidence that use of PTSD
Coach during this time was till linked to self-management of
PTSD symptoms, rather than self-management of more general
distress.

We were able to shed light on how different features of the app
were being used, but these frequency findings could have been
influenced by order effects. For example, among the more
frequently accessed parts of the app, the Manage Symptoms
content area is located in the upper left quadrant of the home
screen, and Reminded of Trauma is at the top of the list of
symptoms. To draw stronger conclusions about which app
features users are attracted to, future research could use A/B
testing designs (eg, switching the order of app features and
examining the resulting impact).

Owing to the anonymous nature of the data, we did not have
information about our users, beyond their completed ratings
and self-assessments. We note that, compared with the
percentage of users who endorsed clinically significant PTSD
symptoms, a lower percentage of users accessed information
about getting professional care within the app. It may be helpful
to find ways to highlight these resources in the app. However,
it is possiblethat many of these users are already under the care
of a mental health professional. In addition to future research
investigating the treatment status of PTSD Coach users, it would
be vauable to know the characteristics of users (eg,
demographics, veteran status, and trauma history) who
experienced clinically significant symptom improvements. For
example, we would hope to see that usersin this group include
both veteranswith histories of combat traumaor military sexual
trauma as well as nonveterans experiencing other types of
trauma (eg, motor vehicle accidents). Gaining traction in the
literature, the precision medicine endeavor to answer, “What
works well for whom? [40] should include testing
self-management mHealth apps as an intervention format that
may be aparticularly good fit for certain individuals. Matching
people appropriately to using a self-management app could
potentially reduce the strain on the mental health system and
allow providersto maximizetheir time (eg, in thiscase, possibly
allowing for the reallocation of 476 direct clinical care hours,
if multiplying the n=1585 with clinically significant PTSD
symptom improvement by 18 minutes of app use).

Finally, although the raw use data contained timestamps for
individual events, the summary of metrics extracted for each
user was not in a longitudinal format. Thus, we could not
examine the order in which users engaged with different
features. For example, we extracted first and last PCL-5
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assessment scores, but we did not know when these
self-assessments occurred relative to other events in the app.
Having alongitudinal data set in which the use of key features
is logged in chronological order would enable researchers to
better investigate questions of how to optimize engagement
with the app. Given that there was a subset of high-engagement
users in PTSD Coach, which was consistent with naturalistic
studies of other VA self-management apps [34,41], future
research could investigate factors that are associated with
increased engagement [42] to try to underscore these factorsin
the app. One such factor could be the completion of a
self-assessment upon first using an app, as this was recently
linked to using an app on more days as well as using more
coping tools, within the COVID Coach app [41].

Conclusions

In summary, we found evidence that PTSD Coach, version 3.1,
is serving its intended purpose as a public health resource. The
app reached alarge number of people, including those who were
experiencing significant levels of PTSD symptoms (ie, thetarget

Hallenbeck et d

population), and likely expanded access to evidence-based
interventions and resources. Most users visited the app only a
few times but engaged with key app content. Some app features
(eg, coping tools) were accessed more frequently than others
(eg, self-assessments), giving researchers a sense of what was
appealing to users and what could potentially be improved
within the app. Although benefits in momentary distress and
PTSD symptomswere generally small on aper-individual basis,
the app made these benefits available to the population on a
large scale, which could have resulted in acumulative, positive
impact on public health (ie, with impact defined as the product
of reach and efficacy [43]). Future research should aim to more
flexibly examinethe utility of different app features (eg, through
A/B testing), aswell asto investigate questions on understanding
effectiveness (eg, to better match the intervention format to the
person) and optimizing engagement (eg, to enhance the
likelihood of a meaningful impact) with the app. Pursuing
research through these avenueswill help to ensure that mHealth
apps can reach their full potential to alleviate symptoms and to
enhance well-being and functioning for individualswith PTSD.
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