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Abstract

Background: Military members (MMs) and public safety personnel (PSP) are vulnerable to occupational stress injuries because
of their job demands. When MMs and PSP transition out of these professions, they may continue to experience mental health
challenges. The development and implementation of resilience-building mobile health (mHealth) apps as an emergent mental
health intervention platform has allowed for targeted, cost-effective, and easily accessible treatment when in-person therapy may
be limited or unavailable. However, current mHealth app development is not regulated, and often lacks both clear evidence-based
research and the input of health care professionals.

Objective: This study aims to evaluate the evidence-based quality, efficacy, and effectiveness of resilience-building mobile
apps targeted toward the MMs, PSP, and veteran populations via a scoping literature review of the current evidence base regarding
resilience apps for these populations and an evaluation of free resilience apps designed for use among these populations.

Methods: The studies were selected using a comprehensive search of MEDLINE, CINAHL Plus, PsycINFO, SocINDEX,
Academic Search Complete, Embase, and Google and were guided by PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews). A narrative synthesis of the resulting papers was performed. The
Alberta Rating Index for Apps was used to conduct a review of each of the identified apps. The inclusion criteria consisted of
apps that were free to download in either the Google Play Store or the Apple App Store; updated within the last 3 years; available
in English and in Canada; and intended for use by MMs, veterans, and PSP.

Results: In total, 22 apps met the inclusion criteria for evaluation. The resilience strategies offered by most apps included
psychoeducation, mindfulness, cognitive behavioral therapy, and acceptance and commitment therapy. Overall, 50% (11/22) of
apps had been tested in randomized controlled trials, 7 (32%) apps had been evaluated using other research methods, and 5 (23%)
apps had not been studied. Using the Alberta Rating Index for Apps, the app scores ranged from 37 to 56 out of 72, with higher
rated apps demonstrating increased usability and security features.

Conclusions: The mHealth apps reviewed are well-suited to providing resilience strategies for MMs, PSP, and veterans. They
offer easy accessibility to evidence-based tools while working to encourage the use of emotional and professional support with
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safety in mind. Although not intended to function as a substitute for professional services, research has demonstrated that mHealth
apps have the potential to foster a significant reduction in symptom severity for posttraumatic stress disorder, depression, anxiety,
and other mental health conditions. In clinical practice, apps can be used to supplement treatment and provide clients with
population-specific confidential tools to increase engagement in the treatment process.

(JMIR Mhealth Uhealth 2022;10(1):e26453) doi: 10.2196/26453
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Introduction

Background
Globally, military members (MMs) and public safety personnel
(PSP), for example, correctional workers, dispatchers,
firefighters, paramedics, and police officers, experience
increased exposure to trauma and stress in their daily activities,
which can affect their mental health and well-being [1,2]. PSP
and MMs are at an increased risk of developing occupational
stress injuries (OSIs), including posttraumatic stress disorder
(PTSD), major depressive disorder, generalized anxiety disorder,
and increased anger, aggression, or hostility, which can lead to
other challenges, such as substance abuse, relationship
difficulties, and workplace absenteeism [1].

MMs in the Canadian Armed Forces (CAF) are at greater risk
of mental health disorders and suicide risk compared with the
Canadian civilian population [3]. Of the regular force CAF
members, 32.2% self-reported a mental health problem related
to emotions, stress, substances, or family in 2013-2014 [4]. In
addition, within the 3-year period from 2013 to 2016, mental
health conditions in the veteran populations showed an increase
from 25.4% to 30.3%, with PTSD being the most commonly
identified OSI [5]. A 2018 study indicated that across the
Canadian PSP groups, 44% screened positive for at least one
mental health disorder [1]. This study also found that 36.7% of
surveyed Canadian police officers in particular screened positive
for mental health conditions, primarily PTSD [1]. These
populations face challenges related to attaining professional
mental health, including displacement owing to relocation,
working in remote geographic locations, and shift work.

Owing to the need for mental health support among MMs,
veterans, and PSP, mobile health (mHealth) apps have emerged
as a portable treatment modality option [6-8]. Interest and use
of mHealth by clinicians has increased in recent years in health

care practice [9]. The latest estimates suggest that there are
between 165,000 and 325,000 health and wellness apps currently
available for download [10,11]. When considering the MMs,
veteran, and PSP populations, mHealth apps have gained
popularity as a mental health treatment modality because of
their low costs, easy access, and in-the-moment interventions
[12].

Resilience
Evidence illustrates that resilience training and interventions,
primarily those focused on coping skills and self-efficacy, can
work to support a decrease in psychological distress and
symptoms of PTSD [13-16]. Resilience is a broad and often
complex concept, which scholars have uniquely interpreted
depending on the context and can encompass both the individual
and the group [17]. For this study, we have defined resilience
as follows: “The dynamic process of overcoming adverse
experiences through the use of internal and external resources
in order to foster healthy psychological functioning” [13,17-19].

Resilience has been identified as an important factor that enables
individuals adapt to and recover from emotionally, physically,
and psychologically distressing situations and trauma [17,20].
There have been a multitude of resilience models and
frameworks proposed in recent years specific to military,
veteran, and PSP populations. One such model was developed
using a large meta-analysis study by the Defence Human
Capability and Science Technology Centre in 2014 [21]. This
was further refined by Precious and Lindsay [22] with the
Australian Armed Forces, resulting in a pillar of the mental
resilience model (Figure 1 [21,22]). This model collaboratively
draws on the best evidence related to mental resilience,
highlighting both aspects outside one’s locus of control (ie,
learned skills, previous experience, and personality) and the
activities and skills within one’s locus of control (ie, mental
control, emotional regulation, coping, self-efficacy, sense of
purpose, positive affect, and social support) [22].
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Figure 1. Pillars of mental resilience [21,22].

The activities and skills listed in this model have been attributed
to the fostering of resilience, including those used to improve
emotional regulation and coping, such as mindfulness,
grounding, and self-talk; positive affect, such as purposeful
leisure activities; and interpersonal relationships [23,24].
According to Lopez [23], “resilient individuals have a greater
likelihood of engaging in healthy and productive activities and
having a better quality of life.” If an individual does not possess
the self-regulatory abilities and tools necessary to deal with
distressing situations, it can impact all their areas of life,
including sleep, quality of life, work, motivation, interest, and
engagement in daily activities [24]. Resilience is, therefore,
vital for the MMs, veteran, and PSP populations, as it supports
continued engagement in both purposeful activities and increases
the ability to adapt to the challenges of daily living.

Digital Health
The term digital health refers to the use of electronic
communication, services, and processes to deliver and facilitate
health care services [25]. mHealth is a more recent subsegment
of digital health that uses mobile technology to enable remote
care and clinical health data collection. Digital health–based
treatments have become a growing field of research and
development for the MMs, PSP, and veteran populations.
Popular modalities include virtual reality, web-based programs
and games, and mHealth apps [26-28]. Current research
indicates that these platforms are effective at reducing the
symptoms of PTSD and other mental health disorders caused
by exposure to trauma [28-32].

Specific to the MMs, PSP, and veteran populations, health care
professionals (HCPs) are well-suited to use mHealth tools, such
as apps, to supplement treatment and provide clients with
immediate tools to help them overcome psychological
impairment related to their traumas [9,31]. For example, if a
military member or PSP encounters a stressful situation, the
accessibility of apps can help them navigate their feelings in
real time. In addition, mHealth apps may fill a gap for those
who require mental health treatment but are faced with barriers,

such as stigma to visible help-seeking, long waiting times, a
high mobility of their jobs, and geographic restrictions
[8,30,33,34], all of which have been noted as problematic for
the MMs, PSP, and veteran populations. Many apps are also
cost-effective and may be beneficial where therapy services are
limited or unavailable [35,36].

Although mHealth tools have significant potential, several
barriers limit their full uptake in the health care system. For
example, some forms of technology, though widely used, may
still not be available to everyone under all circumstances, for
example, locations with unreliable or reduced cellular service,
limited Wi-Fi access, and financial barriers may impede their
use [37]. More importantly, there is a paucity of peer-reviewed
research published regarding mHealth apps to determine their
uptake, impact, or the best practices for their development and
regulation [12,30,37]. When considering the use and
development of mHealth apps, the limited number of research
studies and agencies available to regulate this field impacts the
ability to meet the current needs of this rapidly expanding
industry [12,37]. As a result, a significant proportion of apps
currently available for download have limited evidence of the
effectiveness, efficacy, and safety of their use. This can make
it difficult for HCPs to identify the best mHealth resources to
recommend to MMs, PSP, and veterans in support of their care.

Objectives
The aim of this study is to evaluate the evidence-based quality,
efficacy, and effectiveness of resilience-building mobile apps
targeted toward the MMs, PSP, and veteran populations. This
is addressed through two objectives: (1) completion of a scoping
literature review of the current evidence base regarding mental
health apps for these populations and (2) evaluation of common
free mental health apps designed for use among these
populations. We then compare and triangulate the data from
these 2 approaches. The determination of these factors will aid
in improving the evidence base for mHealth apps to highlight
their potential use for HCPs who may be providing mental health
services.
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Methods

Objective 1

A Scoping Literature Review
A scoping literature review was completed to explore the
available literature on mHealth apps and their cultivation of
resilience in MMs, PSP, and veteran populations. The
PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews)
was used to guide this scoping review and app search, both of
which were conducted between December 18, 2020, and
December 20, 2020 [38]. We selected the following electronic
databases for the search: MEDLINE (Ovid interface), CINAHL
Plus with Full Text (EBSCOhost interface), PsycINFO (Ovid
interface), SocINDEX with Full Text (EBSCOhost interface),
Academic Search Complete (EBSCOhost interface), and Embase
(Ovid interface). We also used Google as a search tool to
investigate gray literature in case it was not detected in the
chosen database. Additional resources were manually selected
to ensure a comprehensive retrieval of relevant studies that may

have fallen outside of the predetermined search terms. The
following steps were adhered to: (1) determination of the
population, intervention, comparison, and outcomes research
question, (2) determination of an eligibility criteria, (3)
definition of search terms (Multimedia Appendix 1), (4) title
and abstract screening, (5) full-text reading, (6) charting of the
data, and (7) narrative synthesis. The final literature search took
place on December 20, 2020.

Determination of Research Question
This literature review aimed to answer the following research
question: What is the efficacy, effectiveness, and quality of
mHealth apps on increasing resilience and self-regulatory
strategies among MMs, PSP, and veterans?

Determination of Eligibility Criteria
The literature included in the search encompassed studies
published from the year 2000 onward to account for the
development of technology during this time. The articles had
to address resilience or self-regulatory strategies. In addition,
the articles were required to pertain to military, veteran, or PSP
populations (Textbox 1).

Textbox 1. Eligibility criteria for scoping literature review.

Inclusion criteria

• The search was limited to studies published from the year 2000 onward to include more current technology.

• Included articles focused on participants aged ≥16 years.

• Articles addressing resiliency, hardiness, or coping.

Exclusion criteria

• Data not pertaining to military populations or public service personnel.

• Studies published in languages other than English.

• No outcome of interest.

Definition of Search Terms
Keywords for the search were determined using three main
concepts: specific population, resilience, and games (refer to
Multimedia Appendix 1 for a full description of the search
terms).

Title and Abstract Screening
After the removal of duplicate articles from the search results,
a minimum of 2 researchers screened each article based on their
titles and abstracts to determine further eligibility for the
literature review. Articles that did not meet the eligibility criteria
were excluded. Conflicts were discussed and resolved via team
consensus.

Full-Text Reads
The screened articles were then read in full by a minimum of 2
researchers. Conflicts were discussed and resolved via team
meetings and final eliminations were made. The remaining
articles were included in the scoping review.

Charting of the Data
The type of evidence, population, funding, interventions,
outcomes, and recommendations were extracted from each
remaining article and recorded on a spreadsheet.

Narrative Synthesis
A narrative synthesis was performed by 3 researchers to
summarize the findings of the different studies and evaluation
results. Narrative synthesis refers to an approach that relies
primarily on the use of words and text to summarize and explain
the findings of multiple studies associated with reviews [39].
Narrative synthesis can be particularly helpful when studies are
heterogeneous and organizing the data in a more numerical or
statistical format would be inappropriate. To conduct the
narrative synthesis, 3 researchers first reviewed the included
study results and deductively organized them using the pillars
of mental resilience as a guide. Additional information related
to study methods, key constructs, and study outcomes was then
synthesized together to form a coherent understanding of each
topic. Finally, the researchers provided a summary of the
included articles and their relevance to app evaluations.
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Objective 2: Evaluation of Available Mental Health
Apps
The identified apps were chosen through the following steps:
(1) identification of the apps addressed in the literature review,
(2) establishment of eligibility criteria, and (3) search of the
eligible apps by name in the Apple App Store or Google Play
Store. Apps were then evaluated for overall quality using the
Alberta Rating Index for Apps (ARIA) [40].

Eligibility Criteria
Apps included in the study were available for download in the
Apple App Store or Google Play Store, could be set up in
English, and were accessible within the geographic region of
Canada. Apps chosen were intended for use primarily with
MMs, PSP, and veterans; however, app use and availability
could also extend to civilian populations. We included only free
apps because evidence indicates that although 93% of
smartphone users are likely to download an app, only 35.8%
would be inclined to pay for an app [41]. Refer to Textbox 2
for the detailed eligibility criteria.

Textbox 2. Eligibility criteria for mobile health apps included in the study.

Inclusion criteria

• Apps that were available on the Apple App Store and Google Play Store.

• Apps that were free to download.

• Apps that were intended for use by military members or public safety personnel.

Exclusion criteria

• Apps that were not free to download.

• Apps that were not available in the English language.

• Apps that were not available in Canada.

• Apps that were not yet released for public use or access.

Outcome Measure: ARIA
The ARIA (Multimedia Appendix 2 [40]) was used as a
measuring tool to rate each app included in the study [40]. There
are two versions of the ARIA: one for care providers and one
for end users. Although the ARIA has yet to be vigorously
studied, its uptake by health care systems at the regional and
national level has been swift, likely owing to its ease of use,
applicability, and both clinical utility and accessibility to the
client population. The ARIA is available in both English and
French, allowing it to be used across Canada, particularly with
all PSP and members of the CAF and Veterans Affairs Canada
(VAC). The tool has 2 sections, A and B, with multiple feature
items to be rated between 0 and 4: 0 being strongly disagree
and 4 being strongly agree. Section A was completed before
downloading the app. Items in section A included purpose,
trustworthiness, privacy, and affordability [42]. Once completed,
scores were added up for section A to obtain a total out of 24
[42]. Section B is scored once the user has spent a minimum of
10 minutes using the app [42]. The items in section B include
security, trustworthiness, ease of use, functionality, target users,
usefulness, and satisfaction [42]. When completed, the rater
added up the section to obtain a score out of 48. Sections A and
B were then added together to determine an overall score out
of 72, with higher scores indicating better performance and user
experience. The care-provider version also features a 0-4 rating
scale on whether the app would be recommended to possible
users. This measure does not impact the overall score of the app
[42].

The care-provider version of the ARIA was chosen to review
the selected apps because of its ability to be implemented by

users, caregivers, and HCPs. Each identified app that met the
eligibility criteria was evaluated by 2 reviewers using the ARIA.
Conflicts were resolved through discussion with all researchers
to determine the final ARIA score.

Results

Objective 1: Scoping Literature Review

Study Selection
After searching the databases and identifying records through
additional sources, a total of 691 articles were identified. Seven
additional records were identified from the other sources. After
the removal of 252 duplicates, 63.5% (439/691) of articles
remained for title and abstract screening. A total of 52.1%
(360/691) of articles were determined to be irrelevant. Full-text
reads were completed on the remaining 10.7% (74/691) of
articles and 6.1% (42/691) of additional articles were excluded
because of differences in outcomes of interest, irrelevancy to
mHealth app use, limited qualitative or quantitative data, and
repetitive publications. A total of 9 studies were excluded
because they did not have a relevant outcome of interest. The
reasons for exclusion were that the studies involved virtual
reality without an app and were specifically for outcomes related
to PTSD. From these 32 articles, 22 apps were identified as
meeting the inclusion criteria. Figure 2 shows a PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) summary chart of the study selection process.
The results of the scoping review, including narrative synthesis,
are described in subsequent sections.
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Figure 2. A PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) chart for the systematic review study identification,
selection, exclusion, and inclusion.

Study Findings

Evidence-Based Merit

Of the 22 apps identified in the scoping literature review, 11
(50%) apps had been tested in randomized controlled trials
(RCTs), 7 (32%) apps using other methods, and 5 (23%) apps
had not been research trialed at the time of this study.
Alternative methods used to evaluate apps included a
nonrandomized quasi-experimental pre–post follow-up design,
pre- and posttest questionnaires, qualitative focus groups, and
the Mobile App Rating Scale. Apps that were not research trialed
were identified through scoping reviews. Two apps had been
tested using multiple methods.

The literature indicated that out of the 22 apps, 15 (68%) used
evidence-based strategies or incorporated evidence-based
components within them. Among these 15 apps, 11 (73%) apps
were developed using evidence-based practices as their
foundation (Virtual Hope Box, eQuoo, Mindfulness Coach,
Mindarma, PE Coach, R2MR, High Res, PTSD Coach, CBT-I
Coach, PHIT for Duty, and Stay Quit Coach). In the RCT by
Roy et al [28], 7 apps were included in determining the

effectiveness of symptom reduction (Positive Activity Jackpot,
Tactical Breather, Daily Yoga, Simply Yoga, Life Armor, PE
Coach, and Virtual Hope Box). However, it should be noted
that apps were not separated but rather assessed as a group,
rendering it difficult to identify the efficacy and effectiveness
of each app individually. Virtual Hope Box and eQuoo, were
evaluated separately in their respective RCT studies. It was
noted that Mindarma was utilized as a part of a mindfulness
program for first responders. [15]

Mental Control, Emotional Regulation, Coping, and
Self-efficacy

The resilience strategies offered by most of the apps fit within
the pillars of mental resilience, including mindfulness training,
psychoeducation, cognitive behavioral therapy, and acceptance
and commitment therapy. Other strategies included biofeedback,
sleep strategies, social engagement, mood tracking, time
scheduling, and muscle relaxation techniques, such as yoga.
Many of the apps included more than one strategy. Of the total
22 apps, 8 (36%) apps used mindfulness strategies, including
Mindarma, Mindfulness Coach, Daily Yoga, Simply Yoga,
Virtual Hope Box, Tactical Breather, Breathe2Relax, and PHIT
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for Duty and 4 (18%) apps encompassed psychoeducation:
eQuoo, Mindarma, Life Armor, and PE Coach. Apps that applied
cognitive behavioral therapy techniques included R2MR, High
Res, PTSD Coach, Family Coach, CBT-I Coach, Stay Quit
Coach, and eQuoo.

Effect of Apps on Resilience

The evidence-based literature demonstrated that many of the
apps increased resilience strategies for users as well as improved
the overall aspects of mental health [28,30,43,44]. The eQuoo
app was demonstrated to significantly improve the traits of
resilience, personal growth, and positive relationships [40]. In
addition, R2MR, which stands for road to mental readiness, was
found to be effective in increasing resilience and help-seeking
behaviors in the participants and in reducing mental health
stigma for individuals and entire workplaces [45]. Although
much of the literature noted the integration of social support as
a positive influence on app use, resilience and coping, and health
promotion, there was an observed lack of social connectedness
components within the apps reviewed [14,23,36,46].

Health Care and Social Support

Some apps, such as PTSD Coach, were demonstrated to be more
effective in managing and reducing PTSD symptoms when used
with the support of an HCP as opposed to independent use
[43,47]. Sessions that provide instruction around optimal app
use patterns as well as the app’s purpose, can increase the user’s
knowledge and therefore adherence to treatment programs that
uses mHealth components [43,48,49]. Additional mentoring or
coaching may also contribute to a greater elaboration on
techniques introduced within apps and may enable the transfer
of skills from the app experience [14]. Evidence further indicates

that using mHealth apps with support as supplementary
resources, rather than primary treatment, may enhance
therapeutic outcomes and allow users more autonomy in their
ability to track symptoms while sharing results with their
providers [14,30,43]. When users complete treatment sessions,
they have the ability to retain these tools for future use or
reference to their care [30,50].

End User Preferences, Incentives, and Real-world Apps

Within the studies, there were important themes that arose
through narrative synthesis around user preferences. One of
those themes included apps that had a sense of progression,
rhythm and routine, and elements of personal causation [43].
Having set challenges and a clear visualization of the progress
helped increase app use, adherence to the intervention, and goal
attainment, especially when users were able to establish their
targeted goals beforehand [26,51]. Earning rewards increased
the attractiveness of the app, as did receiving guidance and
instant feedback on target behaviors [26]. Apps designed around
games and narratives were often preferred as they encompassed
many of these traits and were user-friendly and enjoyable [51].
However, many users also noted a preference for more practical
application opportunities of target skills, so their learned
behaviors could be transferred to real-world concerns [52].

Objective 2: Evaluation of Mental Health Apps
The ARIA scores ranged from 37 to 56 out of 72 (Multimedia
Appendix 3). The highest overall scoring apps were R2MR,
PTSD Coach, and AIMS for Anger Management, all of which
had a total score of 56 (Figure 3). The lowest scoring apps were
Mindarma (37 out of 72), Breathe2Relax (38 out of 72), and
High Res (39 out of 72).

Figure 3. Highest scoring apps on Alberta Rating Index for Apps.

Certain items of the ARIA were identified as being particularly
relevant to the MMs and PSP populations. These included
security and confidentiality, trustworthiness, and usefulness and
satisfaction. As security and confidentiality are a high priority
for the MMs and PSP populations, the security item of the ARIA
is imperative to acknowledge [30]. The following apps rated
the highest on the security items with a 4 out of 4 rating on both
security and consent: Virtual Hope Box, Positive Activity
Jackpot, Daily Yoga, and Life Armor. The apps that were rated
1 or less were eQuoo, Mindarma, High Res, and PHIT for Duty.
Many apps were missing features such as a password or

biometric identifier and instead relied on the user’s phone
security setup to provide these privacy measures.

Apps were rated higher on trustworthiness if developed by
reliable sources with proof of evidence. In total, 15 apps were
developed by government agencies in Canada and the United
States, including the Department of Veteran Affairs, the
Department of Defence, the National Centre for Telehealth and
Technology, and VAC. For trustworthiness, PTSD Family
Coach, R2MR, Stay Quit Coach, CBT-i Coach, and eQuoo, all
scored 4 out of 4. Many apps did not state risk warnings
associated with app use directly on their download page;
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however, information could occasionally be found within the
app itself. For these cases, the apps were rated 1 out of 4 in
trustworthiness. In the usefulness and satisfaction items, apps
that rated the highest included Mindfulness Coach and PTSD
Coach, both with combined scores of 11 out of 16 for the
sections.

Discussion

Summary of Evidence
The aim of this study is to evaluate the evidence-based quality,
efficacy, and effectiveness of resilience-building mobile apps
targeted toward the MMs, PSP, and veteran populations. This
involved the completion of a scoping literature review of the
current evidence base regarding mental health apps for these
populations and the evaluation of common free mental health
apps designed for use among these populations. This study aims
to provide some insight into the following research question:
What is the efficacy, effectiveness, and quality of mHealth apps
on increasing resilience and self-regulatory strategies among
MMs, PSP, and veterans?

Overall, the results of this study indicated that most of the
mHealth apps reviewed were well-suited to provide resilience
strategies and skills for MMs, PSP, and veterans. These apps
provided skills, strategies, and services, which could be
categorized into the pillars of mental resilience and other
commonly accepted definitions regarding psychoeducational
interventions that can foster resilience. Common resilience
strategies were well represented in many of the apps, often
including mindfulness, psychoeducation, and positive coping
or thinking skills. Our results indicated that no app fully
addressed the 6 pillars of resilience identified by the armed
forces of the United Kingdom and Australia. In total, 5 apps
addressed 5 of the 6 pillars, whereas 12 apps addressed 4 or
more of the 6 pillars, and 20 apps addressed 2 or more of the 6
pillars. The apps that rated the highest on the ARIA were R2MR,
Virtual Hope Box, eQuoo, Mindfulness Coach, and PTSD
Family Coach. The pillar most likely to be missing was
socialsupport, with the apps largely ignoring this concept.

In the evaluation of the 22 apps, R2MR, PTSD Coach, and AIMS
for Anger Management had the highest overall scores. Points
were generally lost because of a missing statement of the risk
of use of the app or a lack of security measures to protect app
access from the individual’s phone. Of the 22 apps assessed,
15 (68%) apps were developed by credible, military-focused
government agencies (eg, VAC and the US Department of
Veterans Affairs), which may help ensure that the content
delivered was well-adapted for these populations. All but 2 of
these apps were developed outside of Canada, which may impact
the accessibility to local resources and services owing to the
geographically based content (eg, helplines). Future comparisons
of the ARIA with other app evaluation tools, such as the Mobile
App Rating Scale, may allow for a more in-depth understanding
of mHealth apps; however, for the MMs and PSP populations,
the ARIA’s additional security and privacy questions provide
a clearer understanding of population-specific concerns [7,44].

When considering evidence around the apps, it was noted that
out of the 22 apps, only 11 (50%) apps had undergone
evidence-based evaluation through an RCT. Although from the
total 22 apps, only 11 (50%) apps were determined to be
evidence-based, 15 (68%) apps had used evidence-based
strategies or components within them. Some of the apps selected
for evaluation in this study have not been evaluated in the
evidence-based literature. This is partially a result of the large
creation and turnover of mHealth apps available for download
as well as the currently limited regulations guiding their
development [7,12,30]. With this being an understudied area
of research, a lack of evidence influenced other potentially
important client considerations. For example, parameters around
effective dosages of apps, such as how long and how often a
user was required to use the tool to see lasting effects, were not
addressed. Instead, many of the apps identified in the studies
relied on user feedback to conclude whether the application was
clinically effective [50]. Another usability component considered
through the ARIA was the presentation of information. Many
of the apps relied on large blocks of text to present educational
information and, as noted by O’Toole and Brown [30], this
format can be overwhelming for users and cause disadvantages
for those with alternative learning styles. This review illustrates
the limitations of both the evidence and the potential quality of
the apps being proposed to support resilience in MMs, PSP, and
veterans.

Although these apps incorporate strategies and skills that may
assist in facilitating resilience, it must be acknowledged that
there are other factors that impact their ability to increase foster
resilience, such as individual motivation, education on use of
the app, access to social support, and the use of apps together
with an HCP or independently. In addition, care should be taken
regarding the specific designation of these apps as resilience
apps (particularly in light of the MMs, PSP, and veteran
populations). As a universal operational definition of resilience
is lacking, a clear understanding of what elements constitute or
are most important to resilience is also lacking. To illustrate,
the Canadian studies of resilience in MMs have independently
and not always cohesively explored the constructs of personality,
positive affect, mastery, and social support [53]; neuroticism,
military hardiness, and problem-solving coping [54]; and
conscientiousness, emotional stability, and positive social
interactions [55]. This inability to effectively define what is
meant by resilience within a specific organization, such as the
CAF, is problematic for both the research and intervention
development. This problem is compounded when exploring
how the construct is defined by the militaries of other countries
(ie, Australia, United Kingdom, and United States vs Canada)
and how it may enhance mental health [56]. Without research
to definitively measure resilience before and after app use and
without an effective definition of resilience—which impairs the
researcher’s ability to quantify the concept—it is not possible
to decisively conclude whether these apps increase resilience.

The Role of HCPs in mHealth and Resilience
Mental health can impact the daily functioning of an individual,
and the concept of resilience is closely tied to mental health and
well-being [23]. MMs and PSP are more likely to be exposed
to traumatic experiences and are well-suited to resilience
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interventions [4,5]. HCPs can support individuals in navigating
the environment for external resources and addressing the
barriers in multiple domains that they may be experiencing.

Smartphones and technology are part of daily habits in the
modern era, and HCPs can identify how to incorporate mHealth
apps into health care settings. As MMs, PSP, and veterans face
many unique challenges in terms of sudden environmental,
lifestyle, and role changes, mHealth tools can present a more
feasible option for access [24]. In a clinical context, HCPs can
recommend apps to provide ongoing support outside of therapy
services, create a tool for sharing health information, increase
engagement in the treatment process, and sustain benefits gained
once the provided services end [28]. For the mHealth apps
themselves, the inclusion of both clinicians and users in their
development can both ensure strategies meet the needs of their
clients, thus encouraging wider acceptability and utility and
helping clinicians better identify evidence-based features
[30,57,58].

HCPs have a responsibility to advocate for best practices; this
can be challenging with mHealth because of the high rate of
app development and the inability for evidence-based practice
to keep up [12,30,37]. Using tools such as the ARIA can help
clinicians determine an app’s usability and evidence base;
however, HCPs must also ensure that the app is a good fit for
clients in terms of their interests, values, abilities, and routines.
HCPs can then use this information to collaborate with the client,
customize apps that meet the client’s needs and interests, and
promote engagement with the apps. Creating client autonomy
through app literacy will allow users to take more control in
choosing treatment methods and encourage greater
client-centered practice [59]. It is important to note, however,
that many of these apps perform best when combined with the
services of HCPs. This may include providing learning sessions
before use to increase efficacy and optimal use patterns, weekly
phone check-ins, or using the apps to enhance existing
therapeutic interactions between clinicians and users [43,48-50].
In much of the literature, gamification and the integration of
social components strengthened mHealth app use and
engagement, resulting in more positive outcomes and an
increased sense of peer support for the MMs and PSP
populations [14,36,46]; however, this was lacking in practice.

Strengths and Limitations
This study has several strengths. Both the scoping literature
review and app evaluation were conducted following a planned
a priori procedure, with attention to ensuring quality control
and minimizing bias. The detailed search strategy in the
literature review was extensive, including 6 databases. The
inclusion and exclusion criteria were determined before the
study onset and adhered to throughout for both the literature
review and app evaluation. We also used appropriate calibration
and at least two independent reviewers for all stages of the
process.

There are certain limitations to this study, which should also be
acknowledged. In the literature review, only studies written in
English were included. The app selection criteria were limited
to apps available for download in Canada, which excluded
potentially beneficial apps available in other geographic

locations. In addition, as the researchers only had access to
iPhones, the apps were not tested on Android devices, which
could have an impact on the usability criteria.

Although the authors identified the ARIA as an appropriate
evaluation tool to use, it should be acknowledged that this is
still relatively new and has not yet been extensively researched,
used, or validated at this point. As such, there are currently no
similar studies conducted with the ARIA, with which the present
results could be compared. The results listed within this study
only reflect app use from the perspective of clinicians, which
could create bias. It will be important in future studies to invite
users from the MMs, PSP, and veteran populations to complete
the user version of the ARIA.

Future Research and Directions
Regarding the future of mHealth and resilience, there is much
work to do in the areas of research, development, and policy.
First, despite its use in health care contexts, future research is
required to determine how the ARIA scores correlate to app
adherence, acceptance, and adoption by users as well as to health
outcomes. Further comparison of the ARIA with other app
evaluation tools would be valuable in understanding the utility,
criterion validity, and other concepts related to its ability to rate
apps from the perspective of HCPs and clients as end users.

As previously mentioned, there is a paucity of evidence-based
studies on the existing apps geared toward both resilience and
the specific patient population of MMs, PSP, and veterans.
Although this lack of research does not necessarily indicate that
apps are of poor quality, it highlights the need for further
research on health app development to ensure safety,
effectiveness, and efficacy. It has been identified that traditional
study design and research methods may be inappropriate for
the study of mHealth as technology evolves much faster than
traditional evidence-based research [8,60]. The lack of empirical
research to demonstrate the effectiveness of apps on resilience
may be related to the short time frame during which mHealth
apps have emerged and the speed at which their availability
changes [8]. Innovative and novel research methods that can
address the demands of mHealth and the rapidly changing world
of app development and use are needed to assist with the quality
control of these tools used by both HCPs and patient
populations.

Another area of study related to mHealth that is important and
specific to military and PSP users is privacy, security, and
confidentiality. Although there is a higher expectation of privacy
for apps that involve health care information, military and PSP
organizations may be subject to other restrictions on internet
access that may impede the use of the app or demand higher
security. Data sharing and privacy are considerations that require
attention from researchers, HCPs, and the general public when
deciding on which app to use or if app use is appropriate at all
[8]. Future systems of app evaluation and research would benefit
from adding a component that considers data sharing, storage,
and privacy in highly sensitive and secure patient populations
(ie, military and PSP).

Future initiatives to assist HCPs and their clients in navigating
the world of mHealth would be an asset to balance client
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autonomy through app literacy and would assure that apps have
some level of evidence-based merit. As mHealth use is on the
rise among many HCP and client populations, training to use
apps to support service delivery is of utmost importance for
health care organizations. The establishment of clear practice
guidelines is important for both HCPs and clients, so that
expectations about the usefulness and effectiveness of the app
are appropriately managed. Currently, clients may have overly
enthusiastic ideas about the effectiveness of these apps to
develop their resilience and support their mental health, even
when seeking professional mental health treatment might be
necessary. Similarly, issues of risk and safety in mental health
apps (including resilience) also need to be addressed.

The question of what constitutes a resilience app versus, for
example, a wellness app, is also a murky territory that requires
further navigation. Until a universally operationalized definition
has been established for resilience, it is likely that confusion
will remain regarding the codification of specific resilience
skills and strategies. For example, family- and community-level
factors were seldom addressed in our identified apps, despite
being indicated as an important component of resilience [44,46].
This lack of inclusion is more surprising given the strong
evidence that social support is a strong contributor to
psychological health [23,24], overall well-being, and quality of
life [24]. Similarly, empowering others to use their skills for
stress reduction, coping, and building self-efficacy has been
demonstrated to foster a significant reduction in the severity of
the symptoms of PTSD, depression, and anxiety [12,13,28,58],
which also alludes to the idea that the identified apps could be
classified in terms of specific mental disorders. Until
researchers, app developers, the various military and PSP
organizations, and HCPs can agree on the definitions of these
concepts, determining which intervention targets and affects
resilience will remain elusive.

Finally, the evaluation of resilience apps will remain challenging
for all stakeholders and can affect the quality of the product
unless all stakeholders were included in the consultation process.
With the exception of the apps designed by the United States
Department of Defense of Veterans Affairs, it was difficult to
determine if the end user’s perspective was incorporated into
the development of the app. A collaborative approach to
development, using both expert and user input, has been noted
in recent studies as an effective approach to increasing the
success of apps [57,58,60]. Ideally, in the future, mHealth
development should engage the end users’ input to assist with
contextualization, which may increase the app acceptance,
usability, and feasibility in a multitude of health care and
possibly military or PSP settings.

Conclusions
Resilience is often targeted by HCPs through interventions that
strengthen social support systems, foster greater self-concept,
encourage optimism, promote the ability to reflect, and build
emotional strength. Although not intended to function as a
substitute for professional services and interventions, mHealth
apps have the potential to foster resilience and support a
significant reduction in symptom severity for OSIs, including
PTSD, depression, and anxiety, in populations affected by OSIs,
such as MMs, veterans, and PSP. Apps provide easy
accessibility to evidence-based tools and encourage users to
initiate help-seeking behaviors when stigma or uncertainty may
impede the use of direct care. In clinical practice, HCPs can
assist clients in identifying apps that support their habits and
values and bolster participation and engagement in activities of
daily living. As accessible, novel, and evidence-based
interventions and resources for fostering resilience and
addressing mental health become available, MMs, veterans, and
PSP may be able to facilitate their healing, recovery, and growth,
which would have a positive effect on their families,
communities, organizations, and the public they serve.

Acknowledgments
The authors wish to thank Dr Peyman Azad Khaneghah for offering the use of the Alberta Rating Index for Apps and providing
support for its implementation. This study would not have been possible without the support of the Heroes in Mind, Advocacy,
and Consortium research laboratory.

The Recipient is providing this report of the project results on an "as is, where is" basis and makes no representations or warranties,
either express or implied, as to any matter including, without limitation, whether the project results or any part or aspect of the
same will be capable of statutory protection, the existence or non-existence of competing technology, the condition, quality or
freedom from error of the project results or any part thereof, any merchantability, or its fitness for any particular purpose and all
warranties and conditions expressed or implied, statutory or otherwise are hereby disclaimed. Neither the Recipient nor its officers,
directors, employees, students or agents will be liable for any direct, consequential or other damage suffered by anyone resulting
from the development or use of the project results or any inventions, technology or product produced in the course of or using
the project results. The user of this report and/or any project results contained in the report uses the report and/or project results
at the user's own risk.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Literature search strategy for scoping review.
[DOCX File , 14 KB-Multimedia Appendix 1]

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e26453 | p. 10https://mhealth.jmir.org/2022/1/e26453
(page number not for citation purposes)

Voth et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v10i1e26453_app1.docx&filename=246e6f4737a0521900525bf5c89f7def.docx
https://jmir.org/api/download?alt_name=mhealth_v10i1e26453_app1.docx&filename=246e6f4737a0521900525bf5c89f7def.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 2
Alberta Rating Index for Apps care-provider and user versions.
[PDF File (Adobe PDF File), 733 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Alberta Rating Index for Apps score table.
[PDF File (Adobe PDF File), 42 KB-Multimedia Appendix 3]

References

1. Carleton RN, Afifi TO, Turner S, Taillieu T, Duranceau S, LeBouthillier DM, et al. Mental disorder symptoms among
public safety personnel in Canada. Can J Psychiatry 2018 Jan;63(1):54-64 [FREE Full text] [doi: 10.1177/0706743717723825]
[Medline: 28845686]

2. Ricciardelli R, Czarnuch S, Carleton RN, Gacek J, Shewmake J. Canadian public safety personnel and occupational stressors:
how PSP interpret stressors on duty. Int J Environ Res Public Health 2020 Jul 01;17(13):4736 [FREE Full text] [doi:
10.3390/ijerph17134736] [Medline: 32630259]

3. Rusu C, Zamorski MA, Boulos D, Garber BG. Prevalence comparison of past-year mental disorders and suicidal behaviours
in the Canadian armed forces and the Canadian general population. Can J Psychiatry 2016 Apr;61(1 Suppl):46S-55S [FREE
Full text] [doi: 10.1177/0706743716628856] [Medline: 27270741]

4. Theriault F, Gabler K, Naicker K. Health and lifestyle information survey of Canadian forces personnel 2013/2014. Regular
Force Report. 2016. URL: https://www.canada.ca/content/dam/dnd-mdn/documents/health/
health-and-lifestyle-survey-2013-2014.pdf [accessed 2021-12-23]

5. Thompson J, Van Til L, Poirier A, Sweet J, McKinnon K, Pedler D. Health and well-being of Canadian armed forces
veterans: findings from the 2013 life after service survey. Research Directorate, Veterans Affairs Canada. 2014. URL:
https://www.veterans.gc.ca/pdf/about-us/research-directorate/2013-survey-caf-health.pdf [accessed 2021-12-23]

6. Beshai S, Carleton N. Peer support and crisis-focused psychological intervention programs in Canadian first responders:
blue paper. University of Regina Collaborative Centre for Justice and Safety. 2016. URL: https://www.cipsrt-icrtsp.ca/en/
publication/peer-support-and-crisis-focused-psychological-intervention-programs-in-canadian-first-responders-blue-paper
[accessed 2021-12-23]

7. Tam-Seto L, Wood VM, Linden B, Stuart H. Perceptions of an AI-supported mobile app for military health in the Canadian
armed forces. Military Behavioral Health 2020 Nov 13;9(3):247-254 [doi: 10.1080/21635781.2020.1838364]

8. Jones C, O'Toole K, Jones K, Brémault-Phillips S. Quality of psychoeducational apps for military members with mild
traumatic brain injury: an evaluation utilizing the mobile application rating scale. JMIR Mhealth Uhealth 2020 Aug
18;8(8):e19807 [FREE Full text] [doi: 10.2196/19807] [Medline: 32808937]

9. Buijink AW, Visser BJ, Marshall L. Medical apps for smartphones: lack of evidence undermines quality and safety. Evid
Based Med 2013 Jun;18(3):90-92 [doi: 10.1136/eb-2012-100885] [Medline: 22923708]

10. Carlo AD, Hosseini Ghomi R, Renn BN, Areán PA. By the numbers: ratings and utilization of behavioral health mobile
applications. NPJ Digit Med 2019;2:54 [FREE Full text] [doi: 10.1038/s41746-019-0129-6] [Medline: 31304400]

11. Lewis TL, Boissaud-Cooke MA, Aungst TD, Eysenbach G. Consensus on use of the term "App" versus "Application" for
reporting of mHealth research. J Med Internet Res 2014 Jul 17;16(7):e174; discussion e174 [FREE Full text] [doi:
10.2196/jmir.3460] [Medline: 25033233]

12. Kuhn E, Owen JE. Advances in PTSD treatment delivery: the role of digital technology in PTSD treatment. Curr Treat
Options Psych 2020 Mar 27;7(2):88-102 [doi: 10.1007/s40501-020-00207-x]

13. Combat-related trauma, posttraumatic stress disorder, and moral injury in combat medics: a comprehensive survey of the
literature and critical analysis. ProQuest. URL: https://www.proquest.com/openview/ae7c04d8fdea0b1e660499b5ff4f8589/
1?pq-origsite=gscholar&cbl=18750&diss=y [accessed 2021-12-23]

14. de Visser EJ, Dorfman A, Chartrand D, Lamon J, Freedy E, Weltman G. Building resilience with the Stress Resilience
Training System: design validation and applications. WOR 2016 Jul 05;54(2):351-366 [doi: 10.3233/wor-162295]

15. Joyce S, Shand F, Lal TJ, Mott B, Bryant RA, Harvey SB. Resilience@Work mindfulness program: results from a cluster
randomized controlled trial with first responders. J Med Internet Res 2019 Feb 19;21(2):e12894 [FREE Full text] [doi:
10.2196/12894] [Medline: 30777846]

16. Pallavicini F, Argenton L, Toniazzi N, Aceti L, Mantovani F. Virtual reality applications for stress management training
in the military. Aerospace Med Human Performance 2016 Dec 01;87(12):1021-1030 [doi: 10.3357/amhp.4596.2016]

17. Southwick SM, Bonanno GA, Masten AS, Panter-Brick C, Yehuda R. Resilience definitions, theory, and challenges:
interdisciplinary perspectives. Eur J Psychotraumatol 2014 Oct;5 [FREE Full text] [doi: 10.3402/ejpt.v5.25338] [Medline:
25317257]

18. Masten AS. Resilience from a developmental systems perspective. World Psychiatry 2019 Feb;18(1):101-102 [FREE Full
text] [doi: 10.1002/wps.20591] [Medline: 30600628]

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e26453 | p. 11https://mhealth.jmir.org/2022/1/e26453
(page number not for citation purposes)

Voth et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v10i1e26453_app2.pdf&filename=d55cbc68af8eded092c28bc972f8b244.pdf
https://jmir.org/api/download?alt_name=mhealth_v10i1e26453_app2.pdf&filename=d55cbc68af8eded092c28bc972f8b244.pdf
https://jmir.org/api/download?alt_name=mhealth_v10i1e26453_app3.pdf&filename=5bff68927ad38bae5bd3a6e58fe1b8bb.pdf
https://jmir.org/api/download?alt_name=mhealth_v10i1e26453_app3.pdf&filename=5bff68927ad38bae5bd3a6e58fe1b8bb.pdf
https://journals.sagepub.com/doi/10.1177/0706743717723825?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0706743717723825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28845686&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17134736
http://dx.doi.org/10.3390/ijerph17134736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32630259&dopt=Abstract
http://europepmc.org/abstract/MED/27270741
http://europepmc.org/abstract/MED/27270741
http://dx.doi.org/10.1177/0706743716628856
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27270741&dopt=Abstract
https://www.canada.ca/content/dam/dnd-mdn/documents/health/health-and-lifestyle-survey-2013-2014.pdf
https://www.canada.ca/content/dam/dnd-mdn/documents/health/health-and-lifestyle-survey-2013-2014.pdf
https://www.veterans.gc.ca/pdf/about-us/research-directorate/2013-survey-caf-health.pdf
https://www.cipsrt-icrtsp.ca/en/publication/peer-support-and-crisis-focused-psychological-intervention-programs-in-canadian-first-responders-blue-paper
https://www.cipsrt-icrtsp.ca/en/publication/peer-support-and-crisis-focused-psychological-intervention-programs-in-canadian-first-responders-blue-paper
http://dx.doi.org/10.1080/21635781.2020.1838364
https://mhealth.jmir.org/2020/8/e19807/
http://dx.doi.org/10.2196/19807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32808937&dopt=Abstract
http://dx.doi.org/10.1136/eb-2012-100885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22923708&dopt=Abstract
https://doi.org/10.1038/s41746-019-0129-6
http://dx.doi.org/10.1038/s41746-019-0129-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304400&dopt=Abstract
https://www.jmir.org/2014/7/e174/
http://dx.doi.org/10.2196/jmir.3460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25033233&dopt=Abstract
http://dx.doi.org/10.1007/s40501-020-00207-x
https://www.proquest.com/openview/ae7c04d8fdea0b1e660499b5ff4f8589/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/ae7c04d8fdea0b1e660499b5ff4f8589/1?pq-origsite=gscholar&cbl=18750&diss=y
http://dx.doi.org/10.3233/wor-162295
https://www.jmir.org/2019/2/e12894/
http://dx.doi.org/10.2196/12894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30777846&dopt=Abstract
http://dx.doi.org/10.3357/amhp.4596.2016
http://europepmc.org/abstract/MED/25317257
http://dx.doi.org/10.3402/ejpt.v5.25338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25317257&dopt=Abstract
https://doi.org/10.1002/wps.20591
https://doi.org/10.1002/wps.20591
http://dx.doi.org/10.1002/wps.20591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30600628&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


19. Readiness, resilience, growth. Government of Canada. URL: https://army.gc.ca/en/3-canadian-division/
readiness-resilience-growth.page [accessed 2021-12-23]

20. Green KT, Hayward LC, Williams AM, Dennis PA, Bryan BC, Taber KH, Mid-Atlantic Mental Illness Research‚
EducationClinical Center Workgroup, et al. Examining the factor structure of the Connor-Davidson Resilience Scale
(CD-RISC) in a post-9/11 U.S. military veteran sample. Assessment 2014 Aug 27;21(4):443-451 [FREE Full text] [doi:
10.1177/1073191114524014] [Medline: 24586090]

21. Examination of the evidence for preparing, sustaining and enhancing psychological and physical well-being - psychological
resilience in the UK Armed Forces. Institute for Employment Studies. 2014. URL: https://www.employment-studies.co.uk/
project/examination-evidence-preparing-sustaining-and-enhancing-psychological-and-physical-well [accessed 2021-12-23]

22. Precious D, Lindsay A. Mental resilience training. J R Army Med Corps 2019 Apr 22;165(2):106-108 [doi:
10.1136/jramc-2018-001047] [Medline: 30580281]

23. Lopez A. Posttraumatic stress disorder and occupational performance: building resilience and fostering occupational
adaptation. Work 2011;38(1):33-38 [doi: 10.3233/WOR-2011-1102] [Medline: 21248418]

24. Edgelow MM, MacPherson MM, Arnaly F, Tam-Seto L, Cramm HA. Occupational therapy and posttraumatic stress
disorder: a scoping review. Can J Occup Ther 2019 Apr;86(2):148-157 [doi: 10.1177/0008417419831438] [Medline:
31014080]

25. Benefits of digital health: what is digital health? Canada Health Infoway. URL: https://www.infoway-inforoute.ca/en/
what-we-do/benefits-of-digital-health/what-is-digital-health [accessed 2021-06-23]

26. Pusey M, Wong KW, Rappa NA. Resilience interventions using interactive technology: a scoping review. Interactive Learn
Environ 2020 Jun 11:1-16 [doi: 10.1080/10494820.2020.1772837]

27. Rizzo A, Buckwalter JG, Forbell E, Reist C, Difede J, Rothbaum BO, et al. Virtual reality applications to address the
wounds of war. Psychiatric Annals 2013 Mar;43(3):123-138 [doi: 10.3928/00485713-20130306-08]

28. Roy MJ, Costanzo ME, Highland KB, Olsen C, Clayborne D, Law W. An app a day keeps the doctor away: guided education
and training via smartphones in subthreshold post traumatic stress disorder. Cyberpsychol Behav Soc Netw 2017
Aug;20(8):470-478 [doi: 10.1089/cyber.2017.0221] [Medline: 28737954]

29. Bisson JI, van Deursen R, Hannigan B, Kitchiner N, Barawi K, Jones K, et al. Randomized controlled trial of multi-modular
motion-assisted memory desensitization and reconsolidation (3MDR) for male military veterans with treatment-resistant
post-traumatic stress disorder. Acta Psychiatr Scand 2020 Aug;142(2):141-151 [doi: 10.1111/acps.13200] [Medline:
32495381]

30. O’Toole K, Brown CA. Evaluating the quality of resilience apps for military members and public safety personnel. J Military
Veteran Family Health 2021 Feb 01;7(1):87-101 [doi: 10.3138/jmvfh-2020-0002]

31. van Gelderen MJ, Nijdam M, Haagen J, Vermetten E. Interactive motion-assisted exposure therapy for veterans with
treatment-resistant posttraumatic stress disorder: a randomized controlled trial. Psychother Psychosom 2020;89(4):215-227
[FREE Full text] [doi: 10.1159/000505977] [Medline: 32203971]

32. mHealth App Developer Economics 2017: the current status and trends of the mHealth app market. Research2Guidance.
URL: https://research2guidance.com/ [accessed 2021-12-23]

33. Bush NE, Smolenski DJ, Denneson LM, Williams HB, Thomas EK, Dobscha SK. A virtual hope box: randomized controlled
trial of a smartphone app for emotional regulation and coping with distress. Psychiatr Serv 2017 Apr 01;68(4):330-336
[doi: 10.1176/appi.ps.201600283] [Medline: 27842473]

34. Vogt D. Mental health-related beliefs as a barrier to service use for military personnel and veterans: a review. Psychiatr
Serv 2011 Feb;62(2):135-142 [doi: 10.1176/ps.62.2.pss6202_0135] [Medline: 21285091]

35. Iribarren SJ, Cato K, Falzon L, Stone PW. What is the economic evidence for mHealth? A systematic review of economic
evaluations of mHealth solutions. PLoS One 2017;12(2):e0170581 [FREE Full text] [doi: 10.1371/journal.pone.0170581]
[Medline: 28152012]

36. Johnson D, Deterding S, Kuhn K, Staneva A, Stoyanov S, Hides L. Gamification for health and wellbeing: a systematic
review of the literature. Internet Interv 2016 Nov;6:89-106 [FREE Full text] [doi: 10.1016/j.invent.2016.10.002] [Medline:
30135818]

37. Imlawi J. Health website success: user engagement in health-related websites. Int J Interact Mob Technol 2017 Nov
27;11(6):49 [doi: 10.3991/ijim.v11i6.6959]

38. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med 2009 Jul 21;6(7):e1000097 [FREE Full text] [doi:
10.1371/journal.pmed.1000097] [Medline: 19621072]

39. Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, et al. Guidance on the Conduct of Narrative Synthesis
in Systematic Reviews: A Product From the ESRC Methods Programme. Lancaster: Lancaster University; 2006.

40. Azad-Khaneghah P, Roduta Roberts M, Stroulia E, Ferguson-Pell M, Liu L. Alberta Rating Index for Apps (ARIA): helping
older adults find acceptable mobile health apps. Gerontechnol 2020 Oct 03;19:1-1 [doi: 10.4017/gt.2020.19.s.69884]

41. Kertz S, MacLaren Kelly J, Stevens K, Schrock M, Danitz S. A review of free iPhone applications designed to target anxiety
and worry. J Technol Behav Sci 2017 Jan 11;2(2):61-70 [FREE Full text] [doi: 10.1007/s41347-016-0006-y]

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e26453 | p. 12https://mhealth.jmir.org/2022/1/e26453
(page number not for citation purposes)

Voth et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://army.gc.ca/en/3-canadian-division/readiness-resilience-growth.page
https://army.gc.ca/en/3-canadian-division/readiness-resilience-growth.page
http://europepmc.org/abstract/MED/24586090
http://dx.doi.org/10.1177/1073191114524014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24586090&dopt=Abstract
https://www.employment-studies.co.uk/project/examination-evidence-preparing-sustaining-and-enhancing-psychological-and-physical-well
https://www.employment-studies.co.uk/project/examination-evidence-preparing-sustaining-and-enhancing-psychological-and-physical-well
http://dx.doi.org/10.1136/jramc-2018-001047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30580281&dopt=Abstract
http://dx.doi.org/10.3233/WOR-2011-1102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21248418&dopt=Abstract
http://dx.doi.org/10.1177/0008417419831438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31014080&dopt=Abstract
https://www.infoway-inforoute.ca/en/what-we-do/benefits-of-digital-health/what-is-digital-health
https://www.infoway-inforoute.ca/en/what-we-do/benefits-of-digital-health/what-is-digital-health
http://dx.doi.org/10.1080/10494820.2020.1772837
http://dx.doi.org/10.3928/00485713-20130306-08
http://dx.doi.org/10.1089/cyber.2017.0221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28737954&dopt=Abstract
http://dx.doi.org/10.1111/acps.13200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32495381&dopt=Abstract
http://dx.doi.org/10.3138/jmvfh-2020-0002
https://www.karger.com?DOI=10.1159/000505977
http://dx.doi.org/10.1159/000505977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32203971&dopt=Abstract
https://research2guidance.com/
http://dx.doi.org/10.1176/appi.ps.201600283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27842473&dopt=Abstract
http://dx.doi.org/10.1176/ps.62.2.pss6202_0135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21285091&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0170581
http://dx.doi.org/10.1371/journal.pone.0170581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28152012&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(16)30038-0
http://dx.doi.org/10.1016/j.invent.2016.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30135818&dopt=Abstract
http://dx.doi.org/10.3991/ijim.v11i6.6959
https://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
http://dx.doi.org/10.4017/gt.2020.19.s.69884
https://doi.org/10.1007/s41347-016-0006-y
http://dx.doi.org/10.1007/s41347-016-0006-y
http://www.w3.org/Style/XSL
http://www.renderx.com/


42. Azad Khaneghah P. Alberta Rating Index for Apps (ARIA): an index to rate the quality of mobile health applications.
University of Alberta Education & Research Archive. 2020. URL: https://era.library.ualberta.ca/items/
3c62ca2d-d7a1-4808-b1c0-4a60b05eecaa [accessed 2021-12-23]

43. Reyes AT, Serafica R, Sojobi A. College student veterans' experience with a mindfulness- and acceptance-based mobile
app intervention for PTSD: a qualitative study. Arch Psychiatr Nurs 2020 Dec;34(6):497-506 [doi:
10.1016/j.apnu.2020.09.005] [Medline: 33280672]

44. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile app rating scale: a new tool for
assessing the quality of health mobile apps. JMIR Mhealth Uhealth 2015 Mar 11;3(1):e27 [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]

45. Szeto A, Dobson KS, Knaak S. The road to mental readiness for first responders: a meta-analysis of program outcomes.
Can J Psychiatry 2019 Jun;64(1_suppl):18S-29S [FREE Full text] [doi: 10.1177/0706743719842562] [Medline: 31010293]

46. Litvin S, Saunders R, Maier MA, Lüttke S. Gamification as an approach to improve resilience and reduce attrition in mobile
mental health interventions: a randomized controlled trial. PLoS One 2020;15(9):e0237220 [FREE Full text] [doi:
10.1371/journal.pone.0237220] [Medline: 32877425]

47. Possemato K, Kuhn E, Johnson E, Hoffman JE, Owen JE, Kanuri N, et al. Using PTSD Coach in primary care with and
without clinician support: a pilot randomized controlled trial. Gen Hosp Psychiatry 2016;38:94-98 [doi:
10.1016/j.genhosppsych.2015.09.005] [Medline: 26589765]

48. Roy M, Highland KB, Costanzo MA. GETSmart: Guided Education and Training via Smart phones to promote resilience.
Stud Health Technol Inform 2015;219:123-128 [Medline: 26799892]

49. Weltman G, Lamon J, Freedy E, Chartrand D. Police department personnel stress resilience training: an institutional case
study. Glob Adv Health Med 2014 Mar;3(2):72-79 [FREE Full text] [doi: 10.7453/gahmj.2014.015] [Medline: 24808985]

50. Tam-Seto L, Wood VM, Linden B, Stuart H. A scoping review of mental health mobile apps for use by the military
community. Mhealth 2018;4:57 [FREE Full text] [doi: 10.21037/mhealth.2018.12.01] [Medline: 30701175]

51. Puskar K, Sun R, Gleeson A, Lampi T, Nichols D, Khan N. MilTeenChat app to promote coping resilience in military
youth. J Mil Veterans Health Jan 2018;26(1):44-46 [doi: 10.3316/informit.553541068174068]

52. Thomas KH, Taylor SP, Hamner K, Glazer J, Kaufman E. Multi-site programming offered to promote resilience in military
Veterans. Calif J Health Promot 2015 Sep 01;13(2):15-24 [doi: 10.32398/cjhp.v13i2.1820]

53. Lee JE, Sudom KA, McCreary DR. Higher-order model of resilience in the Canadian forces. Canadian Journal of Behavioural
Science / Revue canadienne des sciences du comportement 2011 Jul;43(3):222-234 [doi: 10.1037/a0024473]

54. Skomorovsky A, Stevens S. Testing a resilience model among Canadian forces recruits. Military Medicine 2013
Aug;178(8):829-837 [doi: 10.7205/milmed-d-12-00389]

55. Lee JE, Sudom KA, Zamorski MA. Longitudinal analysis of psychological resilience and mental health in Canadian military
personnel returning from overseas deployment. J Occup Health Psychol 2013 Jul;18(3):327-337 [doi: 10.1037/a0033059]
[Medline: 23834447]

56. van der Meulen E, van der Velden PG, van Aert RC, van Veldhoven MJ. Longitudinal associations of psychological
resilience with mental health and functioning among military personnel: a meta-analysis of prospective studies. Soc Sci
Med 2020 Jun;255:112814 [doi: 10.1016/j.socscimed.2020.112814] [Medline: 32388075]

57. Deady M, Peters D, Lang H, Calvo R, Glozier N, Christensen H, et al. Designing smartphone mental health applications
for emergency service workers. Occup Med (Lond) 2017 Aug 01;67(6):425-428 [doi: 10.1093/occmed/kqx056] [Medline:
28535246]

58. Colder Carras M, Kalbarczyk A, Wells K, Banks J, Kowert R, Gillespie C, et al. Connection, meaning, and distraction: a
qualitative study of video game play and mental health recovery in veterans treated for mental and/or behavioral health
problems. Soc Sci Med 2018 Nov;216:124-132 [FREE Full text] [doi: 10.1016/j.socscimed.2018.08.044] [Medline:
30257787]

59. Peng W, Kanthawala S, Yuan S, Hussain SA. A qualitative study of user perceptions of mobile health apps. BMC Public
Health 2016 Nov 14;16(1):1158 [FREE Full text] [doi: 10.1186/s12889-016-3808-0] [Medline: 27842533]

60. Mohr DC, Schueller SM, Riley WT, Brown CH, Cuijpers P, Duan N, et al. Trials of intervention principles: evaluation
methods for evolving behavioral intervention technologies. J Med Internet Res 2015 Jul 08;17(7):e166 [FREE Full text]
[doi: 10.2196/jmir.4391] [Medline: 26155878]

Abbreviations
ARIA: Alberta Rating Index for Apps
CAF: Canadian Armed Forces
HCP: health care professional
mHealth: mobile health
MM: military member
OSI: occupational stress injury
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e26453 | p. 13https://mhealth.jmir.org/2022/1/e26453
(page number not for citation purposes)

Voth et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://era.library.ualberta.ca/items/3c62ca2d-d7a1-4808-b1c0-4a60b05eecaa
https://era.library.ualberta.ca/items/3c62ca2d-d7a1-4808-b1c0-4a60b05eecaa
http://dx.doi.org/10.1016/j.apnu.2020.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33280672&dopt=Abstract
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
http://europepmc.org/abstract/MED/31010293
http://dx.doi.org/10.1177/0706743719842562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31010293&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0237220
http://dx.doi.org/10.1371/journal.pone.0237220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32877425&dopt=Abstract
http://dx.doi.org/10.1016/j.genhosppsych.2015.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26589765&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26799892&dopt=Abstract
https://journals.sagepub.com/doi/10.7453/gahmj.2014.015?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.7453/gahmj.2014.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24808985&dopt=Abstract
https://doi.org/10.21037/mhealth.2018.12.01
http://dx.doi.org/10.21037/mhealth.2018.12.01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30701175&dopt=Abstract
http://dx.doi.org/10.3316/informit.553541068174068
http://dx.doi.org/10.32398/cjhp.v13i2.1820
http://dx.doi.org/10.1037/a0024473
http://dx.doi.org/10.7205/milmed-d-12-00389
http://dx.doi.org/10.1037/a0033059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23834447&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2020.112814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32388075&dopt=Abstract
http://dx.doi.org/10.1093/occmed/kqx056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28535246&dopt=Abstract
http://europepmc.org/abstract/MED/30257787
http://dx.doi.org/10.1016/j.socscimed.2018.08.044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30257787&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3808-0
http://dx.doi.org/10.1186/s12889-016-3808-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27842533&dopt=Abstract
https://www.jmir.org/2015/7/e166/
http://dx.doi.org/10.2196/jmir.4391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26155878&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews
PSP: public safety personnel
PTSD: posttraumatic stress disorder
RCT: randomized controlled trial
VAC: Veterans Affairs Canada

Edited by L Buis; submitted 28.06.21; peer-reviewed by A Teles, J Austin; comments to author 01.09.21; revised version received
09.10.21; accepted 19.11.21; published 19.01.22

Please cite as:
Voth M, Chisholm S, Sollid H, Jones C, Smith-MacDonald L, Brémault-Phillips S
Efficacy, Effectiveness, and Quality of Resilience-Building Mobile Health Apps for Military, Veteran, and Public Safety Personnel
Populations: Scoping Literature Review and App Evaluation
JMIR Mhealth Uhealth 2022;10(1):e26453
URL: https://mhealth.jmir.org/2022/1/e26453
doi: 10.2196/26453
PMID: 35044307

©Melissa Voth, Shannon Chisholm, Hannah Sollid, Chelsea Jones, Lorraine Smith-MacDonald, Suzette Brémault-Phillips.
Originally published in JMIR mHealth and uHealth (https://mhealth.jmir.org), 19.01.2022. This is 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 JMIR mHealth and
uHealth, is properly cited. The complete bibliographic information, a link to the original publication on https://mhealth.jmir.org/,
as well as this copyright and license information must be included.

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e26453 | p. 14https://mhealth.jmir.org/2022/1/e26453
(page number not for citation purposes)

Voth et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://mhealth.jmir.org/2022/1/e26453
http://dx.doi.org/10.2196/26453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35044307&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

