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Abstract

Background: Mobile apps are viewed as a promising opportunity to provide support for patients who have posttraumatic stress
disorder (PTSD). The development of mobile technologies and apps shows similar trends in PTSD treatment. Therefore, this
emerging research field has received substantial attention. Consequently, various research settings are planned for current and
further studies.

Objective: The aim of this study was to explore the scientific patterns of research domains related to mobile apps and other
technologies for PTSD treatment in scholarly publications, and to suggest further studies for this emerging research field.

Methods: We conducted a bibliometric analysisto identify publication patterns, most important keywords, trends for topicality,
and text analysis, along with construction of a word cloud for papers published in the last decade (2010 to 2019). Research
guestions were formulated based on the relevant literature. In particular, we concentrated on highly ranked sources. Based on the
proven bibliometric approach, the data were ultimately retrieved from the Web of Science Core Collection (Clarivate Analytics).

Results: A total of 64 studieswere found concerning the research domains. The vast majority of the papers were written in the
English language (63/64, 98%) with the remaining article (1/64, 2%) written in French. The articles were written by 323
authors/coauthors from 11 different countries, with the United States predominating, followed by England, Canada, Italy, the
Netherlands, Australia, France, Germany, Mexico, Sweden, and Vietnam. The most common publication type was peer-reviewed
journa articles (48/64, 75%), followed by reviews (8/64, 13%), meeting abstracts (5/64, 8%), news items (2/64, 3%), and a
proceeding (1/64, 2%). There was a mean of 6.4 papers published per year over the study period. There was a 100% increase in
the number of publications published from 2016 to 2019 with amean of 13.33 papers published per year during thislatter period.

Conclusions:  Although the number of papers on mobile technologies for PTSD was quite low in the early period, there has
been an overall increase in this research domain in recent years (2016-2019). Overall, these findings indicate that mobile health
toolsin combination with traditional treatment for mental disorders among veteransincrease the efficiency of health interventions,
including reducing PTSD symptoms, improving quality of life, conducting intervention eval uation, and monitoring of improvements.
Mobile apps and technologies can be used as supportive tools in managing pain, anger, stress, and sleep disturbance. These
findings therefore provide a useful overview of the publication trends on research domains that can inform further studies and
highlight potential gapsin thisfield.
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Introduction

Mobile technologies have emerged as useful tools to support
patients who have posttraumatic stress disorder (PTSD) [1].
Recent studies in this field have mainly focused on the
development and evaluation of mobile health (mHealth) tools
[2], assessing their efficacy within a health care field [3], and
developing a standard for creating PT SD-related mHealth apps
[4].

New mobiletechnologies are accessible and cost-effective tools
to assist in identifying PTSD symptoms [5,6] and suicidal
behaviors [7]. Mobile technologies are supportive in
prognosticating the impact that PTSD symptoms have on
treatment efficiency [8], in the evaluation of the effectiveness
of psychotherapy [9,10] and its precision [11], and in helping
individuals manage their mental health [12,13]. The most
common benefits of using mobile interventions are
cost-effectiveness, reducing waiting lists, and high accessibility

[5].

Thus, mHealth tools have potential for supporting traditional
treatment for mental disorders among veteranswith PTSD [14].
Mood Tracker [15] and other mHealth apps (eg, Parenting 2GO,
PTSD Coach, and PTSD Family Coach) were established for
the treatment of military staff diagnosed with PTSD and their
families[16], which have been demonstrated to be feasible and
relevant. In addition, the efficiency of a mobile app designed
to screen traumarrelated symptoms as a diagnostic tool for
trauma survivors was proven [8].

New strategies for a self-managed and web-based wellness
training program for PTSD veterans are recognized as being
accessible, low-cost, and efficient to decrease PTSD symptoms
[5]. A similar study showed no significant difference in
effectiveness between amindful nesstraining program delivered
by a psychotherapist and the same program provided through
a self-directed mobile app [6]. Fraynt et al [17] explored the
ability of amobile app to help support the transition to civilian
life among PTSD veterans. Similarly, Pavliscsak et a [18]
demonstrated the importance of engagement with an mHealth
app among service memberswith PTSD symptomsin transition
to help improve communication skills.

In addition, severa studies have examined the use of mobile
apps in treatment for smokers with PTSD [19,20] and their use
inintegrated care[12,13], demonstrating their effectivenessand
congruency. A pilot study on the mobile app PTSD Coach
demonstrated a significant improvement in quality of lifeamong
patients with PTSD [21]. Another study showed the efficiency
of the Moodivate app in managing limitations associated with
evidence-based psychotherapy by decreasing the symptoms of
PTSD and depression among adults [22,23]. Other studies on
mobile apps for the treatment of anger symptoms [24,25] and
in managing pain among individualswith PTSD [26,27] showed
feasibility and therapeutic benefits. Overall, mHealth has been
evaluated to be effective in reducing emotional dysregulation
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among veterans with PTSD [28]. Other comparative studies
between in vivo exposure and virtual reality—based exposure
therapies for patients with PTSD symptoms indicated that the
virtual experiencewas considered to be amoreflexible approach
[29,30].

An influential group of studies has focused on how mobile
technology can be useful in applying cognitive behavioral
therapy (CBT) for various mental health conditions. The special
needs of patients with PTSD create a demand for modified
approaches other than therapeutic sessions in vivo [31] and
more creative tools used in treatment [32]. Recent systematic
reviews [9,10,30] have explored the efficacy of the mHealth
apps embodying CBT principles for the treatment of various
mental  disorders, including PTSD. For example,
Martinez-Mirandaet a [7] assessed the effectiveness of applying
amobile-based app in recognizing individuals diagnosed with
PTSD and demonstrating suicidal behaviors. Wang et a [33]
indicated the high potential and efficiency of mobile apps in
the monitoring and management of mental disorders, including
PTSD. Stirman et al [34] assessed an app designed for cresting
and assessing universal worksheetsto help evaluate the accuracy
of CBT therapy sessions for patients with PTSD. Evans et d
[35] investigated the development of a cognitive assessment
tool via mobile technology. A similar study by Price et al [36]
suggested that PTSD checklists delivered through a mobile app
or on paper were equally efficient.

Therefore, new technology as a psychological tool in treating
PTSD has been explored by researchers in various modalities,
including mobile apps, mHealth, web-based programs, virtual
reality, checklists, and assessments[30]. However, the majority
of mHealth apps that are currently available lack clinically
validated evidence of their efficacy [3]. Accordingly, the
primary aim of this study was to explore scientific publication
patterns in the research domain of “mobile technologies and
apps’ concerning PTSD. We further aimed to revea the
contribution of scientific knowledge by highlighting the gaps
and provide new directions of potential development areas for
further studies.

Methods

Research Questions

Based on the research scope and objectives, the following four
research questions formulated:

RQ1: What are the characteristics (descriptive) of
the publications? How many papers on “mobile
technologies and apps’ concerning “ posttraumatic
stress disorder” have been published between 2010
and 2019?

RQ2: Who are the most productive authors/coauthors
in this field, and what are their countries of origin?
What are the citation metrics of these authors?
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RQ3: In what types of sources are the papers
published most frequently? Which organizations
mainly contribute to this research area?

RQ4: What are the co-words (keywords/text)
associated with these publications?

Bibliometric Study

A bibliometric study enables researchers to explore patterns,
trends, associations, and scientific developments related to
searched domains, along with interrel ated fields over publication
data. This analysis requires a structured bibliometric database
to obtain appropriate data for answering research questions
[37-39].

Bibliometrics is also defined as a statistical method to analyze
bibliometric publications data over a wide spectrum such as
peer-reviewed journal articles, books, conference proceedings,
periodicals, reviews, reports, and related reports. There are
various analysis methods for a literature review along with
bibliometric tools [37,40-43]. This approach allows for further
obtaining more in-depth understanding of a given topic and its
publication trends.

In this study, we employed a bibliometric approach for obtaining
descriptive publication results, author/coauthor productivity
metrics, source impact analysis, along with keyword and most
common co-word (text) analysis [38,44-47].

Co-word (Text) Analysisand Word Cloud

A word cloud, aso known as a “tag cloud,” is a visua
representation of text data [39] from various keywords or any
given text material [42]. According to the Web of Science
dataset structure, a word cloud has four main categories to
analyze: abstract, title of the paper, author keywords, and
keyword plus (see Multimedia Appendix 1). Depending on the

Textbox 1. Search criteriaand strategy.a
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frequency of text data regarding the main categories, the
significant terms and tags are highlighted, which are usually
single words represented by a single font size and color based
on their relative importance. Bold and larger-sized words
indicate that the word has more importance and has attracted
researchers’ increasing attention in the subject domain field
[48]. Keywords or any other text datasets among these four
categories were collected from the articles to conduct the
co-word analysis and to construct aword cloud to illustrate the
power of wordsbased on their frequenciesin theliterature[49].

Data Collection and Extraction

A bibliometric study requires a structured database to analyze
publication data. The main two bibliometric databases available
for this purpose are I1SI Web of Science and Scopus. 1SI Web
of Science provides data on the highest ranked and impactful
(prestigious) sources, whereas Scopus aso ranks the same
sources in addition to other sources with wider coverage,
including conferences, symposia, and congress proceedings. In
addition, PubMed is a commonly used database in the medical
field. Journals focused on mHealth mostly rank in the highest
quartile (Q1) in Web of Science as well. Therefore, we chose
to focus on these highly ranked (Q1) and high-impact sources
in Web of Science to maintain consistency of citations in a
single database with SCI-Expanded and SSCI indexing. We
only used PubMed for comparison purposes and as a secondary
source of indexing. All databases have their citation count
categories. The citation results are significant to keep all
publications within the same quartile and for consistency of
comparisons at the same level (Q1 ranking and indexing).
Finally, publication datawere retrieved from the Web of Science
database using the search strategy shown in Textbox 1
[9,37,38,40,42].

TITLE: (“*mobile*” OR “mobile*” OR “*Mobile*” OR “Mobile*”) AND

TOPIC: (“PTSD” OR “post-traumatic stress disorder” OR “post traumatic stress disorder” OR “posttraumatic stress disorder”) (Journal articlestitle;

keywords, abstract)

Database: PubMed

Database: 1SI Web of Science Core Collection (Clarivate Analytics)
Indexes: SCI-EXPANDED, SSCI

Timespan: al years of (2010-2019)

%64 were papers found in the Web of Science list, including 40
matching papersin PubMed.

The data were retrieved as plain .txt, xls, .csv, and .bib file
formats for further analysis. The Microsoft Excel and R
Language (version R x64 3.6.1) R Studio software with the
“bibliometrix” package [39] were used for descriptive and
bibliometric data analysis, respectively [48].

Results

Publication Profileand Descriptive Publication Results

A total of 64 publicationsfor the research domain wereretrieved
from the ISl Web of Science database (Multimedia Appendix

http://mhealth.jmir.org/2020/11/€19391/

2). In comparison to the PubMed results, 40 papers were found
in the same dataset of the Web of Science—retrieved
publications. The vast majority of the papers were written in
the English language (63/64, 98%) with the remaining article
written in French (1/64, 2%). Overdl, there were 323
authors/coauthors from 11 different countries, with the United
States being the most common, followed by England, Canada,
Italy, the Netherlands, Australia, France, Germany, Mexico,
Sweden, and Vietnam. The descriptive summary of these
publications showed that the majority were peer-reviewed
journal articles (48/64, 75%), followed by reviews (8/64, 13%),
meeting abstracts (5/64, 8%), news items (2/64, 3), and
proceedings (1/64, 2%). There was amean number of 6.4 papers
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published on the topic per year, with a 100% increase in the
number of publicationsfound for the period of 2016-2019, along
with a corresponding increase in the mean number of papers
published per year during this period to 13.33.

Web of Science-Core Collection subject category data were
used to categorize the related research domains under the top
12 major subjects, which are summarized in Table 1, comprising
topics with at least 3 publications. Other minor subject

Kulakli & Shubina

categories with 2 publications included Computer Science
Information Systems and Neurosciences, and those with 1 paper
each included Computer Science Interdisciplinary Applications,
Education Educational Research, Environmental Sciences,
Health Policy Services, Information Science Library Science,
Medicine Research Experimental, Nursing, Oncology,
Pediatrics, Psychology Experimental, Rehabilitation, and
Respiratory System.

Table 1. Publicationsin the top Web of Science subject areas from 2010 to 2019 (N=64).

Subject category Publications, n (%)
Psychiatry 23(37)
Psychology Clinical 16 (26)
Health Care Sciences Services 11 (18)
Medical Informatics 11 (18)
Medicine Genera Internal 8(13)
Psychology Multidisciplinary 6 (10)
Psychology 4(6)
Substance Abuse 4 (6)
Clinical Neurology 3(5)
Pharmacology Pharmacy 35
Public Environmental Occupational Health 3(5)

Distribution of Publications Over Time

Figure 1 presents the publication records by year starting from
2010 through to the end of the decade in 2019. There was only
one publication recorded for 2010 and 2011, followed by a
slight increase from 2012 to 2013. From 2013 to 2014, the
number of publications increased sharply from 2 to 5, with a
steady increase until 2016 (n=5 to n=7). A sharp increase was

Figure 1. Publication records by year.

observed from 2016 (n=7) to 2019 (n=14), representing a100%
increase in the publication count. The last 3 years reflect
increasing research interest in the topic, as the period with the
highest count in the dataset. The mean number of publications
per year for the entire period was 6.4, increasing to 13.33 from
2016 to 2019. The publication distribution also supports this
upward movement as shown in Figure 1.

Publication records (n)

2010 2011 2012 2013

Most Productive Author s/Coauthors

Table 2 providesthe descriptive resultsfor authors and coauthors
of the retrieved publications. Only 6 papers were published as
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RenderX

2014

2016 2017 2018 2019

2015

single-authored documents, whereas 317 papers were
multiple-authored documents, and there were 323 different
authors with 366 appearances.
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Table 2. Author and coauthor descriptive results for all documents published between 2010 and 2019.

Descriptive results Value
Authors 323
Author appearances 366
Authors of single-authored documents 6
Authors of multi-authored documents 317
Documents per author 0.198
Authors per document 2.05
Coauthors per document 5.72
Collaboration index 5.56
Average citations per document 7.95

Among thetop 20 most productive authors, Kuhn (n=7 records)
was identified as a leading author; followed by Beckham (n=5
records); Calhoun (n=4 records); and Dennis, Marx, and Moore
(n=3 records each) in the top category. Others at the same level
with 2 papers each include Acierno, Carpenter MJ, Carpenter
VL, Dahne, Dedert, Dennis, Diaz, Felton, Hertzberg, Hoffman,
Jovanovic, Kirby, and Kizakevich.

Table 3. Most relevant countries by corresponding author.

Table 3 shows the top 10 most productive countries that
contributed to the research domain fields. The top country was
the United States, followed by Germany, Italy, the Netherlands,
United Kingdom, Australia, Canada, France, Mexico, and
Sweden.

Country Articles, N Frequency Scp? McCPP MCP/article ratio
USA 45 0.776 42 3 0.07
Germany 2 0.035 2 0 0
Italy 2 0.035 2 0 0
Netherlands 2 0.035 2 0 0
United Kingdom 2 0.035 2 0 0
Augtralia 1 0.017 1 0 0
Canada 1 0.017 1 0 0
France 1 0.017 1 0 0
Mexico 1 0.017 1 0 0
Sweden 1 0.017 1 0 0

8SCP: single-country publication.
bmcP: multiple-country publication.

Table 4 showsthe contributed ingtitutions from various countries
around the world. Harvard University and Stanford University
emerged as the leading institutions with 8 papers each, and 13

http://mhealth.jmir.org/2020/11/€19391/
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universities ranked at the top of the dataset among the total 156
contributing institutions.
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Institution

Publications, n (%)

Harvard University

Stanford University

Duke University

US Department of Veteran Affairs
VA Palo Alto Health Care System
VA Boston Healthcare System
Durham VA Medical Center
Boston University

Harvard Medical School

Medical University of South Carolina
University of California System
University of Washington
University of Washington Seattle

8(13)
8 (13)
7(11)
7(11)
7(12)
6 (10)
5(8)
4(7)
4(7)
4(7)
4(7)
4(7)
4(7)

Citation Results

The citation report of the 64 publications derived from the Web
of Science Core Collection statistics between 2010 and 2019
showed that the H-index was 12 and the average number of
citations per itemwas 7.9. The sum of timesan articlewascited
in total was 509, which was reduced to 471 after excluding
self-citations. The number of cited articleswas 421 in total and

Figure 2. Total publication/citation counts per year (2010-2019).

was 402 after excluding self-citations. Figure 2 showsthe total
citation distribution throughout the research timeframe.
Although the citation statistics are available as of 2012, an
increase was only observed as of 2015 (n=28), followed by a
steady increase until 2019. From 2016 to 2017 and from 2017
to 2018, the citation counts nearly doubled, reaching 217 by
2019.

Total Citation and Publication Counts

100

Publication/citation cumulative

2013

Publication

Table 5 presents the top 10 journals by citation counts. OIff [2]
was the leading paper with the highest number of citations
(n=58) during the search period. Thetop 10 citations comprised
299 of the total 509 citations (58.7%) starting from 2012 to
2019. There was a mean of 29.9 per year. Therefore, 4 papers
were above the mean: OIff [2], Hertzberg et a [19], Van
Ameringen et a [50], and Repetto et al [29], published in 2015,
2013, 2017, and 2013, respectively. Although the papers only
started to be cited as of 2012, the citation counts showed a

http://mhealth.jmir.org/2020/11/€19391/
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37
28
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Citations

substantial (3-times) increase from 2014 to 2015 (from 6 to 20
counts). The most citations were recorded in 2019 (n=108).

The leading journal publishing these studies was Journal of
Medical Internet Research (JMIR) with 3 articles, and the
remaining journalsonly included 1 article each published inthe
top 10 list. The mgjority of these papers were related to mobile
technology and apps, PTSD-related topics, virtual redlity related
to mobile devices, treatment, and other psychological disorders.
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Table 5. Top 10 articles by citation results (2010-2019).
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Reference Citations (N) Average citations/year
Total 2012 2013 2014 2015 2016 2017 2018 2019
Qlff [2] 58 0 0 0 8 6 17 10 17 9.67
Hertzberg et a [19] 49 0 1 2 8 7 17 8 6 6.13
Van Ameringen et a 43 0 0 0 0 0 2 18 23 10.75
[50]
Repetto et al [29] 38 3 8 4 2 6 4 2 9 475
Place et a [51] 23 0 0 0 0 0 2 11 10 5.75
Carpenter et a [20] 22 0 0 0 2 4 6 5 5 3.67
Lui etal [3] 21 0 0 0 0 0 0 8 13 5.25
Kahn et a [5] 18 0 0 0 0 0 1 7 10 3.6
Rathbone et a [9] 14 0 0 0 0 0 0 9 5 35
Bakker and Rickard 13 0 0 0 0 0 0 3 10 4.33
[52]
Sum 299 3 9 6 20 23 49 81 108

Sour ce Frequency and Productivity

Table 6 shows the publication frequency for the most relevant
sources. Although there were no notable differences in
publication history, the top contributing journals of 8 sources
(n=2 records) are listed in Table 6.

The top publication sources distributed and sorted from the
highest on the list with 4 (19.36%) records were European
Journal of Psychotraumatology, JMIR mHealth and uHealth,
and Military Medicine. The next most common sources with 3
(14.52%) recordswere IMIR, Professional Psychol ogy Research
and Practice, and Psychological Services, whereas Applied
Psychophysiology and Biofeedback and Depression and Anxi ety
included 2 records each (6.45%).

Therewere 39 single-publication sources (n=1, 59.68%) among
thetotal 64 articlesin the dataset retrieved: Addiction, Addictive
Behaviors, American Journal of Preventive Medicine, Annales
Medico Psychologiques, Asian Journal of Psychiatry, Behavior
Therapy, Biological Psychiatry, Computers|n Human Behavior,

Table 6. Most relevant top publication sources (N=64).

Current Psychiatry Reports, ETR D Educational Technology
Research and Development, Health Informatics Journal,
Implementation Science, International Journal of Clinical
Practice, International Journal of Environmental Research and
Public Health, International Journal of Methods In Psychiatric
Research, International Journal of Psychiatry In Medicine,
Jama Journal of The American Medical Association, JMIR
Medical Informatics, JIMIR Mental Health, Journal of Affective
Disorders, Journal of Child And  Adolescent
Psychopharmacology, Journal of Clinical Psychiatry, Journal
of Dual Diagnosis, Journal of Head Trauma Rehabilitation,
Journal of Investigative Medicine, Journal of Medical Systems,
Journal of Pain, Journal of Psychiatric Research, Journal of
Psychosocial Nursing And Mental Health Services, Journal of
The American Medical Informatics Association, Journal of
Traumatic Stress, Nicotine Tobacco Research, Personal and
Ubiquitous Computing, Psychiatry Interpersonal and Biological
Processes, Psycho-Oncology, Social Psychiatry and Psychiatric
Epidemiology, Global Mental Health, Systematic Reviews, and
Thorax.

Source

Records, n (%)

European Journal of Psychotraumatol ogy
JMIR mHedlth and uHealth

Military Medicine

Journal of Medical Internet Research (JMIR)
Professional Psychology Research and Practice
Psychological Services

Applied Psychophysiology and Biofeedback

Depression and Anxiety

4(6)
4(6)
4(6)
3(9
303
3(9
2(3
2(3

The JMIR group of journals had the highest amount of
publication records (n=9) for the research domainsin the search
period. In addition, the source impact metric (H-index, n=2) of

http://mhealth.jmir.org/2020/11/€19391/

the journals ranked as follows: JMIR mHealth and uHealth
(H-index=4); Military Medicine, JMIR, and Professional
Psychology Research and Practice (H-index=3); and European
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Journal of Psychotraumatology, Psychological Services, and
Depression and Anxiety (H-index=2).

Co-Word (Keyword) Analysis

Keyword analysis is used to reveal the frequency of keywords
in publications. There are two types of keywords: author
keywords and Keywords Plus. The author keywords are the
words (terms) that authors prefer to use for their papers and
Keyword Plus includes terms from the preset list of related

Table 7. Top 10 keywords.

Kulakli & Shubina

science domains, which is created by the editorial experts of
Web of Science.

Table 7 shows the most relevant keywords used in the
publications associated with mobile technologies and apps for
PTSD treatment. The most common author keywords included
“m-hedlth,” “PTSD,” “mobile health,” and “depression.” The
most common Keyword Plus terms included “posttraumatic
stress disorder,” “PTSD,” “randomized controlled trial,” and
“depression.”

Rank Author keywords Keywords-Plus

Term N Term N
1 m-health 14 posttraumatic stress disorder 20
2 PTSD 14 PTSD 13
3 depression 9 randomized controlled trial 13
4 mobile health 7 depression 12
5 mobile apps 6 care 9
6 posttraumatic stress disorder 6 smartphone app 8
7 telemedicine 5 symptoms 8
8 trauma 5 veterans 8
9 mental health 4 meta-analysis 7
10 anxiety 3 prevalence 7

Co-Word (Text) Analysis

The word dynamic-growth graph (Figure 3), prepared with the
top keywords, was used to eval uate the keyword dynamics over
the research period. The repetition trend of each word (ie, the
frequency of appearancesin the dataset over the search period)
represents occurrences. The graph shows the trend direction to

Figure 3. Word dynamics-growth.

analyze either upward or downward movement over the linear
line according to the annual distribution of keywords. The most
popular terms and keywords can be tracked during the period
to understand trendsin subject domain interest and importance
intheresearch field. Identifying topics of growing interest helps
researchers to concentrate on new subject areas and can also
provide valuable results to contribute to these fields.

Word Dynamics-Growth

Annual occurrences

——— POSTTRAUMATIC-STRESS-DISORDER

RANDOMIZED CONTROLLED-TRIAL

— AR E
— ST PTOMS

e [V ETAANALYS IS

Figure 3 illustrates the word dynamics-growth for the research
domains. Although the dataset shows that publications started
in 2012, the interest and popularity became significantly more
visible after 2015, followed by a sharp increase in the subject
areas until the middle of 2017. In those years, “PTSD,”
“posttraumatic stressdisorder,” “ smartphone,” and “ randomi zed
controlled trial” had peak levels, but the usage rates of these

http://mhealth.jmir.org/2020/11/€19391/
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2017 2018 2015

FTSD

DEPRESSION

SMARTPHONE APP
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e PREVALEMCE

terms declined from the middle of 2017 to 2019. At this point,
theterms* depression” and “prevalence”’ became highly popular
with a sharp increase on the graph, followed by “symptoms”
and “meta-analysis.”

Multimedia Appendix 1 illustrates four different world
cloud-based data distributions. The top left word cloud is for
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abstract text data, whereas the upper right word cloud is for
author keywordstext data. Similarly, the bottom | eft word cloud
isfrom Keyword Plustext dataand the bottom right word cloud
shows a paper title text data representation. As can be seenin
each word cloud, the highlighted words differ in terms of
importance for each group. In particular, “health,” “mabile,”
and “apps’ were of the highest importance, followed by
“mental,” “treatment,” and “PTSD” in the abstract word cloud.
By contrast, in the author keyword cloud, “m-health” and
“PTSD” were both dominant keywords, followed by
“depression,” “mobile health,” and “posttraumatic stress
disorder.” The word order changed for Keyword Plus to
“depression” and “PTSD” at the top, followed by “care’
“smartphone app,” and “symptoms.” The title word cloud was
comparableto the otherswith “mobile’ being far moreimportant
than other key terms as a highly dominant term, followed by
“health,” and the terms “stress,” “app,” “disorder,” “mental”,
“posttraumatic,” and “application” appeared in another layer.

Discussion

Principal Results

Mobile apps are recognized as efficient tools in the assistance
of both health care patients and staff [1,3]. A mobile platform
allows for predicting the symptoms of depression and PTSD
[51] to collect dataand conduct research on health interventions
using the technology [53]. Mobile technology in the treatment
for military staff and veterans with PTSD and other mental
disorders has been reported to be feasible [8,15]. Engagement
with mHealth apps in the transition period improved
communications [18] and mental well-being [52]. Several
mobile apps have been considered to be useful supportivetools
inthetreatment of managing pain [26,27], stressreduction [54],
anger [25], and mental disorders, including PTSD, depression,
anxiety, and addictions[50,55], aswell asinidentifying suicidal
behaviors[7].

The efficiency of mobile apps in the psychological treatment
of mental disorders, including CBT [9], cognitive rehabilitation
[28], exposure therapy [10,29,30], and visualization [56] has
been verified. The use of mobile apps allows for evaluating
CBT precision [34], to conduct a cognitive assessment [35], to
deliver aPTSD checklist [36], and to monitor mental disorders
[33].

By analyzing the results of the dataset regarding the publication
pattern on research related to mobile technology and apps
associated with PTSD treatment, we found arapid increase and
growth of subject interest in the last decade. The trend sharply
increased in the most recent years, from 2016 to 2019.

This growth of productivity could reflect the improvements,
functionality, and devel opments of mobiletechnology and apps
in parallel with comparison to other areas of usage. Therefore,
these technologies have become the center of human life to
provide new opportunities, convenience, and address potential
benefits. Despite the negative insights and perceptions of such
technol ogies, thiswould be promising for patientsto adapt their
health behaviors as a supportive tool with their clinical
treatments. Cooperation among clinical experts, app designers,
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and technology providersis necessary to reach the ultimate goal
and objectives, which should concentrate on patients needs
and treat them positively and objectively.

This analysis was conducted to highlight the most frequent
subject categories, along with popular keywords and terms.
These aspects were reflected in keywords, and the same terms
were similarly represented in the text of the abstract and title
of the paper. The text analysis showed the critical terms used
in this field of research and also represents the popularity of
subdomain searches. The aim of this study wasto discover the
publication trend and to identify the critical areasin the dataset
to ultimately provide insights and research directions for
academics, practitioners, and readers who wish to collaborate
in these domainsin the future.

According to the papers retrieved and analyzed (N=64), the
majority were peer-reviewed journal articles (75%), withamean
of 6.4 publications per year from 2010 to 2016, which then
sharply increased to 13.33 (doubled) between 2016 and 2019.
The most productive countries were the United States, with far
greater representation than any other country, followed by
Germany, Italy, the Netherlands, and the United Kingdom. One
of the main reasonsfor thisdifferenceis attributed to differences
in military engagement in various regions. For example, in the
Middle East and Asia, soldiers return to their countries with
different intensities of PTSD symptoms and other comorbid
disorders.

The results also revealed the distribution of the publications,
demonstrating that the top category sources support previous
arguments; namely European Journal of Psychotraumatology,
JMIR mHealthand uHealth, and Military Medicine were among
the highly popular sources for these publications. The JMIR
group of journals emerged as the leading sources (n=9, 14%
coverage) compared to other single-publication sources.
However, the vast majority (60%) of sources were equally
distributed among the 39 single-publication sources. Similar
results were found in the authorship analysis, in which the top
contributors in the field are Kuhn (n=7 records) as the leading
author; followed by Beckham (n=5 records); Calhoun (n=4
records); and Dennis, Marx, and Moore (n=3 records each) in
the top categories.

Co-word (text) analysis showed that the most common vital
terms overall (for the four different word clouds created) were
“mobile,” “PTSD,” “posttraumatic stressdisorder,” “m-health,”
“depression,” “health,” “treatment,” “smartphone apps,” and
“mobile health.”

Strengthsand Limitations

Despite growing interest for the research domains, no
publication was identified that analyzed the state of the field
with a bibliometric approach. Therefore, the main strength of
this study could be considered as the uniqueness of theresearch
designitself. Thisstudy isthefirst bibliometric-related research
in the domain. The contribution of the study is revealing the
scientific patterns and future research gaps to academics and
practitioners. The text analysis also highlighted and supported
popular subject areas to clarify the research scope and future
directions.
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One of thelimitations of thisstudy isthat we used only the Web
of Science Core Collection database in comparison to PubMed.
A single database was sel ected to ensure a simple and accurate
analysis, and to effectively eliminate duplications and avoid
errors. In thisregard, Web of Science coversthe highest impact
journals and has unigue indexing and ranking with its citation
categories. The research domain of health and mobile
internet—related publications is ranked in the SCI-Exp index.
Another limitation is that only documents published in the
English language were selected. Although various bibliometric
analysis methods are avail able, given the scope and size of this
topic, we decided to concentrate on more specific analyses such
asdescriptive statistics regarding the dataset from 2010 to 2019.

Future Resear ch Suggestions

According to the findings, the research domains are prevalent,
and growing interest can be seen as an upward trend in the
publication records since 2016. In particular, the majority of
the subject category records were found in Psychiatry and
Psychology, especialy in the clinical and multidisciplinary
domains, followed by Health Care Science Services, Medical
Informatics, and Medicine General Internal. Further research
is needed adopting various aspects of bibliometric analysis.
More empirical and case studies should also be conducted in
paralel with the improvement of technology and apps
perspectives that would be tested and clinically validated.

However, the research analyzed indicates the importance of
further explorations to devel op appropriate and feasible mobile
technology for PTSD treatment. The necessity to manage the
challenges related to the development of mHealth tools were
underlined [2]. Establishing the standards for creating
PTSD-related mHealth apps and following them seem to be
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essential in transferring mobile apps to the clinical field [4].
Moreover, practitioners need to explore the factors facilitating
and limiting the effective use of mHealth for PTSD treatment
[57,58]. Cooperation between mobile app creators, researchers,
and practitioners is essential in creating new technology that
will match the needs and expectations of both health care staff
and patients [50]. Finally, the mgjority of the available maobile
appsrequire more clinically validated evidence of their efficacy
before they can be adopted in the psychological treatment of
PTSD [33].

Conclusions

This study explored and analyzed the scientific patterns and
relations of scholarly publications related to the use of mobile
technologiesin PTSD treatment. Wetherefore provide ageneral
overview of the field based on co-word (text and keyword)
analysis of research domains, and variousforms of bibliometric
methods were employed along with a data visuaization
approach to establish a clear picture. The analysisincluded 64
papers published between 2010 and 2019.

Theresultsidentify the most frequent subject categories, popular
keywords, critical terms, and the popularity of subdomain
searches. With this study, we attempted to investigate the
patterns of publications to provide insights and research
directions for academics, practitioners, and readers who wish
to collaboratein these domainsin thefuture. The data highlight
the significance of further explorationsin thisfield to improve
mobile technology for PTSD treatment. Conducting studiesand
analyzing the practical use of these tools will improve the
technology and apps that would be tested and clinicaly
validated.

AK designed the methodology and performed data extraction. IS performed the literature review (background). Both authors
conceived of the study, and drafted, reviewed, and edited the manuscript. Both authors have read and approved the final manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Word clouds visualization.
[PNG File, 230 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Repository dataset of publications.

[PDE File (Adobe PDF File), 490 KB-Multimedia Appendix 2]

References

1.  Rodriguez-Paras C, Tippey K, Brown E, Sasangohar F, Creech S, Kum H, et a. Posttraumatic Stress Disorder and Mobile
Health: App Investigation and Scoping Literature Review. IMIR Mhealth Uhealth 2017 Oct 26;5(10):€156 [FREE Full

text] [doi: 10.2196/mhealth.7318] [Medline: 29074470]

2. Olff M. Mobile mental health: a challenging research agenda. Eur J Psychotraumatol 2015;6:27882 [FREE Full text] [doi:

10.3402/ejpt.v6.27882] [Medline: 25994025

3. Lui JHL, Marcus DK, Barry CT. Evidence-based apps? A review of mental health mobile applications in a psychotherapy
context. Prof Psychol Res Pract 2017 Jun;48(3):199-210. [doi: 10.1037/pro0000122]

http://mhealth.jmir.org/2020/11/€19391/

JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19391 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v8i11e19391_app1.png&filename=c35f0207fe67980baa7a73bcb0eef9ad.png
https://jmir.org/api/download?alt_name=mhealth_v8i11e19391_app1.png&filename=c35f0207fe67980baa7a73bcb0eef9ad.png
https://jmir.org/api/download?alt_name=mhealth_v8i11e19391_app2.pdf&filename=780656ebaafaf4e7c1d0318cbcefae7d.pdf
https://jmir.org/api/download?alt_name=mhealth_v8i11e19391_app2.pdf&filename=780656ebaafaf4e7c1d0318cbcefae7d.pdf
https://mhealth.jmir.org/2017/10/e156/
https://mhealth.jmir.org/2017/10/e156/
http://dx.doi.org/10.2196/mhealth.7318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29074470&dopt=Abstract
http://europepmc.org/abstract/MED/25994025
http://dx.doi.org/10.3402/ejpt.v6.27882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25994025&dopt=Abstract
http://dx.doi.org/10.1037/pro0000122
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Kulakli & Shubina

4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Schellong J, Lorenz P, Weidner K. Proposing a standardized, step-by-step model for creating post-traumatic stress disorder
(PTSD) related mobile mental health apps in aframework based on technical and medical norms. Eur J Psychotraumatol
2019;10(1):1611090 [FREE Full text] [doi: 10.1080/20008198.2019.1611090] [Medline: 31143412]

Kahn JR, Collinge W, Soltysik R. Post-9/11 Veterans and Their Partners Improve Mental Health Outcomes with a
Self-directed Mobile and Web-based Wellness Training Program: A Randomized Controlled Trial. JMed Internet Res
2016 Sep 27;18(9):€255 [FREE Full text] [doi: 10.2196/jmir.5800] [Medline: 27678169]

Cox CE, Hough CL, JonesDM, Ungar A, Reagan W, Key MD, et a. Effects of mindfulnesstraining programmes delivered
by a self-directed mobile app and by telephone compared with an education programme for survivors of critical illness: a
pilot randomised clinical trial. Thorax 2019 Jan;74(1):33-42 [FREE Full text] [doi: 10.1136/thoraxjnl-2017-211264]
[Medline: 29793970]

Martinez-Miranda J, Martinez A, Ramos R, Aguilar H, Jiménez L, Arias H, et al. Assessment of users acceptability of a
mobile-based embodied conversational agent for the prevention and detection of suicidal behaviour. JMed Syst 2019 Jun
25;43(8):246. [doi: 10.1007/s10916-019-1387-1] [Medline: 31240494]

van der Meer CAl, Bakker A, Schrieken BAL, Hoofwijk MC, OIff M. Screening for trauma-related symptomsviaa
smartphone app: The validity of Smart Assessment on your Maobilein referred police officers. Int JMethods Psychiatr Res
2017 Sep;26(3):e1579 [FREE Full text] [doi: 10.1002/mpr.1579] [Medline: 28948699]

Rathbone AL, Clarry L, Prescott J. Assessing the Efficacy of Mobile Health Apps Using the Basic Principles of Cognitive
Behavioral Therapy: Systematic Review. JMed Internet Res 2017 Nov 28;19(11):e399 [FREE Full text] [doi:
10.2196/jmir.8598] [Medline: 29187342]

Whiteside SPH. Mobile Device-Based Applications for Childhood Anxiety Disorders. J Child Adolesc Psychopharmacol
2016 Apr;26(3):246-251. [doi: 10.1089/cap.2015.0010] [Medline: 26244903]

Resick PA, Bovin MJ, Caloway AL, Dick AM, King MW, Mitchell KS, et a. A critical evaluation of the complex PTSD
literature: implicationsfor DSM-5. J Trauma Stress 2012 Jun;25(3):241-251. [doi: 10.1002/jts.21699] [Medline: 22729974]
Hicks TA, Thomas SP, Wilson SM, Calhoun PS, Kuhn ER, Beckham JC. A Preliminary Investigation of a Relapse Prevention
Mobile Application to Maintain Smoking Abstinence Among Individual s With Posttraumatic Stress Disorder. JDual Diagn
2017;13(1):15-20 [FREE Full text] [doi: 10.1080/15504263.2016.1267828] [Medline: 27918881]

Herbst E, Pennington D, Kuhn E, McCadlin SE, Delucchi K, Batki SL, et al. Mobile Technology for Treatment Augmentation
in Veteran Smokers With Posttraumatic Stress Disorder. Am J Prev Med 2018 Jan;54(1):124-128. [doi:
10.1016/j.amepre.2017.08.016] [Medline: 29074319]

Smith B, Harms WD, Burres S, KordaH, Rosen H, Davis J. Enhancing behavioral health treatment and crisis management
through mobile ecological momentary assessment and SM S messaging. Health Informatics J 2012 Dec;18(4):294-308
[FREE Full text] [doi: 10.1177/1460458212445349] [Medline: 23257059]

Bush NE, Oudllette G, Kinn J. Utility of the T2 Mood Tracker mobile application among army warrior transition unit
service members. Mil Med 2014 Dec;179(12):1453-1457. [doi: 10.7205/MILMED-D-14-00271] [Medline: 25469967]
Nolan J, Lindeman S, Varghese FP. Mobile app interventions for military and veteran families: Before, during, and after
deployment. Psychol Serv 2019 May;16(2):208-212. [doi: 10.1037/ser0000272] [Medline: 30407049]

Fraynt R, Cooper D, Edwards-Stewart A, Hoyt T, Michedl L, Pruitt L, et al. An evaluation of mobile applications designed
to assist service members and veterans transitioning to civilian life. Psychol Serv 2018 May;15(2):208-215. [doi:
10.1037/ser0000205] [Medline: 29723023]

Pavliscsak H, Little JR, Poropatich RK, McVeigh FL, Tong J, Tillman JS, et a. Assessment of patient engagement with a
mobile application among service members in transition. JAm Med Inform Assoc 2016 Jan;23(1):110-118. [doi:
10.1093/jamia/ocv121] [Medline: 26363048]

Hertzberg JS, Carpenter VL, Kirby AC, Calhoun PS, Moore SD, Dennis MF, et al. Mobile contingency management as an
adjunctive smoking cessation treatment for smokers with posttraumatic stress disorder. Nicotine Tob Res 2013
Nov;15(11):1934-1938. [doi: 10.1093/ntr/ntt060] [Medline: 23645606]

Carpenter VL, Hertzberg JS, Kirby AC, Calhoun PS, Moore SD, Dennis MF, et al. Multicomponent smoking cessation
treatment including mobile contingency management in homelessveterans. J Clin Psychiatry 2015 Jul; 76(7):959-964 [ FREE
Full text] [doi: 10.4088/JCP.14m09053] [Medline: 25699616]

Tiet QQ, Duong H, DavisL, French R, Smith CL, Leyva YE, et al. PTSD coach mabile application with brief telephone
support: A pilot study. Psychol Serv 2019 May;16(2):227-232. [doi: 10.1037/ser0000245] [Medline: 30407056]

Dahne J, Lejuez CW, Kustanowitz J, Felton JW, Diaz VA, Player MS, et a. Moodivate: A self-help behavioral activation
mobile app for utilization in primary care-Development and clinical considerations. Int J Psychiatry Med 2017
Mar;52(2):160-175 [FREE Full text] [doi: 10.1177/0091217417720899] [Medline: 28792292]

DahneJ, Lejuez CW, Diaz VA, Player M'S, Kustanowitz J, Felton JW, et a. Pilot Randomized Trial of a Self-Help Behavioral
Activation Mobile App for Utilization in Primary Care. Behav Ther 2019 Jul;50(4):817-827 [FREE Full text] [doi:
10.1016/j.beth.2018.12.003] [Medline: 31208690]

Mackintosh M, Niehaus J, Taft CT, Marx BP, Grubbs K, Morland LA. Using a Mobile Application in the Treatment of
Dysregulated Anger Among Veterans. Mil Med 2017 Nov;182(11):e1941-e1949. [doi: 10.7205/MILMED-D-17-00063]
[Medline: 29087863]

http://mhealth.jmir.org/2020/11/€19391/ JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19391 | p. 11

(page number not for citation purposes)


http://europepmc.org/abstract/MED/31143412
http://dx.doi.org/10.1080/20008198.2019.1611090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31143412&dopt=Abstract
https://www.jmir.org/2016/9/e255/
http://dx.doi.org/10.2196/jmir.5800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27678169&dopt=Abstract
http://europepmc.org/abstract/MED/29793970
http://dx.doi.org/10.1136/thoraxjnl-2017-211264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29793970&dopt=Abstract
http://dx.doi.org/10.1007/s10916-019-1387-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31240494&dopt=Abstract
http://europepmc.org/abstract/MED/28948699
http://dx.doi.org/10.1002/mpr.1579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28948699&dopt=Abstract
https://www.jmir.org/2017/11/e399/
http://dx.doi.org/10.2196/jmir.8598
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29187342&dopt=Abstract
http://dx.doi.org/10.1089/cap.2015.0010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26244903&dopt=Abstract
http://dx.doi.org/10.1002/jts.21699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22729974&dopt=Abstract
http://europepmc.org/abstract/MED/27918881
http://dx.doi.org/10.1080/15504263.2016.1267828
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27918881&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2017.08.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29074319&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458212445349?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1460458212445349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23257059&dopt=Abstract
http://dx.doi.org/10.7205/MILMED-D-14-00271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25469967&dopt=Abstract
http://dx.doi.org/10.1037/ser0000272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30407049&dopt=Abstract
http://dx.doi.org/10.1037/ser0000205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29723023&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocv121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26363048&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntt060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23645606&dopt=Abstract
http://europepmc.org/abstract/MED/25699616
http://europepmc.org/abstract/MED/25699616
http://dx.doi.org/10.4088/JCP.14m09053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25699616&dopt=Abstract
http://dx.doi.org/10.1037/ser0000245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30407056&dopt=Abstract
http://europepmc.org/abstract/MED/28792292
http://dx.doi.org/10.1177/0091217417720899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28792292&dopt=Abstract
http://europepmc.org/abstract/MED/31208690
http://dx.doi.org/10.1016/j.beth.2018.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31208690&dopt=Abstract
http://dx.doi.org/10.7205/MILMED-D-17-00063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29087863&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Kulakli & Shubina

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

Morland LA, Niehaus J, Taft C, Marx BP, Menez U, Mackintosh M. Using a Mobile Application in the Management of
Anger Problems Among Veterans: A Pilot Study. Mil Med 2016 Sep;181(9):990-995. [doi: 10.7205/MI1L MED-D-15-00293]
[Medline: 27612342]

Johnson SS, Levesque DA, Broderick LE, Bailey DG, Kerns RD. Pain Self-Management for Veterans: Development and
Pilot Test of a Stage-Based Mabile-Optimized Intervention. IMIR Med Inform 2017 Oct 17;5(4):e40 [EREE Full text]
[doi: 10.2196/medinform.7117] [Medline: 29042341]

PacellaM, Germain A, Suffoletto B, Kuhn E, Jaramillo S, Callaway C. (148) A Randomized Controlled Trial of the PTSD
Coach Mobile Health App at Reducing Pain and Psychological Symptoms among | njured Emergency Department Patients:
Preliminary Results. J Pain 2019 Apr;20(4):S13. [doi: 10.1016/j.jpain.2019.01.067]

Elbogen EB, Dennis PA, Van Voorhees EE, Blakey SM, Johnson JL, Johnson SC, et al. Cognitive Rehabilitation With
Mobile Technology and Socia Support for Veterans With TBI and PTSD: A Randomized Clinical Trial. JHead Trauma
Rehabil 2019;34(1):1-10 [FREE Full text] [doi: 10.1097/HTR.0000000000000435] [Medline: 30169439]

Repetto C, Gaggioli A, Pallavicini F, Cipresso P, Raspelli S, Riva G. Virtual reality and mobile phones in the treatment of
generalized anxiety disorders: a phase-2 clinical trial. Pers Ubiquit Comput 2011 Oct 2;17(2):253-260. [doi:
10.1007/s00779-011-0467-0]

Shubinal. Analysis of the outcomes for the treatment of post-traumatic stress disorder among children and adolescent:
systematic review. Int J Psychosoc Rehab. 2020 May. URL : https://www.psychosocial.com/article/PR290320/26205/
[accessed 2020-08-15] [WebCite Cache ID https://www.psychosocial.com/article/PR290320/26205/]

Shubinal. Cognitive-behavioral Therapy of Patients with Ptsd: Literature Review. Procedia Soc Behav Sci 2015
Jan;165:208-216. [doi: 10.1016/j.sbspro.2014.12.624]

Shubinal. Creativity in psychotherapy: the possibilities of its utilization. In: The European Proceeding of Social &
Behavioural Sciences. 2017 Apr 26 Presented at: Thelnternational Congresson Clinical & Counselling Psychology (CPSY C)
2017; April 26-28, 2017; Bari, Italy p. 99-111. [doi: 10.15405/epshs.2017.05.12]

Wang K, Varma DS, Prosperi M. A systematic review of the effectiveness of mobile apps for monitoring and management
of mental health symptoms or disorders. J Psychiatr Res 2018 Dec;107:73-78. [doi: 10.1016/j.jpsychires.2018.10.006]
[Medline: 30347316]

Wiltsey Stirman S, MarquesL, Creed TA, Gutner CA, DeRubeis R, Barnett PG, et al. Leveraging routine clinical materials
and mobile technology to assess CBT fidelity: the Innovative Methods to Assess Psychotherapy Practices (imAPP) study.
Implement Sci 2018 May 22;13(1):69 [FREE Full text] [doi: 10.1186/s13012-018-0756-3] [Medline: 29789017]

Evans J, Russoniello C, Pougatchev V, Bart-Knauer B, Murray N, Fish M, et al. Development of a Mobile Naturalistic
Cognitive Assessment. Applied Psychophysiology and Biofeedback 39(3-4) 2014 Sep 18;39(3-4):313. [doi:
10.1007/s10484-014-9254-9]

Price M, Kuhn E, Hoffman JE, Ruzek J, Acierno R. Comparison of the PTSD Checklist (PCL) Administered viaaMobile
Device Relative to a Paper Form. J Trauma Stress 2015 Oct; 28(5):480-483. [doi: 10.1002/jts.22037] [Medline: 26375277]
Kulakli A, Osmangj V. Global Research on Big Datain Relation with Artificia Intelligence (A Bibliometric Study:
2008-2019). Int J Onl Eng 2020 Feb 12;16(02):31-46. [doi: 10.3991/ijoe.v16i02.12617]

Kulakli A, Shubinal. A Bibliometric Study on Mobile Applicationsfor PTSD Treatment: The Period of 2010-2019. : |EEE;
2020 Mar 27 Presented at: 6th International Conference on Information Management (ICIM); March 27-29, 2020; L ondon,
UK p. 314-318 URL : https.//ieeexplore.ieee.org/document/9081389 [doi: 10.1109/icim49319.2020.244717]

AriaM, Cuccurullo C. bibliometrix : An R-tool for comprehensive science mapping analysis. J Informetr 2017
Nov;11(4):959-975. [doi: 10.1016/j.j0i.2017.08.007]

Jalali MS, Razak S, Gordon W, Perakdlis E, Madnick S. Health Care and Cybersecurity: Bibliometric Analysis of the
Literature. JMed Internet Res 2019 Feb 15;21(2):e12644 [FREE Full text] [doi: 10.2196/12644] [Medline: 30767908]
Miller AM, Maher CA, Vandelanotte C, Hingle M, Middelweerd A, Lopez ML, et a. Physical Activity, Sedentary Behavior,
and Diet-Related eHealth and mHealth Research: Bibliometric Analysis. JMed Internet Res 2018 Apr 18;20(4):e122 [FREE
Full text] [doi: 10.2196/jmir.8954] [Medline: 29669703]

Li F, Li M, Guan P, Ma S, Cui L. Mapping publication trends and identifying hot spots of research on Internet health
information seeking behavior: aquantitative and co-word biclustering analysis. JMed Internet Res 2015 Mar 25;17(3):e81
[FREE Full text] [doi: 10.2196/jmir.3326] [Medline: 25830358]

Cui L. Rating health web sites using the principles of citation analysis: a bibliometric approach. JMed Internet Res
1999;1(1):E4 [FREE Full text] [doi: 10.2196/jmir.1.1.e4] [Medline: 11720913]

Taiebi Javid E, Nazari M, Ghaeli MR. Social media and e-commerce: A scientometrics analysis. Int J Data Netw Sci
2019;3(3):269-290. [doi: 10.5267/j.ijdns.2019.2.001]

Gilani E, Salimia D, Jouyandeh M, Tavasoli K, Wong W. A trend study on the impact of social media in decision making.
Int J Data Netw Sci 2019;3(3):201-222. [doi: 10.5267/j.ijdns.2019.2.004]

Jelvehgaran Esfahani H, Tavasoli K, Jabbarzadeh A. Big dataand social media: A scientometrics analysis. Int J Data Netw
Sci 2019;3(3):145-164. [doi: 10.5267/j.ijdns.2019.2.007]

http://mhealth.jmir.org/2020/11/€19391/ JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19391 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.7205/MILMED-D-15-00293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27612342&dopt=Abstract
https://medinform.jmir.org/2017/4/e40/
http://dx.doi.org/10.2196/medinform.7117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29042341&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2019.01.067
http://europepmc.org/abstract/MED/30169439
http://dx.doi.org/10.1097/HTR.0000000000000435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30169439&dopt=Abstract
http://dx.doi.org/10.1007/s00779-011-0467-0
https://www.psychosocial.com/article/PR290320/26205/
http://www.webcitation.org/

                                            https://www.psychosocial.com/article/PR290320/26205/
http://dx.doi.org/10.1016/j.sbspro.2014.12.624
http://dx.doi.org/10.15405/epsbs.2017.05.12
http://dx.doi.org/10.1016/j.jpsychires.2018.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30347316&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-018-0756-3
http://dx.doi.org/10.1186/s13012-018-0756-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29789017&dopt=Abstract
http://dx.doi.org/10.1007/s10484-014-9254-9
http://dx.doi.org/10.1002/jts.22037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26375277&dopt=Abstract
http://dx.doi.org/10.3991/ijoe.v16i02.12617
https://ieeexplore.ieee.org/document/9081389
http://dx.doi.org/10.1109/icim49319.2020.244717
http://dx.doi.org/10.1016/j.joi.2017.08.007
https://www.jmir.org/2019/2/e12644/
http://dx.doi.org/10.2196/12644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30767908&dopt=Abstract
https://www.jmir.org/2018/4/e122/
https://www.jmir.org/2018/4/e122/
http://dx.doi.org/10.2196/jmir.8954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29669703&dopt=Abstract
https://www.jmir.org/2015/3/e81/
http://dx.doi.org/10.2196/jmir.3326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25830358&dopt=Abstract
https://www.jmir.org/1999/1/e4/
http://dx.doi.org/10.2196/jmir.1.1.e4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720913&dopt=Abstract
http://dx.doi.org/10.5267/j.ijdns.2019.2.001
http://dx.doi.org/10.5267/j.ijdns.2019.2.004
http://dx.doi.org/10.5267/j.ijdns.2019.2.007
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Kulakli & Shubina

47. TranBX, Latkin CA, Sharafeldin N, Nguyen K, Vu GT, Tam WWS, et a. Characterizing Artificia Intelligence Applications
in Cancer Research: A Latent Dirichlet Allocation Analysis. IMIR Med Inform 2019 Sep 15;7(4):€14401 [ FREE Full text]
[doi: 10.2196/14401] [Medline: 31573929]

48. Birgun S, Kulakli A. Scientific publication analysis on lean management in healthcare sector: the period of 2010-2019.
Istanbul Ticaret Universitesi Sosyal Bilimler Dergisi, 19 (Temmuz 2020 Ozel Ek). Istanbul Turkey: Istanbul Ticaret
Universitesi Sosyal Bilimler Dergisi; 2020 Jul 31. URL: https://dergipark.org.tr/en/publ/iticusbe/issue/56181/769294
[accessed 2020-08-15] [WebCite Cache ID https://dergipark.org.tr/en/publ/iticusbe/issue/56181/769294]

49. ShenlL, Xiong B, Hu J. Research status, hotspots and trends for information behavior in China using bibliometric and
co-word analysis. J Document 2017 Jul 10;73(4):618-633. [doi: 10.1108/jd-10-2016-0125]

50. VanAmeringen M, TurnaJ, Khales Z, PulliaK, Patterson B. Thereisan app for that! The current state of mobile applications
(apps) for DSM-5 obsessive-compulsive disorder, posttraumatic stress disorder, anxiety and mood disorders. Depress
Anxiety 2017 Jun;34(6):526-539. [doi: 10.1002/da.22657] [Medline: 28569409]

51. PacesS, Blanch-Hartigan D, Rubin C, Gorrostieta C, Mead C, Kane J, et al. Behavioral Indicators on a Maobile Sensing
Patform Predict Clinically Validated Psychiatric Symptoms of Mood and Anxiety Disorders. JMed Internet Res 2017 Mar
16;19(3):€75 [FREE Full text] [doi: 10.2196/jmir.6678] [Medline: 28302595]

52. Bakker D, Rickard N. Engagement in mobile phone app for self-monitoring of emotional wellbeing predicts changesin
mental health: MoodPrism. J Affect Disord 2018 Feb;227:432-442. [doi: 10.1016/j.jad.2017.11.016] [Medline: 29154165]

53. Eckhoff RP, Kizakevich PN, Bakalov V, Zhang Y, Bryant SP, Hobbs MA. A Platform to Build Mobile Health Apps: The
Personal Health Intervention Toolkit (PHIT). IMIR Mhealth Uhealth 2015 Jun 01;3(2):e46 [FREE Full text] [doi:
10.2196/mhesalth.4202] [Medline: 26033047]

54. Kizakevich PN, Eckhoff R, Brown J, Tueller SJ, Weimer B, Bell S, et al. PHIT for Duty, a Mobile Application for Stress
Reduction, Sleep Improvement, and Alcohol Moderation. Mil Med 2018 Mar 01;183(suppl_1):353-363. [doi:
10.1093/milmed/usx157] [Medline: 29635566]

55. Turvey C, Fortney J. The Use of Telemedicine and Mobile Technology to Promote Population Health and Population
Management for Psychiatric Disorders. Curr Psychiatry Rep 2017 Oct 16;19(11):88. [doi: 10.1007/s11920-017-0844-0]
[Medline: 29035422]

56. Chittaro L, Sioni R. Evaluating mobile appsfor breathing training: The effectiveness of visualization. Comput Hum Behav
2014 Nov;40:56-63. [doi: 10.1016/j.chb.2014.07.049]

57. Reger GM, BrowneKC, Campellone TR, Simons C, Kuhn E, Fortney JC, et al. Barriers and facilitators to mobile application
use during PTSD treatment: Clinician adoption of PE coach. Prof Psychol Res Pract 2017 Dec;48(6):510-517. [doi:
10.1037/pro0000153] [Medline: 28425725]

58. Lipschitz J, Miller CJ, Hogan TP, Burdick KE, Lippin-Foster R, Simon SR, et al. Adoption of Maobile Appsfor Depression
and Anxiety: Cross-Sectional Survey Study on Patient Interest and Barriers to Engagement. IMIR Ment Health 2019 Jan
25;6(1):€11334 [FREE Full text] [doi: 10.2196/11334] [Medline: 30681968]

Abbreviations

CBT: cognitive behavioral therapy
mHealth: mobile health
PTSD: posttraumatic stress disorder

Edited by T Rashid Soron; submitted 15.04.20; peer-reviewed by A Ferrario, ZE Garcia-Batista, A Sudaryanto, SBirgin; comments
to author 15.05.20; revised version received 31.08.20; accepted 13.10.20; published 26.11.20

Please cite as:

Kulakli A, Shubina l

Scientific Publication Patterns of Mobile Technol ogies and Apps for Posttraumatic Sress Disorder Treatment: Bibliometric Co-Word
Analysis

JMIR Mhealth Uhealth 2020;8(11):€19391

URL: http://mhealth.jmir.org/2020/11/€19391/

doi: 10.2196/19391

PMID: 33242019

©Atik Kulakli, Ivanna Shubina. Originally published in IMIR mHealth and uHealth (http://mhealth.jmir.org), 26.11.2020. 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,

http:/mhealth.jmir.org/2020/11/e19391/ JIMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19391 | p. 13
(page number not for citation purposes)

RenderX


https://medinform.jmir.org/2019/4/e14401/
http://dx.doi.org/10.2196/14401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31573929&dopt=Abstract
https://dergipark.org.tr/en/pub/iticusbe/issue/56181/769294
http://www.webcitation.org/

                                            https://dergipark.org.tr/en/pub/iticusbe/issue/56181/769294
http://dx.doi.org/10.1108/jd-10-2016-0125
http://dx.doi.org/10.1002/da.22657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28569409&dopt=Abstract
https://www.jmir.org/2017/3/e75/
http://dx.doi.org/10.2196/jmir.6678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28302595&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2017.11.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29154165&dopt=Abstract
https://mhealth.jmir.org/2015/2/e46/
http://dx.doi.org/10.2196/mhealth.4202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26033047&dopt=Abstract
http://dx.doi.org/10.1093/milmed/usx157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29635566&dopt=Abstract
http://dx.doi.org/10.1007/s11920-017-0844-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29035422&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2014.07.049
http://dx.doi.org/10.1037/pro0000153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28425725&dopt=Abstract
https://mental.jmir.org/2019/1/e11334/
http://dx.doi.org/10.2196/11334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30681968&dopt=Abstract
http://mhealth.jmir.org/2020/11/e19391/
http://dx.doi.org/10.2196/19391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33242019&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Kulakli & Shubina

provided the original work, first published in IMIR mHealth and uHealth, is properly cited. The complete bibliographic information,
alink to the original publication on http://mhealth.jmir.org/, as well as this copyright and license information must be included.

http://mhealth.jmir.org/2020/11/€19391/ JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 11 | €19391 | p. 14
(page number not for citation purposes)

RenderX


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

