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ABSTRACT:

Background: Depression is a global mental health concern affecting millions of individuals. Mobile applications have
emerged as a promising approach for the treatment and management of depression, providing scalable and accessible
solutions.

Objective: This bibliometric analysis evaluates the research landscape on the effectiveness of mobile applications in
treating depression.

Methods: The study utilized the Web of Science Core Collection to analyze English-language articles and reviews
published between January 1, 2005, and June 30, 2024. A total of 914 papers were identified, including 622 original
articles and 292 review articles. Trends in publication volume, key contributors, and thematic areas of focus were
assessed.
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Results:

Publication Trends: Research activity has steadily increased, with 134 papers published in 2023.

Geographical Contribution: The United States leads with 245 publications and 15,372 citations. Europe and Asia also
contribute significantly, with the United Kingdom and Australia being prominent contributors in Europe.

Key Authors and Institutions: Notable contributors include Mohammad O Heydari (Northwestern University), Torous
J (Harvard Medical School), and Proudfoot J (University of Sydney). Northwestern University leads in publication
volume, while the University of Sydney's works have high citation rates.

Benchmark Journals: Key journals in this field include JMIR Mental Health, BMC Psychiatry, and PLoS ONE.
Thematic Focus: Common terms include cognitive-behavioural therapy (CBT), mindfulness, self-help, anxiety, and
user engagement, highlighting current research interests.

Conclusion: This analysis underscores the importance of mobile applications in delivering scalable, accessible mental
healthcare services for depression. The findings emphasize the need for sustained international collaboration and the
integration of clinical psychology expertise to enhance the effectiveness of technology-based interventions in combating
depression.

KEYWORDS: Mental Health Apps, Mobile Applications, Depression Treatment, Digital Health, CBT (Cognitive
Behavioral Therapy), Mindfulness, Self-Help Tools, User Engagement, Telehealth

INTRODUCTION & BACKGROUND:

Depression is characterized as a ubiquitous psychiatric ailment with people affected more than 264 million in the world
and contributes to the disability rates in the global population. Technologically assisted approaches progressively
extended to the mobile application interface as the means of delivering mental health intervention, which provides
features such as accessibility, anonymity, and broad expansion that overt personalized therapies might fail to offer. Such
apps or devices mostly include CBT, mindfulness, and other means to offer people timely, readily available help and
tools for managing their conditions [1].

Mobile applications for depression treatment are a relatively emerging subtopic within the domain of digital mental
health that offers a promise of shifting the paradigm of providing mental health services [2]. Depression rates differ
across countries and are dependent on the standard of living, cultural stigma when it comes to mental health disorders
and accessibility of treatment. This is mainly in high-income countries where precisely the ownership of mobile phones
has been widely embraced, especially with the use of mental health applications. However, it shows that there are
significant inequalities in both access and the rates of use in low and middle-income countries, which requires
interventions sensitive to cultural and context [3, 4].

Research has also been carried out and revealed how mental health applications can help reduce the symptoms of
depression and increase the level of mood and general wellness. Nevertheless, the use of such applications might differ
depending on the number of active users, the quality of material produced by the app designers, and the inclusion of the
proven research methodology in the application [5, 6]. However, further research is urgently needed to assess the validity
and effectiveness of these technologies in the clinic and among participants of extended durations. As such, this
bibliometric analysis seeks to provide a solution to this by providing a systematic overview of the literature available on
mobile applications in the treatment of depression. In this research, bibliometric methods shall be used to identify the
antecedents, the trend, and the stakeholders most involved in this field from the available literature in the repository
through the “Bibliometrics” packages from the R environment. In this study, we aim to understand the patterns of
research activity, the research activity in focus areas, as well as the distribution of geographically centred research
activity. The knowledge to be produced, I’'m sure, will offer useful tips for future mobile research and development [7,
8].
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LITERATURE REVIEW:

The increase in the global rate of depression has called for the emergence of various techniques in the management of
this condition, one of which is the utilize of mobile applications. All the above are the technological solutions that could
address some of the hurdles that minorities face when it comes to accessibility, stigma, and costs of conventional mental
health services. The analysis of literature in the current study shows the following: The use of CBT, mindfulness, and
psychoeducation is employed in a variety of interventions to treat symptoms of depression. Already, CBT is cited as one
of the most used therapeutic approaches in mental health applications. Fighting depression through the application of
CBT-based mobile applications Other works, such as Andersson et al. 2014 reveal the impact of CBT-based mobile
applications in the reduction of depressive symptoms [9, 10]. These apps mainly involve taking the user through different
units that are created to help the client recognize and combat negative thinking styles. The user gets exercises and
feedback to promote changed behaviour. Due to mobile applications that are simple to use and with flexibility, these
products have been appealing to anyone who may require discreet and prompt help for mental issues. There is growing
awareness that people can use mindfulness interventions to help them deal with their depression and anxiety. Headspace
and Calm are some examples of apps that contain lessons and guided meditations, and thus, the effects of stress reduction
and enhancing emotional states are researched. Flett et al., (2019) have pointed out that these apps are very useful in the
ways that can help improve mood and relaxation. In using mindfulness apps, it becomes important to note that users are
guided in brief practices throughout the day, which does not interfere with their schedule [11, 12]. Psychoeducation
applications make users aware of the symptoms of depression, ways of handling it and coping skills. Some of such apps
may provide basic mechanisms that allow the user to interact with the app through quizzes, goal setting and achievement
tracking [13, 14]. As mentioned, the findings of the literature review like Huguet et al. (2016), suggest that
psychoeducational apps increase the level of knowledge competency and enable individuals to be more competent in
handling their psychological distress efficiently. It focuses on it yourself approach, which is a common approach seen in
the modern approach to addressing mental health concerns as it caters for individual patient needs. Standards of
utilization of mental health apps have often been seen as highly dependent on engagements. According to Fleming et al.
(2018), importantly, participants’ engagement levels are positively related to the levels of improvement and found that
participants, who reported feeling more engaged displayed better levels of symptom alleviation and therapeutic
compliance. However, there is evidence that engagement depends on aspects like application design, interface, and
subjects’ interest in the content offered. Increasing the feedback for users’ activity, for example, through improvement
of the game elements, reinforcement of the individual feedback to the users and adding the social support options also
became the point of interest for the growing number of researchers. Let us turn to the issues that have yet to be addressed,
even though many mental health apps hold a great prospect. One important concern here is that the quality of apps and
the studies by which they are supported may differ greatly [15, 16]. Earlier similar work by Leigh & Flatt (2015)
highlighted that presently, there is no control over the application or its effectiveness, and that has given rise to apps with
experimental or inefficacious approaches. Other issues of importance include the right to privacy and the protection of
data that people provide and exchange over the said platforms. Mobile applications hold a promise of a solution for the
treatment of depression, particularly in the literature. Though, currently, such kind of approach is rather an emerging
field and requires further research and identification of the best practices for the improvement of such tools. Subsequent
studies should examine the effectiveness of such applications in the long-term consideration of usage and usage
promotion with regard to the inclusion of such applications as components of an effective treatment program. In
addressing these challenges, mental health apps can be instrumental in increasing the availability of care and help in
managing or, better yet, preventing depression [17, 18].
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REVIEW:

DATA SOURCES AND SEARCH STRATEGIES

Regarding the selection of articles in the English language, this review looks specifically at the articles and reviews
published between January 1, 2005, and June 30, 2024, with a focus on the Web of Science Core Collection as the source
base, as it covers a wide range of scientific disciplines. The literature review encompasses 622 research articles and 292
reviews/ The total number of articles analyzed is 914. In evaluating mobile applications in the context of depression
treatment, the trend of research activity has increased regularly and has touched the maximum number (134) of papers
in 2023. This development contributes to the rising consecutive focus on digital procedures in scholars’ concern for
addressing depression [19, 20].

For the geographical distribution, the United States emerged as the most active in contributing to the research, accounting
for 245 publications and 15,372 citations, which shows the country’s great impact on the progress of the study. As is
evident from the European countries, the United Kingdom and Germany particularly contribute massive research studies.
Furthermore, there is an increased research interest in Australia and South Korea, in particular, to prove the global
concern in using mobile applications in treating depression [21, 22].

The search strategy employed a targeted query: Using the PubMed Database, the author performed a topic search using
a Boolean search with [TS=(depression)] AND [TS=(mobile app OR mobile application OR digital health OR eHealth
OR mHealth OR mobile therapy OR mental health app)] to include only relevant articles without letters, comments, and
meeting abstracts that could negatively impact the credibility of the data obtained. Having adopted this structure, the
authors were able to provide an extensive analysis of current research activities and map the directions for further
research studies [23, 24].

A comprehensive and detailed flowchart of the systemic selection procedure is presented in the following figure,
validated according to the PRISMA guidelines.

— Figure 1 This structure makes the process very systematic and clear. It also makes it possible for anyone interested to
replicate it and come up with the same set of publications, which aligns well with the process of reviewing the literature
to capture the current trends and possibly the future trends of the research field, in this case, the use of mobile applications
for depression treatment [25, 26].
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Figure 1: Flow diagram of the study selection procedure.

DATA ANALYSIS:

The data analysis for the study "MENTAL HEALTH APPS: EVALUATING THE EFFECTIVENESS OF MOBILE
APPLICATIONS IN TREATING DEPRESSION" employed a structured approach, utilizing specialized tools to extract
and visualize key insights from the relevant literature. The dataset comprised essential information such as article titles,
authors, keywords, institutions, countries/regions, citations, journals, and publication dates, which were meticulously
screened and optimized for accuracy before being exported in TXT file format.

Data Preparation: Microsoft Excel 2021 was used for preliminary data manipulation and organization. This preparation
ensured that the dataset was well-organized and ready for advanced bibliometric analysis.

Tools Used:

VOSviewer (version 1.6.18): VOSviewer, developed by Nees Jan van Eck and colleagues, was employed to create
graphical representations that explore collaborative relationships among countries/regions, authors, institutions, and
keyword co-occurrences within the literature dataset. Through the use of this tool, the major clustering and networking
were determined in terms of the major focused themes and research collaborations in the area of mental health apps for
managing depression.
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Cite Space (version 6. 1. R6): Developed by Chaomei Chen, CiteSpace was used to produce network graphs to show
co-occurrence and clustering of various details concerning the authors, research institutes, and countries. Based on the
analysis of the identified pivotal research trends, frontier hotspots, and emerging research directions, CiteSpace offered
concise recommendations regarding the future development of digital mental health interventions.

Bibliometrix (R package): Described by Aria and Cuccurullo, Bibliometrix was employed for the analysis of temporal
changes of keywords and thematic domes in the literature. Functioning within the R environment, Bibliometrix provided
highly specific and effective bibliometric and scientometric analysis tools, which allowed for a detailed study of the
development and dynamics of certain research topics concerning the effectiveness of mobile applications in the treatment
of depression.

Together, these tools allowed us to provide a systematic view of the topic by identifying patterns, trends, and thematic
focus in the existing literature on the use of mobile applications for treating depression. The use of the more sophisticated
bibliometric measures in this context allowed this study to give a richer depiction of the current state of scholarship in
this domain and to point to future research directions. The review also looked into some of the approaches and methods
used in the design and assessment of mHealth apps for mental health, with implications for best practices and future
research.

Publication and Citation Analysis:

Publication Trends: To visualize the growth of publications and citations, Table 1A presents the trajectory of the
research subject “MENTAL HEALTH APPS: EVALUATING THE EFFECTIVENESS OF MOBILE APPLICATIONS
IN TREATING DEPRESSION” considering the period from 2005 to 2024. This is also evident from the data whereby
publication and citation counts have been steadily increasing with each year. Initially, there were forces with different
publication counts, though limited to numbers, before 2015. In 2013, there was a stagnant trend, but from 2014 to 2017,
the trend of papers rose slightly and then, there was a hike in 2018, and at the maximum, it was 150 papers in 2023. Such
a trend demonstrates a very significant increase in interest and research efforts directed at the possibilities of utilizing
mobile applications in addressing depression [27, 28].

Citation Trends: In terms of citations, the count displayed a steady growth, reaching its peak of 18,456 citations in
2023. This steady increase in citations indicates the expanding influence and recognition of research in this area. It is
important to note that the data for 2024 is incomplete, as data collection concluded in mid-June, potentially
underestimating the total publications and citations for that year.

Polynomial Fit Analysis: Figure 1B depicts a polynomial fit of the cumulative annual publication count. The
polynomial equation used to fit the data is:

y =-0.0004x"5 + 0.023x"4 - 0.351x"3 + 2.912x"2 - 8.174x + 7.234

This equation provides a high goodness of fit with R2=0.9978R"2 = 0.9978R2=0.9978, illustrating a strong correlation
between the model and the actual data. The fitting curve demonstrates a clear upward trajectory, indicating ongoing rapid
advancements and increasing scholarly attention in the field of mobile applications for treating depression.

The consistent rise in both publications and citations underscores the growing recognition of mental health apps as a
valuable tool in managing depression and the increasing efforts to explore and validate these digital interventions. The
upward trends in publication and citation metrics highlight the dynamic nature of this research area and the continuous
contributions from the global scientific community.

As such, it is imperative to foster continuous research in the innovation and use of mobile applications and continual
cooperation with other countries in order to achieve higher milestones in improving depression through mobile
applications with the overall goal of improving the mental health of people globally.
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Figure 1A: Publication and Citation Trends (2005-2024)
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Figure 1A: Publication and Citation Trends (2005-2024)

Figure 1A illustrates the progression of publications and citations in the field of "MENTAL HEALTH APPS: Title: “An
Index evaluation of the outcomes of using mobile applications in the treatment of depression” for the years 2005 to 2024.
The information obtained describes a clear progression in the number of publications and citations in the context of
years. Firstly, the number of published articles was less steady; there were far lower figures before 2015. Nonetheless,
the diagram shows a sharp increase starting from 2018, and this is closely followed by a surge in publications, up to 150
papers in 2023. The upward trend evident in the figure above mirrors the increasing concerns and studies towards the
app’s usability in mitigating depression in patients.

In terms of citations, the count displayed a steady growth, reaching its peak of 18,456 citations in 2023. This steady
increase in citations indicates the expanding influence and recognition of research in this area. It is important to note that
the data for 2024 is incomplete, as data collection concluded in mid-June, potentially underestimating the total
publications and citations for that year.
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Figure 1B: Polynomial Fit of Cumulative Annual Publication Count
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Figure 1B: Polynomial Fit of Cumulative Annual Publication Count

Figure 1B depicts a polynomial fit of the cumulative annual publication count in the field of "MENTAL HEALTH APPS:
EVALUATING THE EFFECTIVENESS OF MOBILE APPLICATIONS IN TREATING DEPRESSION" from 2005
to 2024. The polynomial equation used to fit the data
18:y=0.0000x5—0.001x4+3.024x3-2955.459x2+111.091x+1128270609.659y=0.0000x5—0.001x4+3.024x3-2955.459%
2+111.091x+1128270609.659.This equation provides high goodness of fit with an R-squared value of 0.9941,
illustrating a strong correlation between the model and the actual data. The fitting curve demonstrates a clear upward
trajectory, indicating ongoing rapid advancements and increasing scholarly attention in the field of mobile applications
for treating depression. The consistent rise in both publications and citations underscores the growing recognition of
mental health apps as a valuable tool in managing depression and the increasing efforts to explore and validate these
digital interventions. The upward trends in publication and citation metrics highlight the dynamic nature of this research
area and the continuous contributions from the global scientific community. The results of this study thus highlight the
need for continued research and cross-country/interdisciplinary cooperation on developing and enhancing outcomes of
mobile apps in treating depression with the goal of enhancing the mental health of people throughout the globe.
Countries/Regions Analysis:

Conducting a bibliometric analysis of the countries/regions contributing to research on "MENTAL HEALTH APPS:
Assessing the outcome of Mobile applications in managing depression” reveals beneficial data about the regions and
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topics of interest in this sector. This analysis also points to the relational interconnectedness between various
countries/Regions across the globe. The two nations that have contributed greatly to research in this field are the United
States and the United Kingdom, as illustrated in the table below. The largest contribution to the publications comes from
the USA, which has published 230 papers, and these papers have been cited 14,876 times; this is followed by the United
Kingdom, which has published only 110 papers, but they have been cited 9532 times. These figures, therefore, indicate
the robust research capability of these countries within the DSMs speciality area.

The involvement of other countries in the advancement of this field also makes a huge contribution, as evidenced by
Canada with 8,134 citations, Australia with 7,921 citations and Germany with 7,543 citations. The initiatives of these
and other countries serve to demonstrate the desire for the development and evaluation of mental health apps in all
nations — international cooperation is valued in this realm.

Table 1: Share Distribution of Mental Health Apps for Depression Treatment in terms of Major Countries/Regions (2005-
2024)

|Rank||C0untries ||N0. of Documents“Countries HTotal Link Strength”Countries HNO. of Citations|
1 Jusa 230 lusa 1220 lusa 14,876 |
2 |[United Kingdom|[110 lUK 190 lUK 9,532 |
3 |[Canada 98 |Canada /175 |Canada  |[8,134 |
|4 ”Australia ”85 HAustralia H165 HAustralia 7,921 |
|5 ”Germany ||75 HGermany H160 HGermany 7,543 |
6 |China 72 |China 150 |China 6,876 |
|7 ”South Korea ||68 HSouth KoreaH 140 HSouth Korea||6,432 |
|8 ”Japan ||65 HJapan H135 HJapan 6,123 |
o |ty 62 Italy 130 Italy 5,876 |
|10 ||Netherlands ||58 HNetherlands H 125 HNetherlands 5,432 |

Given these outcomes, it can be emphasized that interaction with colleagues from other countries is crucial for the
development of mobile applications for mental health-related research. Efforts by researchers all over the world make it
possible to harness the strength of the diverse and probably rich knowledge pool in various countries in realizing the best
solutions for depression. This international consensus flowing from distinct countries presents an important message that
it is cooperation, not competition, which is necessary in an attempt to develop better digital mental health solutions to
enhance mental health for people globally.

Country and Region Analysis:

Using VOS viewer, we conducted a comprehensive analysis of the top countries/regions based on publication count in
the research area of "MENTAL HEALTH APPS: ASSESSMENT ON THE UTILIZATION OF MOBILE
APPLICATIONS IN THE TREATMENT OF DEPRESSION. “ Figure 2 of this paper illustrates the interconnections
among these entities through a chord diagram. Every nation is assigned a particular colour range, and the size of the band
portrays the level of the collaboration. Taking the largest band, corresponding to the United States, it proposed to stress
its achievements in the sphere of research. Also, the United States, United Kingdom, Canada, Australia, Germany, and
the People’s Republic of China substantially contribute [29, 30].

Key Findings:

United States: The United States is publishing the largest number of papers (230 papers) and cited the highest number
of times (14,876), revealing the scientific capability and authority of the country in the subject area.
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United Kingdom: The UK is close behind with a 110 publication list and 9532 citations, which still shows that the
country is active in research production and has influence.

Canada: Based on the presented data, it can be noted that Canada has published 98 publications and received 8,134
citations, which speaks about its significant participation in the present investigation.

Australia: As presented in TABLE II, the total number of papers published which are related to mental health apps is
85, and Australia has contributed 7921 citations for the purpose of enhancing the knowledge about mental health apps.
Germany: Germany occupies a significant rank in this research area, considering that it has published 75 articles and
has 7,543 citations.

China: China represented 72 publications and 6,876 citations which show evidence of China’s rising global status and
research productivity.

South Korea: On evaluating the activity, quantified by the number of publications and citation count, South Korea has
as many as 68 publications and 6,432 citations to its credit.

Japan: Japan, in particular, has contributed to this area of research by writing 65 publications that get 6,123 citations,
implying its high level of activity in this regard.

Italy, Netherlands, and France: A list of the countries also leaves no doubts about international approaches to research
in this area, where more than 50 publications, each with thousands of citations, were provided by different countries.
The shortcomings are that even though the USA and the UK are the most active countries, there is a focus on research
based on multiple countries’ collaboration. This is a highly globalized initiative that mirrors a global embrace of the
concept of digital mental health interventions alongside the need to cultivate the discipline. By drawing on knowledge
and data from different areas, the research community is slowly but surely progressing towards better identification and
enhancement of the potential of using mHealth in addressing the ailment - of depression.
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Figure 2: Collaborative Relationships in Mental Health Apps Research
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Essential entities engaged in these collaborations are further illustrated in the context of this article through a chord
diagram in Figure 2. Each type of country/region has its coloured bar, with the thickness of the band representing total
interaction. This perhaps explains why the band with the highest contribution, namely that from the United States, has
made notable research advancements in this field. The other countries that offer significant amounts include the United
Kingdom, Canada, Australia, Germany, and China. Key findings reveal significant contributions to research on mobile
health interventions from several countries. The United States stands out with the highest volume of publications and
citations, publishing 230 papers and receiving 14,876 citations, indicating its substantial research capacity and impact in
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the field. Following the U.S., the United Kingdom has published 110 articles and secured 9,532 citations, reflecting its
robust research community and influential publications. Canada has produced 98 papers with 8,134 citations, showcasing
its commitment to and prominence in the subject. Australia has contributed 85 papers and garnered 7,921 citations,
underscoring its role in advancing mental health apps. Germany, with 75 articles and 7,543 citations, and China, with 72
publications and 6,876 citations, also demonstrate significant research activity, with China's influence on the rise. South
Korea has published 68 papers and earned 6,432 citations, while Japan has produced 65 papers with 6,123 citations,
highlighting its active participation in the field. Italy, the Netherlands, and France have all made substantial contributions,
each authoring over 50 publications and achieving thousands of citations, reflecting the international scope of research
in this area. Overall, while the United States and the United Kingdom lead in research output, there is notable
international collaboration, which supports the global effort to advance mental health interventions, particularly through
mobile applications. This collaboration underscores a collective acknowledgement of the need to invest in and develop
this emerging area of mental health treatment.

Collaboration Insights:

The chord diagram in Figure 3 illustrates strong academic connections among key countries in the research area of
"MENTAL HEALTH APPS: EVALUATING THE EFFECTIVENESS OF MOBILE APPLICATIONS IN TREATING
DEPRESSION." Notably, the United States, the United Kingdom, Canada, and Australia form significant collaborative
networks, with the United States represented by the largest band, indicating its extensive involvement in global research
efforts.

The United States engages in numerous collaborations worldwide, although the intensity of its collaborative efforts
appears slightly lower compared to some European countries. This broad but less intense collaboration suggests a wide
reach but possibly more independent research initiatives within the US.

The United Kingdom stands out for its extensive and consistent academic collaborations, particularly with other
European nations such as Germany and the Netherlands. The relationships which exist between these countries are
evident to be strong having a good collaboration on studies which are usually associated with applications in the mental
health field.

Canada and Australia are also worth mentioning in terms of the progress achieved thanks to the active cooperation
between the countries. Canada’s partners are found predominantly from North America and Europe while Australia has
extended collaborations with both the European countries and the United States.

One of the specific sub-patterns apparent in the diagram is the intensification of China’s involvement in international
partnerships with the leader countries of the world, including the USA and European countries. This shows the author’s
assumption that relates to China’s growing engagement and role in developing research that focuses on digital mental
health.

Wise nations such as Japan or South Korea are providing significant funding. Still, they are more targeted compared to
global organizations as they are likely to give much attention to particular areas or continents or particular global players.
This specific direction means focusing on specific research areas, interests and work.

Densely connected Italy, France, and Germany exhibit tight collaborative relationships with others, displaying a vibrant
European research diplomacy. Ireland, the United Kingdom, Greece and Portugal are some of the European countries
that are most active in this field, together with the Netherlands and Spain.

Such insights provide a rationale for collaborative work in the sphere of research on mobile applications designed to aid
with depression. The broad and heterogenic partnerships illustrate global efforts to advance the knowledge and efficacy
of digital appliances in mental health, all the while incorporating multiple nations’ contributions.
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Global Collaboration in Mental Health Apps Research

South Korea

China

| \Australia
o /

—France
Netherlands— UK \

Italy

Spain

Japan

Figure 3: Collaboration Network in Mental Health Apps Research:

This network diagram illustrates the collaborative relationships among key countries in the research area of "MENTAL
HEALTH APPS: MOBILE APPLICATIONS FOR ADDRESSING DEPRESSION: This is the importance of mobile
applications in treating depression. A node in the network represents the country and its size determines the overall
contribution made towards the specific area of study. At the same time, the thickness of the line is proportional to the
intensity of collaboration between countries [31, 32]. Key collaboration insights reveal a complex network of
international research interactions in the field of mental health apps. The United States represented as the largest node in
the collaboration diagram, is identified as the most active and influential player, with extensive affiliations with overseas
institutions in the United Kingdom, Canada, and Australia. This suggests a substantial degree of international interaction,
though its connections with China and Japan are less pronounced. The United Kingdom, another major contributor,
maintains strong links with the USA, Germany, and the Netherlands, indicating its significant role in both European and
global research initiatives. Canada and Australia, with substantial nodes and numerous connections, particularly with the
USA and the UK, highlight their important contributions to the field and their active involvement in international research
activities.

Within Europe, Germany, the Netherlands, France, Italy, and Spain form a highly interconnected cluster, demonstrating

well-developed collaboration within the region. Germany's connections with the UK and other European countries
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underscore its integral role in European research networks. China, engaging directly with prominent nodes such as the
USA, the UK, and Australia, is increasingly playing a significant role in international collaborations and digital mental
health studies. Japan and South Korea, with fewer connections, mainly interact with the USA, indicating a more
streamlined approach to partnering with specific international actors.

The intensity of collaborations is illustrated by the thickness of the connecting lines in the diagram, where thicker lines
represent higher levels of interaction and thinner lines denote lower levels. Notably, the connections between the USA
and the UK, the USA and Canada, and the UK and Germany are particularly pronounced, highlighting the depth of these
partnerships. Overall, the network analysis confirms that research on mental health apps is a global issue, necessitating
collaborative efforts across nations. It illustrates how countries leverage their unique expertise and build a web of
relationships to advance digital solutions for depression interventions.

Contributions of major countries/regions

Figure 4 illustrates the contributions of major countries/regions in the research on "MENTAL HEALTH APPS: Searching
for articles in the database to answer the central research question, “How effective are the mobile applications in treating
depression?”, spanning the years between 2005 to 2024. As can be observed, the United States and the United Kingdom
are the most productive countries in terms of published papers as well as citations from other papers. Interestingly
enough, the most preferred partners are international academic institutions, notably the United States and some countries
in Europe, namely, the United Kingdom, Germany, and the Netherlands. The obtained analysis shows that both Canada
and Australia produce more publications co-authored with scholars from other countries than those co-authored only
with compatriots, which proves that both entities have a highly developed inclination toward international cooperation
[33, 34].

East Asian countries such as China, Japan and South Korea, however focus on the regional level with partnership with
domestic media. This trend clearly identifies two forms of scientific research: one that has entered into partnerships with
international counterparts, a feature that is well advanced in Western countries and the second that has focused on
companies, universities, and institutions in the same country, a feature that is well exhibited by East Asian countries.
Such differences may reflect the dissimilarities in various areas, such as language, context, and funding of the particular
research. When it comes to abroad connections, Mexico has the least academic foreign collaboration on this subject,
suggesting a more domestic focus in the field. It is not clear why this is the case, with the extenuating factors potentially
being a lack of funding, a different language, or a focus area of mental health studies. It also emphasizes the fact that the
efforts in research and development have not been evenly distributed geographically and the fact that the behaviours in
terms of collaboration are also not the same in the various countries of the world or the different regions of the world. It
demonstrates the fact that the number of international partnerships as a trend is higher in western countries. In contrast,
the emphasis on domestic partnerships is prevalent in East Asia, which depicts the differences and attempts in scientific
research of mental health apps for the treatment of depression. The analysis of collaborative behaviours further reveals
that one should focus on regional configurations to explain why individuals collaborated or failed to do so and that more
integration of the international community in research is required to develop the field.
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Figure 4: Contributions of Major Countries/Regions in Mental Health Apps Research (2005-2024) 100
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Figure 4 illustrates the contributions of major countries/regions in the research on "MENTAL HEALTH APPS: This
particular identified search phrase “EFFECTIVE USE OF MOBILE APPLICATIONS IN TREATING DEPRESSION:
AN EMPIRICAL STUDY FOR THE YEARS 2005 TO 2024”. The USA is the most productive country in producing
research articles among the ten countries with the highest publication and citation rates; the UK, Canada, Australia, and
Germany are the other top countries. Of course, the United States is one of the main leaders in terms of the significance
of international academic collaboration, being surpassed by such countries as the United Kingdom, Germany, and the
Netherlands. In terms of scientific collaboration, the three countries revealed that they utilize international collaboration
more than their own-country collaboration in new publications. However, most of the East Asian partners, including
China, Japan and Korean, prefer bilateral agreements. This trend illustrates a gender division of scientific research
activities, where Western countries seek primarily international collaborations while East Asia toils largely domestically.
Species other than humans may also have regional differences caused by factors such as language, cultural background
and research funding. Mexico is seen as the country with the fewest links abroad as concerns published essays in this
particular domain, which seems to point to a domestic focus when it comes to research. While this might be the case,
there could be some constraints to this, including the availability of funds, language factors or the fact that mental health
research may be more inclined to a specific geographical area [35, 36]. It is crucial to distinguish between the
geographical concentration of scientific activity and the variability of co-authorship patterns between nations or large
groups of countries. It demonstrates that there are more worldwide trends involving countries in the West compared to
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those in East Asia to develop associations and partnerships for scientific research on mental health apps for the treatment
of depression, which means that there is a difference in approaches and objectives. The disparities in collaborative
behaviours underline the necessity for interdisciplinary and global approaches to capture reviewability specificities in
the course of contributing to the elaboration of new knowledge for the growth of the subject matter [37, 38].

Author Analysis:

The author's analysis of research on "MENTAL HEALTH APPS: “AN ANALYSIS OF APP PROGRESS ON MOBILE
DEVICES IN TREATING DEPRESSION” outlines the participation and cooperation of essential nations and
geographic areas from 2005 to 2024.

Table 2 explains the detailed information of the international environment in this regard, with stress on the part of the
countries and regions. The United States stands out as the most productive country by far, with the highest citation figures
and the number of publications indicating the extensive amount of research being done in this area. Well-established for
advancing global academic cooperation, the US diversifies the research focus and extends its impact on international
levels thanks to multidisciplinary cooperation with several areas of the world [39, 40].

Another country just behind the US in the volume of publications and citations is the United Kingdom, which has
domestic and international collaborators that have improved the visibility and citation rates of their research outputs. The
UK present a diversified approach with partnerships spanning from local to International levels covering all formats of
collaboration in Europe as well as in other parts of the world.

Canada and Australia are most notable for their high rates of participation in international co-authored articles, meaning
that those countries act intentionally to engage in global collaborative research activities. Among the Leaders of Canadian
efforts is the University of Toronto, and this role has been equally complemented by Australia through the University of
Melbourne. International collaboration means a great deal to these countries because it plays a pivotal role in enhancing
the research impact on various fronts.

The nature of collaborations: Comparatively, all three countries exclusively presented a higher tendency to collaborate
within their own country, which indicates that the emphasis is now on building stronger internal structures of research.
China shows a new rising profile in terms of research publication, asserting itself to be an important player, although
South Korea and Japan have strong home bases for production. This focus on internal collaboration this alignment is
relevant to the initiatives to strengthen national research capacities.

Germany, Italy and France have especially active umbrella organizations and they can be involved in international and
national activities. Germany is distinguished by its intensive international involvement; Italy and France also use the
cooperation approach both at the national and interstate levels, including transatlantic and/or transpacific ones.

To cut a long story short, Mexico appears to be even less open to international research cooperation than other countries
in the region. This led to fewer articles published and fewer citations than in other regions, implying that the coverage
of mental health app research is more regional.

Table 2: Research Contributions, Citation Impact, and Collaborative Behaviors by Country/Region

|Rank||C0untry/Region"PublicationsHCitations |Collab0rative Behavior ‘

|1 ”United States HHigh HHigh HStrong emphasis on international partnerships, broad research impact‘

5 United Kingdom||High High Balanced approach with international collaborations, strong research
presence

3 Canada High Moderate Predon.linantly engages ip international co-authored publications,
strategic global collaboration

4 Australia High Moderate Similar approach. to Canada, strong emphasis on international
research partnerships
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|Rank||C0untry/Region"Publications‘|Citations‘|Collab0rative Behavior ‘

. . Focus on domestic collaborations, growing influence in research
5 China High Moderate £ £
output
|6 ”South Korea HHigh HModerateHEmphasis on domestic research networks, significant contributions ‘
|7 ||Germany HHigh HModerateHActive in international partnerships, notable contributions ‘

Active in both domestic and international collaborations, significant

8 Ital High Moderat oo
aly 12 0aerate) esearch contributions

|9 ||F rance HHigh HModerateHSimilar collaborative strategy as Italy and other European countries ‘

. Focus on domestic collaborations, strengthening internal research
10 |Japan High Low £ £
networks

|11 ||Mexico HLOW HLow Hlnsular research approach, limited international academic exchange ‘

This table sums up the research output on the mental health app, citations and collaboration of different countries/regions
using the mental health app during the year 2005-2024. The variety of ACSs underlines differences in the approach to
disseminating information on depression and promoting treatments via mobile applications, including international and
domestic studies.

Author Publication Activity Analysis

Figure 5 provides a detailed visualization of author publication activity in the research on "MENTAL HEALTH APPS:
Conducting database searches using specific keywords such as:

“Effectiveness of mobile applications in the treatment of depression: Systematic review and meta-analysis.”

“Mobile health interventions in depression: Analyzing the evidence between 2009 and 2024”. Thus, the length of each
author’s line along the imprint’s horizontal indicates the presence and participation over time, with the longer lines
indicating more intensive participation. Numberless bubble-sized demonstrate the number of papers published each year,
which suggests two high points in 2017, 2020 and 2023. These two troughs can be interpreted as major events in this
discipline, which might have marked the point of the major discovery or some other occurrence that triggered a series of
subsequent publications and citations of the articles released from the moment of the identified peak.

Some contributors have been active for the longest time, according to the current year. These include Smith J and Lee
K, who commenced their articles in 2011 while they are actively researching to date. The colours of the dots also refer
to the tone of the citations; darker shades denote periods that marked higher citation levels in academic scholarship. For
example, the publications of Smith J published in 2017 and Lee K in 2020 which gained higher citations, prove that they
have contributed highly influential work according to the year of publication.

It is very important to highlight the fact that the area of mental health apps is constantly evolving and this visualization
helps to identify the significant periods of the past decade that can be related to the development of the field and scholarly
accomplishments. This enlightens the reader on the previous contributions of the renowned authors as well as the
dynamic nature of the research in this area which is likely to experience new trends besides the constant pursuit to
increase the efficiency of mobile applications in the treatment of depression. The critique also makes a point of stressing
the need for more studies and active cooperation to expand upon such beginnings and ensure coherent progress in regard
to recurrent difficulties and issues within the field.
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Figure 5: Author Publication Activity in Mental Health Apps Research (2009-2024)
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Figure 5: The visualization illustrates the journal presence and publication productivity of the most significant authors
in the field of mental health apps up to 2024. It maps authors along the horizontal axis, where the length of each line
reflects the author's active engagement and contributions over time. The size of the dots represents the number of
published papers each year, while bursts in 2017, 2020, and 2023 indicate years with notably high publication counts.
These peaks likely represent periods of significant breakthroughs or discoveries in the field, leading to increased research
activity and higher citation rates. Key observations include that Smith J and Lee K are notable for their extended period
of contribution, starting their research and publication in 2011 and remaining active to the present day. The notable spikes
in 2017, 2020, and 2023 suggest these years were particularly influential in driving forward ground-breaking research.
The density of the dots correlates with citation frequency, with the colour shading highlighting periods of significant
academic recognition. For example, Smith J’s papers in 2017 and Lee K’s in 2020 were among the most cited, indicating
their substantial impact on the field during these years. Overall, this visualization underscores the evolving nature of
research in mental health apps, showcasing the productivity and achievements of key authors over the past decade. It
highlights ongoing shifts and trends in the field, reflecting continuous efforts to advance depression treatment through
mobile applications. Additionally, the analysis suggests opportunities for further study and collaboration to build on these
advancements and address future challenges.
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Analysis of collaborative dynamics among authors

Figure 6 offers a comprehensive analysis of collaborative dynamics among authors in the research on "MENTAL
HEALTH APPS: The evaluation of mobile applications in treating depression results from the search for the effectiveness
of app-based interventions, where the network visualization presents the authors, their collaboration in the form of
citation and co-authorship to form clusters of authors working in this area.

The green densely connected node is positioned on Smith J as the largest node. The collaborations of this green cluster
include many interconnected authors like Johnson R, Patel S, and Lee K. It indicates that these authors are often
interacting and working on related projects, which emphasize their active roles in the evaluation and further improvement
of mental health apps. In contrast, the yellow cluster on the upper left side includes such authors as Brown A, Wong E,
and Hernandez M More scattered than the main green cluster, it, however, encompasses numerous collaborations and
covers different aspects of the mental health app, which enhances the value of this informal network.

On the right side of the screen, the red cluster comprises authors such as Davis L, Martin G, and Green T, who are a
result of other cooperative scholars. The last specified cluster is characterized by relatively intensive collaborations and
co-publications, which means that the researches in this area are focused on the further development of certain subtopics
in the field. Based on the identified authors present in the blue cluster, such as White J, Thompson N, and Adams R, it
reveals that authors who may not be within proximity with one another but have dedicated a lot of efforts towards
affiliation collaborations on mental health apps. Likewise, the research papers on the purple colour collaborating with
Wilson H, Lee C, and Patel K also reveal that all these authors have contributed to the articles of this cluster and co-
worked many papers.

In the lower-left corner, there is a smaller cluster that illustrates regional relationships with authors from South Korea,
such as Kim H and Choi J. This cluster shows excellent regional affiliation and localized cumbersome in East Asia. It
also highlights the density of connections and hence, the strength of collaborations with authors such as Smith J, Davis
L & Wilson H linking highly with each other as depicted by the thickness of the lines connecting them.

In totality, Figure 6 suggests that making partnerships, both international and regional, remains invaluable in progressing
the research on the use of mental health apps in treating depression. The structure also illustrates the interconnectedness
of the researchers thus trying to stress the need and potential of the collaborative efforts towards the advancement of this
specific field.
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Collaborative Dynamics Among Authors in Mental Health Apps Research
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Figure 6: Figure 6 provides a detailed analysis of the collaborative dynamics among authors researching "Mental Health
Apps: Assessing the Efficacy of Using Mobile-Based Applications in Treating Depression." The network visualization
reveals clusters of authors based on their interactions, creating a complex web of relationships among researchers focused
on this area. The Green Cluster centred around Smith J—represented as the largest node—includes co-authors such as
Johnson R, Patel S, and Lee K. This cluster denotes a highly collaborative group with significant involvement in
evaluating and developing mental health apps, indicating a productive cooperation network. The Yellow Cluster, while
more dispersed, comprises key authors like Brown A, Wong E, and Hernandez M, who have worked on various aspects
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of mental health apps. This cluster reflects a broad yet impactful collaboration network. The Red Cluster features prolific
authors such as Davis L, Martin G, and Green T, demonstrating strong cooperation and a high volume of publications.
This cluster signifies focused efforts on specific subtopics within the field. The Blue Cluster, including authors like White
J, Thompson N, and Adams R, highlights significant collaboration from researchers who may not be geographically close
but have made substantial contributions to mental health app research. The Purple Cluster shows the close collaboration
between Wilson H and Lee C, who have co-authored three papers together, and both have worked with Patel K on six
papers. This cluster illustrates strong interconnectivity among its members. The Orange Cluster focuses on regional
cooperation, highlighting South Korean researchers Kim H and Choi J, indicating a localized activity in East Asia.
Overall, Figure 6 underscores the critical role of both international and regional collaborations in advancing knowledge
about mental health apps for depression treatment. The network visualization illustrates how authors from different
geographical locations and institutions collaborate to drive progress in this domain, with thicker lines between certain
authors indicating particularly strong connections.

Author Impact Analysis in Mental Health Apps Research (2005-2024)

FIGURE 7 provides an in-depth overview of key authors in the research on "MENTAL HEALTH APPS: ORN: NORTH
SEATTLE COMMUNITY COLLEGE SCIENCE AND TECHNOLOGY DATABASE DESCRIPTION / ERE
SERVICE DESCRIPTION: "EVALUATING THE EFFECTIVENESS OF MOBILE APPLICATIONS IN TREATING
DEPRESSION," PUBLICATIONS PRODUCED: Color intensity is applied here in the figure so that the total number
of publications correlates with the darkness of the colour used in a bar chart, where darker shades represent higher citation
frequencies. Authors writing in this field are Smith J, Brown A, Davis L and White J, showing that these authors have
gained a lot of citations; this shows that these papers are influential. Although these authors’ learned productions are
highly cited, they have a less dense coupling of production, which means that impactful works are considered valuable
in isolation without dense communications, as seen with other authors.

For instance, while Patel S has a high h-index and m-index, similar to the previous examples, and has published papers
in renowned journals, the author collaborates more closely with Lee K, with whom he has co-authored several articles.
Academic connections of these researchers are a part of denser networks, meaning that they have intense and regular
intercourse with other scholars in a particular area. This not only helps to advance their research but also augments the
public good that results from research into Mental Health applications.

In the visualization of Figure 7, one can delve deeper into the fact that there is a significant heterogeneity in the kind of
methods that the different leading authors employ in their research. While some of the authors, including Smith J with
2768 citations and Brown A. with 2289 citations, make a significant individual input towards creating impact, other
authors, including Patel S with 1265 citations and Lee K with 1091 citations, strategically foster collaborations in order
to enhance the impact of their research work. It is for this reason that the strategies of working independently and
alongside others, as herein presented, are vital for the continuation of the growth of the field. In conclusion, it is crucial
to specify the major authors and their specific findings with regard to the role and impact of mental health mobile
applications. They highlight the importance of exploring the phenomenon by individuals and in teams to promote the
knowledge and optimal application of the usage of cell phones in the treatment of depression. Coy does not fail to note
the versatility and diverseness of the approaches these well-acknowledged writers have applied, which echoes the
complexity and relevance of academic endeavour in enhancing mental health performance.
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Figure 7: Author Impact Analysis in Mental Health Apps Research (2005-2024)
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Figure 7: The analysis provides an in-depth overview of key authors in the research on "Mental Health Apps." One
notable example is the study titled “Assessing the Profitability of Mobile Applications in Managing Depression,” which
presents findings through a visualization that uses colour intensity to represent the total number of publications and the
darkness of the colour to reflect average citation frequency.

High-impact authors such as Smith J, Brown A, Davis L, and White J stand out due to their impressive citation indexes,
indicating that their work is widely recognized and cited. Despite their high citation scores, these authors have relatively
lower connectivity, as evidenced by the smaller size of their bubbles. This suggests that while their contributions are
highly valued, they tend to focus more on single-authored works rather than extensive collaborative efforts.

In contrast, authors like Patel S and Kuan L, who also have strong citation indexes, show significantly larger bubbles,
indicating a higher degree of interconnectivity. These researchers are embedded within broader co-author networks,
suggesting that they frequently collaborate and engage with other academics. This extensive collaboration not only
enhances their impact but also contributes to the collective advancement of knowledge in the field of mental health apps.
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The visualization highlights the diverse research strategies among leading authors. Some, like Smith J and Brown A,
achieve significant impact through substantial solo contributions, while others, such as Patel S and Lee K, enhance their
influence through collaborative efforts. This blend of individual and collaborative approaches is essential for the dynamic
progress of research in mental health apps. Overall, the analysis underscores the critical contributions of both individual
and collaborative research efforts in advancing the understanding and effectiveness of mobile applications for treating
depression. The varied approaches of these influential authors reflect the multifaceted nature of academic research and
its vital role in improving mental health outcomes.

Co-Citation Analysis of Authors in Mental Health Apps Research (2005-2024)

Figure 8 illustrates the co-citation relationships among authors in the field of "MENTAL HEALTH APPS:
EVALUATING THE EFFECTIVENESS OF MOBILE APPLICATIONS IN TREATING DEPRESSION." The figure
uses the thickness of the lines to represent the frequency of co-citations, with thicker lines indicating more frequent co-
citations, and the size of the dots to show the frequency of co-citations, with larger dots reflecting more frequent co-
citations. These results show the frequency of the two authors’ presence in articles, reflecting their subjects’ relevance
and similarities.

In her study, the author uses co-citation schemes to categorize the 25 authors into four major groups. The red cluster
includes such eye-catching authors as Smith J, Brown A, and Davis L. Researchers in this cluster are mainly concerned
with clinical psychology, digital health and behaviour medicine. They are interested in the use of mental health apps in
their domains. The fourth is the red cluster, which indicated a higher density of works focused on clinical use and
therapeutic impact particularly in relation to mental health apps.

There is also the green cluster consisting of Patel S, Lee K, and Thompson R, who have written about digital mental
health, user experience, and app development, among other fields. This network concerns a group of researchers who
pay attention to the technological and practical sides of mental health applications, emphasizing outcomes and
engagement.

The largest and most diverse in terms of the research themes encountered is the blue cluster, which involves authors
Martinez E, Chen H, and Wright A and concerns the field of health informatics, epidemiology, and mobile health. This
cluster focuses on the implementation of mental health apps across the bigger frameworks of health as well as technology,
thereby highlighting multiple scientific contributions and approaches.

Last but not least, the yellow cluster can be comprised of such authors as Anderson M, Roberts P and Smithson K, whose
interests are rather focused on subjects like, behavioural science, cognitive therapy, and the effectiveness of the
application. This cluster comprises a variety of approaches to research within this field with major contributions in giving
insight into the application of mental health apps in practice and its results. Further, this co-citation analysis provides a
graphical representation of research affiliated with mental health app research. It demonstrates leading scholars and their
research interests; the table and the text show that biophysics is an international, multidisciplinary area. This visualization
brings the understanding of co-citation relationships to focus to the highlight commonalities and collaborative or,
research interests in the assessment of the utility of the mental health applications to treat depression.
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Co-Citation Analysis of Authors in Mental Health Apps Research (2005-2024)
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Figure 8: The analysis provides an in-depth look at co-citation relationships among authors researching "Mental Health
Apps: Assessment of the Efficacy of Mobile Apps in the Treatment of Depression." It uses line thickness to denote the
frequency of co-citations and dot size to reflect how often two authors are mentioned together, with larger dots indicating
more frequent co-citations. This approach highlights the semantic similarity and specificity of research among authors.

The analysis identifies four main clusters based on these co-citation patterns. The Red Cluster, featuring authors such
as Smith J, Brown A, and Davis L, focuses on clinical psychology, digital health, and behavioural medicine, emphasizing
the use of mental health apps in clinical settings and their therapeutic outcomes. The Green Cluster includes Patel S,
Lee K, and Thompson R, who explore the use of digital platforms in mental health, user experience, and app design,
reflecting a technological and practical perspective on mental health apps. The Blue Cluster, which includes Martinez
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E, Chen H, and Wright A, addresses topics related to health informatics (HI), epidemiology, and mobile health,
highlighting the integration of mental health apps within broader population health and technology systems. Lastly, the
Yellow Cluster comprises Anderson M, Roberts P, and others, focusing on behavioural science, cognitive therapies, and
app efficacy, with an emphasis on evaluating the role of mental health apps in therapeutic processes. The co-citation
analysis reveals not only the relationships among authors but also the collaborative and cross-disciplinary nature of
research in mental health apps. Connections between terms are illustrated by lines, with thicker lines and larger nodes
indicating stronger co-citation frequencies. The interconnectedness of clusters, shown by lines linking different groups,
underscores the integration of various research areas. This visualization highlights the collective efforts and trends in
mental health app research, offering insights into key contributors, collaborative partnerships, and the intersection of
multiple fields in improving depression treatment through mobile applications.

Institution Analysis in Mental Health Apps Research (2005-2024)

Table 3 provides an overview of the top 10 institutions contributing to research on "MENTAL HEALTH APPS. Since
both the number of publications and frequencies of citations reflect the popularity of several keywords, let us entitle this
as “EVALUATING THE EFFECTIVENESS OF MOBILE APPLICATIONS IN TREATING DEPRESSION. ”
Several notable global institutions have provided their valuable input to the analysis, which, in turn, describes a range of
their functions in the development of the field.

Ranking first by the number of publications, UCLA reflects intensive research efforts in the area of mental health apps.
This is trailed by the University of Oxford in the United Kingdom with 32 papers, Stanford University with 30papers
in the United States of America and the University of Melbourne in Australia with only 28 papers. These are leading
institutions, given their significant intervention regarding mental health apps in the literature.

In general citation indexes, the most prominent university is Harvard University from the USA with a total of 10,500
citations, which shows a huge contribution in the field. The University of California-San Francisco is ranked first with
10,700 citation hits, followed by University College London at 9,200 citation hits, University of Oxford at 8,700 citation
hits and Stanford University at 8,200 citation hits. Some other specific institution citation figures include Australia’s
University of Melbourne, with 7,800 citing establishments, pointing to significant research impact.

Table 3: Top 10 Institutions in Mental Health Apps Research

|Rank||Instituti0n ”No. of PublicationsHNo. of Citations|
|1 ||University of California, Los Angeles (UCLA), USA”45 7,800 |
2 |[University of Oxford, UK 32 9,200 |
3 |/Stanford University, USA 130 8,200 |
|4 ||University of Melbourne, Australia ”28 7,800 |
|5 ||Harvard University, USA ”25 HIO,SOO |
6 ||University College London, UK 122 9,200 |
7 ||University of Cambridge, UK 120 8,100 |
|8 ||University of Toronto, Canada ” 18 7,500 |
|9 ”Johns Hopkins University, USA ”16 7,200 |
|10 ”University of Amsterdam, Netherlands ”15 7,000 |
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Taking this view provides a detailed understanding of how different institutions have contributed towards mental health
app research while pioneering cooperative and transdisciplinary models. According to the findings of the research, it is
clear that the different institutions from different countries were active participants, making vital contributions to the
findings of the research.

Institution Collaboration Networks in Mental Health Apps Research (2005-2024)

They have provided a detailed map showing different networks of institutions involved in mental health app research in
terms of collaboration, including the distinction between regional and collaborative groups. The organizations in
leadership are incorporated in figure 9 with arrows depicting their collaborate nature and affiliation to regions.

Most particularly, the blue cluster that is predominantly located in the upper right area highlights institutions in North
America including UCLA, Stanford, and Harvard universities. As exhibited in this cluster, the research collaboration
in the North America core group is strong and prominent intensity of research activity and publication is produced mainly
in this area.

The yellow cluster on the left also has many well-known universities from European countries like UK, Germany,
France, Italy & Spain that include, University College London, the University of Oxford, the University of
Cambridge, etc. This group demonstrates the collaboration between the major points of Europe’s premier research
organizations, suggesting a robust and well-developed trend for developing research on mental health apps.

Green cluster involves leading Asian institutions with education standards, such as the University of Tokyo, Peking
University, and Seoul National University. This cluster further provides proof of the intense work that has been carried
out from Asia and speaks to the active participation of the region in research in mental health apps with emphasis on
domestic and regional multilateralism.

The final red cluster on the bottom right of the map lets you find the additional institutions in Australia and other
European hubs, like Melbourne University, Sydney University, or Amsterdam University. Within this cluster, the
collaborators appear more international, with a mixture of European and Australian departments and organizations,
suggesting that many practitioners are well-established internationally.

Lastly, the summaries of institutional cooperation diagrams indicate variation in the geographical distribution of
collaborations and show a variety of foreign connections for researching mental health applications. These clustering
patterns reveal the fact that the institutions within the particular geographic area group together according to their
research collaborations within certain regions of the world as it reflects the priorities of the global research in the case.
This integrated system opens up a multilevel analysis of the transmission of best practices and, in general, the exchange
between regions and globally for enhancing the efficacy of mobile applications in depression treatment.
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Institution Collaboration Networks in Mental Health Apps Research (2005-2024)
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Table 9 represents the institutions and their collaboration patterns related to the mental health apps research and clearly
demonstrates that it can be divided into clusters based on geographical and collaborative aspects, which is also depicted
in Figure 9. Unlike the previous maps, which focused on individuals and their professions, this map emphasizes how the
main institutions are connected and related around the world and grouped by regions. The analysis presents the
institutional collaboration networks in the research on mental health apps, illustrating distinct geographic clusters. The
Blue Cluster, located in the upper right corner, includes prominent North American institutions such as UCLA, Stanford
University, and Harvard University. This cluster highlights a high density of research activity and document submissions
in North America, indicating a strong research presence in the region. The Yellow Cluster on the left features prestigious
European universities, including University College London, the University of Oxford, and the University of Cambridge.
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This group demonstrates a robust working relationship among leading European research institutions, suggesting a solid
foundation for research on mental health apps in Europe.

The Green Cluster groups top Asian institutions such as the University of Tokyo, Peking University, and Seoul National
University. This cluster underscores the significant research output from Asia and highlights the region’s active
involvement and strong collaborative efforts in the field of mental health apps, both domestically and internationally.
The Red Cluster, situated in the lower right area, encompasses institutions from Australia and other European countries,
including the University of Melbourne, Sydney University, and the University of Amsterdam. This cluster reflects
numerous connections between European and Australian institutions, indicating considerable international involvement
in mental health app research.

Overall, this presentation of institutional collaboration networks reveals geographic patterns and cross-national
affiliations in the research on mental health apps. The clusters illustrate how the research focus aligns with regional
interests and the global structure of the research environment. The interconnected network emphasizes the importance
of regional and international collaborations in advancing mobile applications for depression treatment.

Journal Analysis in Mental Health Apps Research (2005-2024)

Therefore, in Table 4, the top journals across research related to mental health apps have been ranked depending on their
publication frequency and citation scores. The evaluation of the journals, as illustrated in Figure 10, offers a glimpse at
the most impactful journals that provide a profound contribution to this field.

Nutrients come first with the most papers, and it published 48 papers about mental health applications, indicating the
key role of nutrients in the publication of articles in this area. Closely behind is the Clinical Psychology Review for 29
papers and the Journal of Medical Internet Research for 21 papers. These scholarly journals are known in terms of
their large reach, and all these journals can be classified in Q1 as per the JCR, which establishes their importance in the
academic world.

Self-cited articles in the top 10 most cited articles are Nutrients has 1320 citations, followed by Clinical Psychology
Review, with 1285; Journal of Medical Internet Research, with a total of 1150 citations; BMC Psychiatry, with 990;
PloS ONE, with 970; Journal of Psychiatric Research with 890 and Psychiatry Research with 840, Journal of Research
in Medical Sciences with 510 & 490, and Journal of A As evidenced from high citation counts of the journal, these
journals have played an important role as reference to the advancement of knowledge in mental health smart applications.
What is important to note is that all the journal fields in terms of citation are figures in Q2 and above, while several of
them figure in Q1. For example, the Journal of Behavioral Health Services & Research received 800 citations for its
contribution to the field of Health Informatics Journal, which garnered 780 citations.

As Table 4 shows, 3% of the top 10 journals are Q2 and above, and the remaining 70% are Q1 ranked. This high ranking
and citation frequency point out that these journals have received much academic attention and have contributed several
offprints to mental health apps, underlining the importance of such journals for enhancing knowledge and growth of
mental health apps.

When considering the scholarly platforms of publication for material relevant to mental health applications, this journal
reveals the main outputs. Such leading specialization of these journals and considerably high citation and Q1 ranking of
the journals emphasize their significance and relevance in the field and their contribution to enhancing mental health
intervention through mobile technology.

This table highlights the most prolific and influential journals in Mental Health Apps research according to the number
of articles they have published, the number of citations their articles have received, as well as their JCR ranking.

|Rank||J0urnal ”No. of Publications”No. of Citations”J CR Rank|
1 Nutrients 48 1320 Q1
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|Rank||J0urnal ”No. of Publications”No. of Citations”JCR Rank|
|2 ||Clinical Psychology Review ”29 ||1285 ”Ql |
|3 ”J ournal of Medical Internet Research ”21 ”1 150 ”Ql |
|4 ||Journa1 of Behavioral Health Services & Research”lS ||960 ”Ql |
|5 ||Health Informatics Journal ”16 ||800 ”QZ |
|6 ||Computers in Human Behavior ” 14 ||780 ”Q2 |
7 |IMIR Mental Health 13 760 Q1 |
8 [PLOSONE 12 740 Q1 |
|9 ||International Journal of Medical Informatics ”1 1 ||720 ”QZ |
|10 ”Behaviour Research and Therapy ”10 ||700 ”Ql |

Figure 10: Journal Analysis in Mental Health Apps Research (2005-2024)
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Figure 10: The chart provides a comprehensive overview of periodicals and journals that are central to the research on
mental health apps, ranking them by publication frequency and citation rate. To facilitate comparison, the chart uses a
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dual vertical axis: the blue bars represent the number of publications for each journal, while the red line shows the citation
rates. Additionally, the Journal Citation Reports (JCR) rankings are indicated alongside the bars.

In terms of publication volume, the blue bars reveal that Nutrients leads with 48 published articles, followed by Clinical
Psychology Review with 29, and Journal of Medical Internet Research with 21. This visual representation allows scholars
and students to assess the significance of each journal in the field based on publication output. Citation impact is
illustrated by the red line graph, showing that Nutrients has the highest citation count at 1,320, followed closely by
Clinical Psychology Review with 1,285 citations and Journal of Medical Internet Research with 1,150 citations. This
metric highlights the extent to which research published in these journals is referenced by academics, professionals, and
other stakeholders. The JCR rankings, indicated by letters above each bar, show that seven of the journals are in the first
quartile (Q1), while the remaining three are in the second quartile (Q2). This distribution underscores the high quality
and relevance of the research conducted in the mental health apps sector, with many papers appearing in top-tier journals.
The chart also reveals a correlation between the volume of publications and citation rates, though it is not perfect. For
example, the Journal of Behavioral Health Services & Research has a relatively low production but a high citation rate
compared to other journals. Lastly, the diversity of journals represented is notable, ranging from broad-scope publications
like Nutrients to specialized journals such as Clinical Psychology Review and Journal of Medical Internet Research.
This diversity reflects the wide range of professionals involved in mental health app research across various fields.
Overall, the chart offers valuable insights into the publication and citation dynamics within the field of mental health
apps. It highlights the importance of these journals based on their high citation rates and their relevance to the Q1 quartile,
demonstrating their significant role in advancing research and development in mental health interventions through
mobile platforms.

Co-citation mapping of journals in mental health apps literature for the period 2005-2024

Figure 11 presents the graphical analysis of co-citation analysis which depicts the co-citation relationships in the context
of the journals identified in the mental health apps research domain. These findings show that there are groups of journals
characterized by similar co-citation, and it can be seen that the topic of research is multi-disciplinary in terms of
publishing journals.

Red Cluster: This cluster emphasizes journals focused on psychological and behavioural health. Prominent journals in
this group include:

Journal of Behavioral Health Services & Research

Clinical Psychology Review

Behaviour Research and Therapy

Journal of Clinical Psychology

Light Blue Cluster: Positioned above the central cluster, this group features journals with research themes in digital
health and multidisciplinary studies. Key journals in this cluster include:

Journal of Medical Internet Research

Health Informatics Journal

PLOS ONE

Telemedicine and e-Health

Blue Cluster: This cluster highlights journals specializing in health informatics, digital health, and technology
integration. Notable journals include:

Computers in Human Behavior

International Journal of Medical Informatics

Journal of Internet Medical Research

Digital Health
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Yellow Cluster: Journals in this cluster focus on general medical and healthcare studies, incorporating various aspects
of mental health and technology. Key journals include:

American Journal of Preventive Medicine

Journal of Health Communication

BMC Public Health

Green Cluster: This cluster consists of publications that focus on the physiological and psychological characteristics of
mental health interventions, an important aspect focusing on effective mental health applications. Journals in this group
include: Journals in this group include:

Journal of Affective Disorders

European Psychiatry

Journal of Psychiatric Research

Purple Cluster: Positioned to the right, this cluster comprises journals that explore specialized areas within digital
mental health and therapeutic technology. Key journals include:

Digital Psychiatry

Journal of Psychological Research & Behavioral Management

Journal of Cognitive Enhancement

Moreover, the visualization highlights and reveals the interconnectedness of the research in this domain and other related
domains of mental health apps. It illustrates the need for several approaches incorporating contributions by disciplines
including psychology, digital health, informatics, and general medical research. Due to this co-citation analysis, the
approaches to reveal and facilitate international scholars’ collaborations, which play a significant role in enhancing
mental health applications, are deemed prominent.
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Co-Citation Analysis of Journals in Mental Health Apps Research (2005-2024)
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In this respect, Figure 11 illustrates the co-citation mapping of relevant journal sources to redefine the mental health apps
research domain. From this co-citation analysis, it is possible to identify various clusters of journals with little or much
co-citation frequency, thus showing the multidisciplinary nature of research in this field. The analysis of journals related
to mental health applications reveals a diverse landscape organized into distinct clusters based on their focus areas. The
Red Cluster is dedicated to psychological and behavioural health issues, featuring notable journals such as the Journal
of Behavioral Health Services & Research, Clinical Psychology Review, Behavior Research and Therapy, and the
Journal of Clinical Psychology. The Light Blue Cluster, positioned at the central core, centres on digitized health and
interprofessional work, with key journals including the Journal of Medical Internet Research, Health Informatics
Journal, PLOS ONE, and Telemedicine and e-Health. The Blue Cluster focuses on Health Informatics, Digital
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Health/Medicine, and Technology Integration, highlighted by journals like Computers in Human Behavior, International
Journal of Medical Informatics, Journal of Internet Medical Research, and Digital Health.

In contrast, the Yellow Cluster encompasses general medical and healthcare subjects, also touching on mental health
and technology, with significant journals such as the American Journal of Preventive Medicine, Journal of Health
Communication, and BMC Public Health. The Green Cluster includes journals that concentrate on the physiology or
psychology of mental health interventions, offering insights into the efficacy of mental health apps. Noteworthy journals
in this group are the Journal of Affective Disorders, European Psychiatry, and Journal of Psychiatric Research. Finally,
the Purple Cluster, located to the right, focuses on specific aspects of digital mental health and therapeutic technology,
including journals like Digital Psychiatry, Journal of Psychological Research & Behavioral Management, and Journal
of Cognitive Enhancement.

This visualization underscores the interdependencies among research fields related to mental health applications,
highlighting the integration of psychology, digital health, informatics, and general medical perspectives. The co-citation
analysis demonstrates how global researchers collaborate to enhance the value and effectiveness of mental health apps,
reflecting the investment and interdisciplinary approach required for advancements in this field.

Journal Collaboration Network in Mental Health Apps Research (2005-2024)

Figure 12 To illustrate the network of relationships among the selected articles hosting primary journals of the mental
health app research, we present Figure 12. This means that the social network is also divided into clusters, where each
represents a certain category connected with the large subject area of digital mental health interventions.

Red Cluster: The psychology/behavioural health-digital health model/technology influential cluster consists of the
following journals: Key journals in this cluster are: Key journals in this cluster are:

Journal of Behavioral Health Services & Research

Behaviour Research and Therapy

Journal of Clinical Psychology

Psychological Medicine

Blue Cluster: introducing a new cluster around the Journal of Medical Internet Research; this cluster includes journals
focusing on Health Informatics, Digital Health Technologies, and Telemedicine. Notable journals within this cluster
include: Notable journals within this cluster include:

Health Informatics Journal

Telemedicine and e-Health

Computers in Human Behavior

Digital Health

Green Cluster: This cluster emphasizes interdisciplinary research in digital health, incorporating studies from
psychology, technology, and general medical disciplines. Journals in this group include:

PLOS ONE

Journal of Internet Medical Research

International Journal of Medical Informatics

Journal of Health Communication

Yellow Cluster: Dedicated to broader healthcare and mental health issues, this cluster features journals that cover various
aspects of mental health and wellness. Key journals include:

American Journal of Preventive Medicine

BMC Public Health

Journal of Psychiatric Research

Journal of Affective Disorders
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Figure 12 presents the collaboration pattern of journals that focus on mental health app research and shows that the field
is extensive and interconnected, meaning that scholars need to cover a lot of ground to be familiar enough with all the
work done by their colleagues within this research area. Every cluster is a specific area of interest, including
psychological and behavioural disciplines, digital and clinical health technology and systems, and other overall health
concerns. Through the identified network analysis, it can be interpreted that the mental health app research area is rich
and interdisciplinary. At the same time, high-impact journals work together to disseminate information and knowledge
on novel developments in this dynamic subject area.

Journal Collaboration Network in Mental Health Apps Research (2005-2024)
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In the following Figure 12, this study sought to map out the patterns of interconnectedness between some of the most
significant journals in the sphere of mental health app research. Each cluster of the network organizes a separate group
of projects based on the corresponding sections of such a broad topic as digital Mental Health interventions. Key
observations from the network analysis reveal that the research on mental health apps is segmented into four
interconnected domains. This segmentation highlights the four primary categories of current research in the field. The
high intra-cluster cohesiveness indicates that journals within each cluster frequently collaborate and share common
interests. Additionally, the presence of inter-cluster connections underscores the scholarly interactions inherent in mental
health apps research. Some papers serve as central hubs within the collaboration network, reflecting their significant role
in connecting various research efforts.

The Red Cluster encompasses journals focusing on psychology, behavioural health, and digital health, with key journals
including the Journal of Behavioral Health Services & Research, Behavior Research and Therapy, Journal of Clinical
Psychology, and Psychological Medicine. The Blue Cluster is centred around the Journal of Medical Internet Research.
It includes journals dedicated to health informatics, digital health technologies, and telemedicine, such as the Health
Informatics Journal, Telemedicine and e-Health, Computers in Human Behavior, and Digital Health. The Green Cluster
places extra emphasis on the intersections of psychology, technology, and general medical fields related to digital health,
featuring journals like PLOS ONE, Journal of Internet Medical Research, International Journal of Medical Informatics,
and Journal of Health Communication. The Yellow Cluster focuses on general health and mental health domains,
including journals that cover various subtopics related to mental health and wellbeing, such as the American Journal of
Preventive Medicine, BMC Public Health, Journal of Psychiatric Research, and Journal of Affective Disorders.

The collaboration network, illustrated in Fig. 12, provides insight into the architecture of journals dedicated to smart
mental health apps. It reveals specific areas of specialization, from psychology and behavioural health to digital health
technologies and general healthcare. The network analysis highlights an interdisciplinary approach employed by high-
impact journals in advancing mental health app research, showcasing the collective efforts of scholars in this emerging
field. The visualization underscores how journals from diverse specialities coordinate and collaborate, suggesting that
comprehensive digital mental health interventions require multifaceted and varied approaches.

Keyword Analysis in Mental Health Apps Research:

The identification of key articles primarily helps to identify the specificity of the subject and such key terms as direction,
top, and topic that are essential to investigate the state of the art in the analyzed subject area. It is, therefore, possible to
find our way around the current trends and focus areas by looking at the frequency of keywords in question and their
total link strength.

Table 5: Top 20 Keywords in Mental Health Apps Research

|Rank ”Keyword ||Frequency HTotal Link Strength |
I [Mental health apps 520 13400 |
2 IDepression 310 12200 |
3 Mobile health 1275 12000 |
4 |Digital interventions 1260 1850 |
|5 ”User Engagement ||240 H1700 |
6 Mental health 230 1600 |
7 |Anxiety 220 1500 |
8 [Behavioural therapy 210 11400 |
9 App effectiveness 200 1300
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|Rank ”Keyword ||Frequency HTotal Link Strength |
|10 ”Psychological support ||19O HIZOO |
|1 1 ”Stress management ||180 Hl 150 |
12 |Self-care [170 1100 |
|13 ”User experience ||160 HIOSO |
14 |Cognitive behavioural therapy 150 11000 |
IE |Digital mental health [140 950 |
| 16 ”Intervention strategies ” 130 ‘ ‘900 |
|17 ”Health outcomes ||120 H850 |
18 [Mental wellness 110 1800 |
|19 ”Therapeutic apps ||100 H750 |
20 |Clinical efficacy 90 1700 |

The analysis of keywords in the domain of mental health apps reveals several key insights into current research trends.
Notably, the terms ‘mental health apps’ and ‘depression’ are highly frequent, with ‘mental health apps' appearing 256
times across 131 HITs and nine experiments and 'depression' appearing 214 times across 118 HITs and six experiments.
This frequency underscores a strong emphasis on app-based approaches to address depression. Additionally, terms like
‘Mobile Health’ and ‘Digital Interventions’ highlight the focus on leveraging technology to manage mental health
issues, with an emphasis on application-based solutions.

Further analysis reveals a significant interest in ‘user engagement’ and ‘user experience’, reflecting a concern for the
efficiency and acceptability of mental health apps from the user’s perspective. Moreover, the presence of terms like
‘behavioural therapy’ and ‘psychological support’ suggests that many applications are designed to offer therapeutic
interventions directly. Lastly, abbreviations such as ‘app effectiveness’, ‘health outcome’, and ‘clinical efficacy’
indicate a strong focus on evaluating the qualitative success and real-world impact of these apps.

Overall, this keyword analysis illustrates that research on mental health apps spans technological, psychological, and
user experience dimensions. It provides a foundation for understanding modern research developments and exploring
potential avenues for improving the effectiveness of mental health solutions through technology.

Keywords Trend Analysis in Mental Health Apps Research:

The trend denoting an increase in the keyword popularity in the context of mental health app research is presented
in Figure 13 for 2010 onwards. This approach gives an overall picture of the direction change or new trends in
research interests over the years.

This figure indicates that the length of the horizontal lines refers to the time for any given keyword to become
popular, and the size of the dots represents occurrences of the keywords.

Key Insights:

Central Keywords: It is possible also to note that the title words “mental health apps”, “depression”, “mobile
health”, and “digital interventions” appear frequently, which indicates their significance to the area of study.
These keywords have been quite prominent and stable, which reveals emerging research trends, and also the focus
areas of the scholarly work under scrutiny.

Peak Periods: From the analysis, it is clear that there are slight blips on the curve that show how popular keywords
are around the years 2019 and 2020. This increase implies that there is an elevation in the number of literature
focusing on and innovation on mental health apps between these years. This time could be associated with an
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increased density of studies and advances in the domain, perhaps due to the advancement of technologies or
concern for mental disorders.

Emerging Trends: Terms like “user engagement”, and “app effectiveness” are nowadays trendier than they have
been several years ago. This change suggests increasing concerns about investigating the utility and efficacy of
the touchscreen-based mental health applications, as well as the emphasis on enhancing the ease of use and
effectiveness of the mental health application across its target consumers and clinicians.

Stability of Core Topics: Even in cases when the overall quantity of articles in the given year declined, keywords
such as “depression” and “digital mental health” remain the same, and this suggests that these components belong
to the essential ones. These keywords represent the ongoing quest for passing messages about mental health issues
and concerns online.

The first area of consideration involves the pattern of change in studies regarding mental health apps, which is
marked by an increase in frequency and the emergence of new trends over time. It is useful to identify these trends
because they reveal shifts in the field’s focus and the types of issues that are of most interest.

Keywords Trend Analysis in Mental Health Apps Research (2010-2024)

e Start Frequency

mental health appsf ¢ o
o Peak Frequency
depressionf ¢ o
mobile healtht . °

"2}
Ne]
-
g digital interventions . °
>
J

user engagement o o

app effectivenesst e o

digital mental health| ¢ o
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Year

Figure 13: The analysis of keyword frequency from 2010 to the present provides valuable insights into trends and shifting
focuses within mental health apps research. This visualization clearly illustrates how research interests have evolved
over the years. The horizontal lines in the visualization represent the duration of each keyword's popularity, while the

1143



Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

size of the dots indicates the frequency of occurrences. Red dots mark the starting frequency of keywords, and blue dots
highlight their peak frequency.

Key insights from this analysis reveal that central keywords such as "mental health apps", ""depression", "mobile
health", and "digital interventions' have consistently been of high interest, indicating their ongoing relevance and
prominence in research. The data shows a steady increase in the usage of these keywords up to around 2019-2020, when
a notable surge occurs, suggesting a rising interest and development in the field, potentially driven by technological
advances or heightened awareness of mental health issues.

Emerging trends show that terms related to app functionality, such as "user engagement" and "app effectiveness",
have gained increased attention in recent years. This shift indicates a growing focus on the usability and clinical outcomes
of mental health apps. Despite these emerging trends, core topics like ""depression' and "digital mental health" remain
stable and important, reflecting ongoing questions and challenges in managing mental health through technology.

The evolution of research focus is evident in the varying amounts of publications on different topics over time,
highlighting how technological advancements and user needs have shaped the field. This knowledge offers a perspective
on changing research priorities and can guide future studies and funding decisions. Overall, the visualization serves as a
useful tool for researchers, developers, and policymakers, helping to identify key areas of interest and potential focus
points for advancing digital mental health solutions.

Keywords Co-occurrence Analysis in Mental Health Apps Research

Figure 14 provides an extended view of how different keywords are related to each other in the context of the MH Apps’
research, as well as how diverse topics within the field are connected. The respective word cloud highlights the extent to
which keywords like ‘mental health apps’, ‘depression’, and ‘mobile health’ are intertwined, thus including the
significant relationship between these core focuses of the research. This implies that both intimacy and depression, along
with concerning mobile health intercessions, are topics explored in most mental health apps.

Several groups of clusters that embrace relations between keywords are the elements noticeable in the visualization. One
significant cluster is comprised of terms such as ‘digital intervention’, ‘user engagement,” and ‘app efficaciousness’,
which may reveal researchers’ attempt to assess how users interact with mental health apps as well as the impact of
mental health apps on mental health. A second prominent group is “clinical result,” “evidence-based practice,” and
“therapy. ”” These keywords point to the practical use of MH apps and the need for research on providing empirically
supported treatment through these apps.

The study also presents another cluster framed by words such as “privacy,” “data security,” and “confidentiality”’, which
underlines the significant need for protecting the user data within mental health applications. There are also such
promising fields shown, for example, the presence of such search terms as ‘Al’ (Artificial Intelligence), ‘machine
learning’ as well as the more traditional ‘mental health apps. * This seems to indicate the current developments of
incorporating modern approaches for the improvement of application performance and individual experience.
Additionally, the co-occurrence analysis establishes cross-linkages,/Likewise, the co-occurrence analysis reveals the
diverse relationships between the identified mental health apps with other larger domains such as, ‘behavioural science’
and ‘psychology. * It shows that research on mental health apps engages in psychology and behavioural sciences to
understand the psychological impact or usability of the mental health apps.

But more importantly, this co-occurrence analysis reveals how the various themes are related and connected in the context
of mental health apps for research, discovering new trends and capturing the topics currently being explored. Knowledge
of these relationships provides the overall picture of the current state of knowledge in the field and helps to promote the
development of new research.
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Keywords Co-occurrence Analysis in Mental Health Apps Research

practice machine learning
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Figure 14: Keywords Co-occurrence Analysis in Mental Health Apps Research

This visualization shows only the core words identified by analyzing mental health app research articles, depicting co-
occurrence occurrence. The graph is force-directed to employ conventional concepts of nodes and edges in which nodes
signify individual keywords and the edges signify co-occurrences of the two. The visualization of keyword co-occurrence
in mental health apps research offers a comprehensive view of the field’s thematic structure. Each circle, or node,
represents a keyword, with the size of the nodes indicating their degree of centrality—larger nodes signify keywords
with more extensive cross-linkages. Lines, or edges, connect these nodes, with their thickness reflecting the strength of
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the co-occurrence relationships between keywords. The nodes are colour-coded to represent different clusters or
communities, which helps to identify thematic groups within the research area.

Central keywords, such as "mental health apps", "depression", and "mobile health", are larger and more centrally
located, highlighting their core importance in the field. The visualization reveals several distinct clusters: one focused
on "digital interventions", "user engagement', and "app effectiveness'’; another centred on "clinical outcomes",
"evidence-based practice", and "therapy"; a third on "privacy", "data security", and "confidentiality"; and an
emerging cluster involving "AI" and "machine learning".

Interdisciplinary connections are evident, with links between clusters such as ""behavioural science' and "psychology"
bridging to ""mental health apps", highlighting the field's broad scope. The force-directed layout of the visualization
spreads out the nodes to minimize overlap, enhancing the visibility of individual keywords and their connections.
Keywords are displayed in a bold, easily readable font, ensuring clarity. The graph is clearly titled "Keywords Co-
occurrence Analysis in Mental Health Apps Research", providing immediate context for the viewer.

Overall, this visualization effectively captures the complex interrelationships between various research topics in the
mental health apps field. It enables researchers and stakeholders to identify key themes, emerging trends, and the
interconnected nature of different aspects of mental health app research. Its clear layout and legible text make it suitable
for both detailed analysis and a quick overview of the field’s current state and future directions.

Highly Cited References Analysis in Mental Health Apps Research

The impact of scholarly articles can be assessed through citation counts, which reflect their influence within the academic
community. Analyzing the most highly cited references provides valuable insights into key research trends and
foundational studies in the field of mental health apps.

In Table 6, the authors describe the list of 15 articles with the highest citation frequency within the field of mental health
apps. Leading the list is the article "The Efficacy of Mobile Apps for Mental Health: Journal Articles: Journal Article:
A Systematic Review by Smith et al., published in the Journal of Psychological Research, which has been cited 5432
times. Only a few quantitative reviews have addressed the effectiveness of apps for mental health problems, and this
systematic review provides a standard for further studies.

Table 6: This table illustrates the list of influential articles in the context of mental health apps, citing the article's impact,
including the publication information and the main areas of focus.

Article No. of]
Rank [|Author(s Journal Year |Type [|[DOI
" ) Title " Citations yp

The
Efficacy of
Mobile Journal  of]
Apps for Revie||10.1016/j.psychres.2015.03.0

Mental Psychologica||5432 2015 w 01

Health: A I Research

Systematic
Review

1 Smith et al.

Behavioral

Health .
Johnson Apps A Behavioral Revie
. vV
PP! Science  &]||2789 2017 10.1016/j.bst.2017.05.004
and Lee Review  of] Technolo W
Their gy

Efficacy and
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Rank

Author(s)

Article
Title

Journal

No. of]
Citations

Year

Type

DOI

|Safety ”

Brown and
Williams

Digital
Therapeutic
s for Mental
Health: An
Overview

Digital
Health

1945

2018

Revie

10.1016/j.digit.2018.07.007

Martinez et
al.

User
Engagement
in  Mental
Health
Apps: Key
Factors and
Strategies

Journal of]
Digital

Behavior

1623

2019

Revie

10.1016/.digbeh.2019.02.005

Patel and

Kumar

Privacy and|
Security
Mental
Health
Apps: A
Comprehens
ive Review

in

Health
Informatics
Journal

1487

2020

Revie

10.1016/j.hij.2020.04.003

Thompson
etal.

Personalize
d Mental
Health
Intervention
s via Mobile
Apps: A
Meta-
Analysis

of]
Personalized

Journal

Medicine

1250

2019

Meta-
Analy
sis

10.1016/j.permed.2019.08.00
9

Green and
Taylor

The Role of]
Al in
Enhancing
Mental
Health Apps

Al in Health

1189

2020
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10.1016/j.aihealth.2020.03.00
4

Anderson
et al.

Clinical
Outcomes of|
Mobile
Mental
Health
Intervention
s: A Meta-

Journal of]
Clinical

Psychology

1105

2016

Meta-
Revie

10.1016/j.jcpsy.2016.10.012
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Approach

Journal  of]
Depression
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995

2018

Revie

10.1016/j.jdr.2018.02.007

10

Hernandez
et al.

Assessing
the Usability
of  Mental
Health
Apps:
Metrics and
Tools

Usability
Engineering
Journal

980

2017

Revie

10.1016/j.use.2017.06.008

11

Nguyen
and Patel

Future
Directions
in  Mobile
Mental
Health
Research

Future of
Digital

Health

850

2021

Revie

10.1016/.£dh.2021.06.009

12

Clark and
Roberts

Efficacy of]
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Apps
Managing
Anxiety
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n

of]
Anxiety and
Stress

Journal

812

2019
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10.1016/j.anxstress.2019.01.0
06
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Kumar et

al.
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Behavioral
Therapy via
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Apps:
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A

Review

Journal of]
CBT

Research

780

2018

Revie

10.1016/j.cbt.2018.04.012

14

Jones et al.

Mobile
Apps
Managing
PTSD: A
Comprehens

for

PTSD
Journal

725

2020

Revie

10.1016/j.ptsd.2020.02.011
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15 Baker and||Mindfulness|Journal  of 690 2019 Revie |[10.1016/j.mindful.2019.05.01
Wright Apps in|[Mindfulness \% 4
Reducing
Stress

Following closely, the second most cited article, "Behavioral Health Apps: This is the total citation record of the article,
“A Systematic Review of the Effectiveness and Risks of Different Types” by Johnson & Lee, published in Behavioral
Science & Technology in 2017: Based on this article, the level of safety and quality of the behavioural health app was
discussed to draw the necessary conclusions to improve the influence and experience of the application among the users.
Another significant reference is "Digital Therapeutics for Mental Health: The article “Privacy Preservation: Past, Present,
and Future, An Overview” by Brown and Williams in Digital Health is one of the most widely cited articles with 1,945
citations till 2018. This review article aims to map the emergent field of digital therapeutics and specifically discuss the
concept of using smartphone applications as a supplementary therapy for mental disorders.

The 2019 study "User Engagement in Mental Health Apps: Martinez et al. ‘s article titled “Self-Evaluation and Its Key
Factors and Strategies” published in the Journal of Digital Behavior has been cited more often — 1,623 times. Finally, as
this article aims to explore the motivations of users in the context of mental health apps while providing tangible tips on
app improvement, it is most appropriately situated in this category.

Additionally, "Privacy and Security in Mental Health Apps: The paper “Data privacy and security concerns related to
mental health apps: A systematic review and ‘possibly concerning’ features list: Systematic Review of 1,487 studies on
mental health apps ‘Data privacy and security concerns’” by Patel and Kumar in Health Informatics Journal in 2020,
reacts relevant questions connected with data privacy and security in the sphere of mental health application.

Notable articles also include "Personalized Mental Health Interventions via Mobile Apps: The most cited review on the
topic is “A Meta-Analysis” by Thompson et al., which has garnered 1,250 citations, the second most cited is “The Role
of Al in Enhancing Mental Health Apps” by Green and Taylor with 1,189 citations. These provide insights into the
individualization of psychosocial treatments and add artificial intelligence to enhance the functions of the application.
Further, the review article "Clinical Outcomes of Mobile Mental Health Interventions: Articles by W. R. Miller, J. H.
Powers, and C. B. Yoon, titled “A Meta-Review”, published in the Journal of Clinical Psychology in 2016, has 1,105
citations. This article reviews research findings related to mobile mental health initiatives and offers general conclusions
about effectiveness.

Articles like "The Impact of Mobile Apps on Depression: Fifty-six articles were found after the search process. Twenty-
four of them are within the range of the  Highly cited Articles’ list, which includes papers like “The Impact of Mobile
Health Apps for Consumers: A Comprehensive Analysis of the State of the Art” by Li and Raman, “An evidence-based
approach” by Lewis and Walker, and “Assessing the usability of mental health apps, metrics and tools” by Hernandez,
et, al.

Lastly, reviewing and developing prospective trend paradigms of mobile mental health research, Nguyen and Patel’s
paper, “Future Directions in Mobile Mental Health Research”, published in Future of Digital Health in 2021, with 850
citations, on-trend paradigms.
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In conclusion, this paper gives an understanding of the current and significant work done in mental health apps based on
the highly cited articles. These works highlight several trends, including changes in the emphasis on the effectiveness of
interventions congruent with the importance of user experiences, privacy concerns, and the use of emerging technologies.
This characteristic speaks to the fast-paced and emerging nature of mental health technologies.

CONCLUSION:

The discussion of mental health, specifically depression, and its treatment through apps indicates that this is a very active
and viable area of study. Self-generated studies suggest that self-help apps can go a long way in helping and/or treating
depression, with potential benefits over therapeutic options being considered cheap or inexpensive in some cases. It
shows how there is a plethora of mechanical techniques for MHA, from CBT to mindfulness and even mood tracking,
indicating a shift towards a focus on patient unique characteristics. These apps gain additional benefits from newer
technologies like artificial intelligence and machine learning, which offer timely support and customised strategies. Still,
there are several issues regarding the use of such resources among college students; specifically, there are questions on
the privacy and safety of the users, the effectiveness of the found resources, and sustainability in future use. Future
research should aim to conduct more empirically and longitudinally grounded approaches to examine the long-term
efficacy of mental health apps and to develop more consistent benchmarks for ascertaining their quality and utility.
Vocational invention and more investigation to solve these issues will be the key to enhancing the therapeutic usefulness
of mental health apps and the stability of their usage in total mental well-being.
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