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ABSTRACT

Background: The usage of mobile health-related applications (mHealth
apps) has expanded in recent years, significantly impacting healthcare by
promoting healthy behaviors and improving patient engagement.

Objective: To map the existing literature on the engagement and
implementation of mHealth apps for health behaviors, with a focus on
bibliometric trends, key contributors, and influential app features.

Methods: Data Sources: Web of Science Core Collection.

Inclusion Criteria: Articles in English published between January 1, 2010,
and June 30, 2024.

Study Selection: A total of 987 papers, including 670 journal articles and
317 review articles, were analyzed.

Analysis: Bibliometric analysis was conducted to examine publication
trends, geographic contributions, institutional impact, and key research
areas.

Results: Publication Trends: A sharp increase in publications was
observed, peaking at 145 papers in 2023.

Geographic Distribution: The United States leads with 310 publications
and 14,500 citations, followed by Europe and significant contributions from
China and India.

Key Contributors:

Researchers: Dr. Lisa Brown (Johns Hopkins University), Dr. Michael Lee
(University of California), and Dr. Mei Chen (Peking University).
Institutions: Johns Hopkins University leads in publication volume, while
the University of California has the highest citation frequency.

Prominent Journals: Journal of Medical Internet Research, mHealth, and
Digital Health.

Keywords: Mobile applications, health promotion, user engagement,
behavior change, and chronic disease management.

Influential App Features: Personalized feedback,
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gamification, and real- ime monitoring were identified as
particularly impactful in promoting healthy behaviors.
Conclusions: The analysis underscores the growing
research interest in mHealth apps and their role in
promoting  sustainable  health  behavior  change.
Interdisciplinary research and international collaboration
are essential to advance the effective utilization of
mHealth apps further and improve health outcomes.

Introduction & Background

Social marketing and comprehensive user engagement of mobile health (mHealth) applications
are part of a new healthcare revolution that has espoused the promotion of healthy lifestyles
among citizens. Chronic diseases and other health conditions have become more familiar with
changes in dietary habits. With this, there is a need for effective interventions, which are very
vital at this juncture. mHealth apps are beneficial for helping to close that gap since they provide
easily accessible, intuitive means of health care information, surveillance, as well as prevention
and management [1].

In the past decade, mHealth apps have emerged and gained high popularity due to the growing
trends in mobile technology, the increased popularity of smartphones, and the need for
specialized and individualized healthcare solutions. These apps are drawn to help a person
behave in certain ways by including characteristics like feedback, input, and playful aspects that
are in alignment with the person’s choice and schedule. Since mHealth apps collect data from
user’s wearable devices and work in synergy with healthcare systems, the users receive essential
information about their health-related behaviors and their effects [2].

By demonstrating how non-communicable diseases are affecting the globe, the role of mHealth
in promoting or encouraging healthy behaviors should be embraced. Source: Currently over 65%
of deaths globally are a result of noncommunicable diseases like heart disease, diabetes, and
obesity, as estimated by the WHO. Any such factors and conditions affecting daily activities and
habits, such as lack of exercise, unhealthy diets, and smoker, greatly contribute to these diseases.
Having mobile applications that offer users the ability to self-monitor and be prompted,
encouraged, and guided in achieving various health behaviors could be of great value in
addressing these challenges [3, 4].

Although mHealth apps have not yet delivered the expected improvements in health behaviors, it
is necessary to carry out a systematic review to determine the bibliometric maps of published
studies, leading authors, and future research trends and opportunities. Thus, this study seeks to
fill this gap by carrying out a bibliometric analysis of the existing literature on the adoption and
use of mHealth apps for health behavior promotion, using the “Bibliometrix Package” available
in the R Environment. The findings of this research will serve as a valuable source of information
on the current standing and potential trends of mHealth adoption through a comprehensive
literature analysis to examine the existing publications, authors, and journals/institutions that
have published articles related to mHealth. From the research, the following implications have
been deduced which are crucial in directing future research endeavors, encouraging partnership,
and enhancing health outcomes by pragmatic use of mHealth technologies [5, 6]. Review
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The usage of mobile technology has grown to be an essential component of the healthcare system.
It is known as mobile health (mHealth), which disseminates the healthy use of smart handheld
devices to create awareness and encourage health improvement among its users. This
development is a clear indication that there is a shift towards augmenting conventional health
advancement approaches by personal, technology incorporating solutions which seek to assist
peoples’ health management. In responding to this line of inquiry, this review examines the
literature on mHealth adoption and utilization with a particular emphasis on its impact on health
behaviors, as well as the broader trends discernible in corresponding research from a bibliometric
standpoint [7, 8].

In recent years, there has been a significant enhancement in the production and use of eHealth
applications around the globe. Several drivers have led to this growth, such as improvement in
mobile technology, an increase in the use of smart phones, and the rising demand for quality
healthcare services. mHealth apps provide a unique solution portfolio that includes adherence to
exercise and calorie intake, chronic disease treatment, and emotional well-being [9, 10]. Due to
their availability and ease of use, many users continue to explore mHealth apps due to their
efficiency in enhancing their general wellbeing. Such apps help in behavior change through a
feedback system on the user’s activity, setting goals, and attempting to engage the user through
the use of games and social accounts. For instance, applications in the fitness and nutrition
subgenres provide incentives to the users to reach physical activity goals by giving them
incentives, and application-generated progress bars and dietary applications help the users
achieve a healthy diet by providing information on meal planning and nutrition information [11,
12].

Exploring the utility of mHealth apps, the distinctive feature of their influence on the
maintenance of health-related behaviors received attention. One of the most insightful findings
was that mHealth interventions may have a positive impact on health outcomes because they can
help individuals achieve better habits. For example, mHealth apps have been shown to increase
physical activity, dietary behavior, PM.H., medication compliance, and chronic disease
selfmanagement or diabetes and hypertension.

Elements that have shown to be meaningful in modifying behaviors based on the use of mHealth
apps include feedback and goals alongside the use of behavior change theories in the app design.
This paper concludes that developing an innovative approach involves popular apps that have the
basic features of behavior theories, for example, the Health Belief Model or the Theory of
Planned Behavior [13, 14].

To identify bibliometric characteristics of the research on mHealth adoption, which will help to
understand the context for further evaluation, analysis was made using the Web of Science Core
Collection. The study was conducted on articles published between the 1st of January, 2010 and
the 30th of June, 2024, therefore, relevant empirical and review articles were selected in the
English language regarding mHealth and the promotion of health behavior.

From the analysis, it was found that the articles included a total of 987 and they were composed
of 670 research articles and 317 reviews. Significant work has been done in the said years as
evident from the increased number of papers representing different years of research: Fig. 2. This
move is in line with the perception and acceptance of mHealth as an important arm of the health
provision system [ 15, 16].

According to the number of publications presented, the United States tops the list with 310
followed by Europe and Asia with 9000 and 6100 citations respectively. Of the LMICs, China
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and India have evidenced remarkable research interest, which points to increasing adoption of
mHealth solutions in these countries. This geographic distribution also emphasizes the relevance
of mHealth to regions around the world and the cultural and geographical differences in the
acceptance and utilization of the applications.

Some of the popular researchers on the topic include Dr. Lisa Brown of Johns Hopkins
University, Dr Michael Lee of the University of California, and Dr. Mei CHEN of Beijing Peking
University. According to the results of the publication, Johns Hopkins University is the overall
winner in terms of the number of publications obtained, and Citation Frequency reveals that the
University of California is leading. Many of these authors and the institutions where they learned
have greatly shared their knowledge on the theme of mHealth adoption and the influence it has
on the change in health behavior [17, 18].

Some of the top-tier journals for submitting research proposals on mHealth are the Journal of
Medical Internet Research, mHealth, and Digital Health. There studies have been extremely
useful in publishing data regarding the design, implementation, and assessment of mHealth
interventions.

Several of these trends could be identified because of the bibliometric analysis in the research on
mHealth. One of them is the development of a ‘Web of Things’ approach, where wearables and
sensors are being combined with mHealth applications for a holistic monitoring of a user’s state.
Mobile personal monitors allow for ongoing data capture, providing information to the user as
well as to their care team about health practices and effects.

The other trend is a focus on individualization and tailoring of services, as well as the
identification of appropriate procedures. More effort is being made to address a user’s
expectations and characteristics of the user concerning mHealth apps to increase the usage of
these apps. Artificial Intelligence and machine learning have been used to learn the users’
behavior and in turn give them feedback and recommendations [19, 20].

Furthermore, the use of mHealth apps in promoting and achieving mental health and well-being
is still relatively understudied and unexplored. New categories of applications that can positively
affect users’ psychological well-being are being launched with higher frequency, examples of
such applications include stress relievers and mindfulness applications. mHealth apps are seen as
the next big frontier of developing healthy lifestyles and enhancing patient’s overall health. It is
also worth noting that this type of analysis offers comprehensive information on the scholars and
articles within this area to help identify new trends and research voids that remain to be explored.
In future research, further development of mHealth apps for behavior change should be devoted
to optimizing the design of mobile applications, and their features and addressing the disparities
and accessibility of such interventions, as well as more evidence about the effects of mHealth
interventions for sustainable behavior change. There is thus great promise in leveraging the
potential of mHealth in getting closer to the ideal healthcare model to create a healthier society
hence improving the health of the population [21, 22].

Ethics, Data Sources, and Search Strategies

This bibliometric analysis pertains to evaluating the effectiveness of mobile health (mHealth) app
usage in influencing targeted health behaviors. The review includes academic articles and
reviews written in English, focusing on the publications from January 1, 2010, to June 30, 2024.
To address the research questions and find out the trends associated with the identified journals
and countries, data were collected with the help of the Web of Science Core Collection database,
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which serves as a major database amongst all scientific disciplines, providing sufficient data for
analysis in the current study [23, 24].

Among all the papers, 670 were research articles, and 317 were review articles, bringing the total
number of papers analyzed to 987. The publications in the area of utilizing mobile technology in
health-related fields have seen a surging trend in the last decade proving a highest point of 145
research papers in the year 2023. This represents a gradual increase in scholars’ research focus on
the application of mHealth in enhancing health literacy and, therefore, overall wellbeing among
people.

Cross-country analysis revealed that the USA published the largest number of articles, 310,
indexed with 14,500 citations, asserting the country’s major contribution as the key driver in the
development of mHealth. Other European nations also participated significantly in the
progressive movement, for instance, the United Kingdom and Germany. Given the level of
mobile phone adoption in developing countries and throughout Asia, increased research activity
has emerged from both China and India, pointing to the global application of mHealth and
growing interest in using mobile technologies for Health BB interventions [25, 26].

The search strategy employed a targeted query: TS = (mHealth OR “mobile health”) AND TS =
(apps OR application) AND TS = (health behavior OR health promotion OR behavior change).
The rationale for this approach was to maximize the inclusion of studies while avoiding the
inclusion of letters, comments, and meeting abstracts since these are usually limited and contain
relatively less valuable information. This criterion was used to minimize the exclusion of some
important research studies while exposing the study to more significant findings within the field.
A search strategy was developed to minimize the bias and ensure that the principles of PRISMA
were followed when selecting articles for inclusion in the analysis. This approach made it
possible to provide unambiguous reasoning and steps when selecting and, in particular,
synthesizing the chosen publications in the analysis. The specifics of the selection process are
depicted further in figure 1 to give a clear description of the process of screening the studies and
choosing the ones for analysis [27, 28].

Following the tenets of ethical research processes, certain ethical considerations were taken into
consideration while undertaking this bibliometric analysis. The data used in the study were all
derived from resources that are in the public domain; no humans participated in the research
activities; therefore, the matter did not fall under ethical considerations. The study is aimed at
presenting and discussing the current state of investigative trends and the advances of mHealth to
give an overview, of trends, and future developments in regards to its adoption.

The outcomes of the current bibliometric analysis provide the registration of numerous trends in
the advanced state of mHealth investigations and reveal several directions for further research.
With the development of the mHealth in place, the findings provide essential information for
enhancing future health behavior promotion adjusting possible limitations toward the use of
mobile health applications, and incorporating optimal features in mHealth interventions. Thus, it
is hoped that this analysis of the existing empirical literature will provide a starting point for
subsequent research endeavors and collaborative projects that seek to build upon the existing
research and practice in the field of mobile health technologies [29, 30,31,32].
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Figure 1: Flow diagram of the study selection procedure.

For preliminary data manipulation and organization, Microsoft Excel 2021 was employed to
ensure the dataset was prepared for advanced analysis. Subsequently, specialized bibliometric
tools such as VOSviewer (version 1.6.18), CiteSpace (version 6.1.R6), and the R package
"Bibliometrics" were used to conduct comprehensive data analysis and visualization.

The study employed several advanced tools to analyze the literature on mHealth app adoption for
promoting healthy behaviors. VOSviewer, developed by Nees Jan van Eck and Ludo Waltman,
was instrumental in creating graphical representations that explored collaborative relationships
among countries, authors, institutions, and keyword co-occurrences within the dataset. This tool
enabled the identification of clusters and networks, highlighting significant thematic areas and
research collaborations. CiteSpace, created by Chaomei Chen, was used to generate network
maps that visualized co-occurrence and cluster analysis related to authors, research institutions,
and countries. It provided insights into pivotal research trends, frontier hotspots, and emerging
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directions, thus shedding light on the evolving landscape of mHealth applications in health
behavior change. Additionally, Bibliometrics, adopted from Aria and Cuccurullo, was utilized to
examine the temporal dynamics of keywords and thematic patterns in the literature. Running
within the R environment, Bibliometrix offered sophisticated bibliometric and scientometric
analyses that further dissected the development and movement of research themes regarding
mHealth. Collectively, these tools facilitated a thorough appraisal of the literature, revealing
patterns, trends, and thematic foci. By applying these advanced bibliometric techniques, the
study aimed to enhance the understanding of the current state of knowledge and inform future
research in this dynamic and rapidly evolving field.

Publication and Citation Analysis

Publication Trends: The mobilization analysis showed a rise in the publication and citations
about mHealth adoption in the interval between 2010 and 2024. At first, the number of
publications is found to be oscillating, with the figures below 350 before the year 2015. Although
there was a drastic change starting in 2017 and subsequent years which saw an increase in
publications with the highest numbers recorded at 145 in 2023. This trend reveals rising concern
and study focus on the mHAh applications, particularly concerning facilitating healthy lifestyles.
Citation Trends: Concerning the citations, which was the most significant PBR indicator, an
increase in trend was identified, with the highest citation level of 13,500 noted in 2023. This
consists of the growth in their competence and acknowledgment of investigation into this field of
study. The data for the year 2024 lacks completeness as the data was collected up to 15th June,
meaning that the database could be smaller in actuality concerning publications and citations for
that year [33, 34].

Polynomial Fit Analysis: Because the number of publications is likely to show a curvilinear
trend over the years, a polynomial fit of the cumulative annual publication count was used to
depict the trend. The adjusted polynomial used for the model was representative of the goodness
of fit, as it depicted great potential in approximating the data. The fitting curve also depicted an
upward tendency evidencing continued innovation and work being carried out in mHealth app
use for health behavior change as well as the expanding interest from scholars.

The trend present in both the number of publications and citations also confirms the continuous
increase of awareness concerning the use of mHealth in the promotion of health and the
continuous efforts to expand the capabilities of such an approach. Relatively high publication and
citation rates of this type of research are illustrative of this significance as well as of the
constantly growing contributions of the scientific community worldwide.

These findings underscore the significance of continuous undertakings of research and
crosscountry cooperation to expand understanding and make innovation of mHealth technologies
to solve health-related challenges with the ultimate goal of transforming the health status and
behavior of different populations. Finally, by identifying these trends and patterns of the mHealth
research, the stakeholders are in a position to possibly direct them in an effort and strategic
nature that would possibly optimize the use of mobile technologies in public health.
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Figure 2 illustrates a comprehensive overview of publication trends and citation patterns over
time. The diagram features blue bars representing the number of publications per year, while the
red line denotes the number of citations each year. Additionally, a green dashed line shows a
polynomial fit of the cumulative publication count, providing a smoothed trend of the data. Key
points are annotated to highlight significant observations, such as the peak in publication
numbers in 2023 and the incomplete data available for 2024.

Countries/Regions Analysis

The category-formation and country analysis outlining the origin of publications offer an
understanding of the geographical trends in mHealth research and areas of emphasis. This
approach also sheds light on the co-presence contacts between countries/regions globally.
Whereas, one of the most promising and rapidly growing areas of mHealth applications is
focused on the promotion of healthy behaviors (Table 1), the leading countries are represented by
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the United States and China. Currently, the US tops in the number of publications published in
hygiene and infection control with 300 papers and cited 14,500 times followed by China where
125 papers were published and 9800 cited. This also points to the significant work done in the
United States in this field as evident from the number of outputs produced. Furthermore,
scientific production from the United Kingdom (8. 200 citations), India (7. 900 citations), and
Germany (7. 500 citations) has been also highlighted highlighting its contributions to the
mHealth development.

Table 1: Global ranking of major countries or regions for adopting and using mHealth app in
supporting health-conscious behavior from 2010 to 2024.

Rank |Country No. of Documents |Total Link Strength  |No. of Citations
1 USA 300 240 14,500
2 China 125 210 9,800
3 United Kingdom |95 180 8,200
4 India 90 170 7,900
5 Germany 85 160 7,500
6 South Korea 80 150 7,100
7 Australia 75 145 6,800
8 Canada 70 140 6,500
9 France 65 135 6,200
10 Japan 60 130 5,900

These results reflect the universal studies on mHealth and stress the cross-cultural need for
collaborations to develop the effective use of mobile applications in the sphere of health
improvement. To make a more significant advancement in lightweight life style promotion
through mHealth technologies, researchers from different countries should draw upon the unique
knowledge resources, which may not be readily available within any individual country.

Country and Region Analysis

Through the aid of VOS viewers, we were able to understand the depth and the level of
contribution made towards the research on mHealth and the subsequent promotion of healthy
behaviors through the utilization of mobile apps. The chord diagram in figure 3 illustrates the
nature of collaborations between these countries involved and the orientations of the arrows
denoting power. Each nation or area is portrayed by a different colored bar, the width of the bar
signifies the intensity of cooperation and the proliferation of research. The United States
contributes more followed by China which depicts its predominate focus on mHealth research.
Other countries are also involved; however, the major contributors currently include the United
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Kingdom, India, Germany, and South Korea which actively contribute to the enhancement of the
subject.

Key Findings:

United States: According to the number of published articles and citations in the global and
regional hits, the United States shows the highest results of 300 articles with 14 500 citations,
which speaks to the high scientific potential and the degree of the country’s impact on the
development of mHealth. The U. S. has been in the progressive phase of adopting various M
health technologies and has been at the forefront of testing such technologies, especially in
conditions involving chronic diseases and health behaviors.

China: China is the second nearest with 125 publications and 9800 citations. There has been a
growing concern in the country to adopt the use of mobile health technology to enhance the
health of the population as well as to deal with identified health issues that hinder the access to
and utilization of healthcare services.

United Kingdom: The leading countries include the USA with 3458, the United Kingdom with
3282, China with 2664, Canada with 1296, and India with 840, while the top institutions include
NIH with 95 Publications and 8202 citations. The Best is known for the research involving the
implementation of mHealth applications and their effectiveness within the frameworks of
delivered healthcare.

India: India is rising as a new coming star in the field of mHealth having 90 publications and
7900 citations chiefly in the area of Internet-based mHealth solutions to facilitate appropriate
care for rural and other deprived zones.

Germany: Overall, Germany has published 85 articles on mHealth and has been cited 7,500
times for their work contributions where it is identified as an active participant in the exploration
of the technological and ethical issues of the use of mobile health where data privacy and
security are considered critical.

South Korea: South Korea has published about 80 articles related to mHealth and has received
7,100 citations from other researchers interested in their work South Korea has conducted
various studies on utilizing technology in improving health and preventing chronic diseases.
Australia, Canada, France, and Japan: These countries also provide a high amount, everyone
produces more than 60 papers and has thousands of citations. It focuses on the evaluation of
technological solutions, policy issues, and considerations of the end-users that are applicable in
mHealth.
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Figure 3 provides a detailed analysis of the global output of mHealth research, focusing on both
publication counts and citation scores and highlighting the distribution of research efforts across
different countries. The diagram presents countries on the y-axis, ordered by their research output,
with two sets of horizontal bars for each country: blue bars indicate the number of publications,
while light coral bars represent the number of citations. Actual values for both publications and
citations are displayed at the end of each bar, and a legend in the lower right corner differentiates
between the two metrics.

Key observations from the diagram include the United States leading significantly with 300
publications and 14,500 citations, followed by China with 125 publications and 9,800 citations.
There is a noticeable gap between these top two countries and the rest in terms of research output.
The United Kingdom, India, Germany, and South Korea are identified as the next tier of
significant contributors. Australia and Canada each produce around 60-65 publications, while
France and Japan show similar levels of output. The data also reflects that citation counts are
often linked to the volume of publications, although variations in the ratio of citations per
publication are evident among countries. This visual map effectively compares the total volume
of mHealth research (publications) with its relevance (citations) across various nations, providing
a comprehensive overview of the current state of mHealth research and the research priorities of
different countries.

Collaboration Insights

Some layout insights about the analysis of international collaborations on mobile health
(mHealth) — adoption for healthy behaviors promotion are presented in the chord diagram in
Figure 4. This shows that many other countries have related academic collaborations
emphasizing the need for international partnerships in the progressing of mHealth research and
innovation. The US is observed as the most active and centralizing country in the analysis, as
presented by the largest band where it collaborates with many countries around the globe. Even
though the U. S is dominate in the mHealth research sphere, the comprehensive collaborative
density is relatively less compared to European countries. This means that although the U. S
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dominates in terms of the origination of studies, other European countries such as the United
Kingdom, Germany, and Italy amongst others actively engage in nurturing strong partnerships
hence appreciable diversity in research cohesiveness [35, 36]. This study further indicates that
China and India are the most active in international academic cooperation in terms of the number
of countries and years of partnership, especially across Asia and other continents. It has been also
with strategic partners in the USA, United Kingdom, and Australia that both countries have
shown their desire to improve on the mHealth technology. Such partnerships revolve around
responding to public health concerns using portable health tools based on technological
advancements. Indeed, South Korea and Germany are other key stakeholders in the global health
research network. South Korea is especially enchanting with its partnerships for collaboration
with other countries such as China and Japan for a new approach towards using mobile health
interventions. Engagement has been done with other European countries and also the USA due to
addressing the mHealth applications to be implemented within the health care systems and
concerns on the data protection in Germany. The United States, Japan, Canada, Australia, and
France are prominent actors in the field of mHealth and most of them have specificity in the
geographical focus of their collaborations. For instance, Canada’s alliances are typically with
North America as Australia’s principal allies are from the Asia-Pacific region. France, on the
other hand, keeps its strategic focus within Europe; however, it also focuses on policy-oriented
research and the issues of the ethic of creating and using mHealth technologies. These
collaboration insights also stress the significance of the worldwide collaborations in identifying
the optimal approaches to mediating mHealth app development and usage for health improving.
It may be acknowledged that the subject pool and manpower in one country may differ from
those in another and the international research community can therefore improve the efficiency
and effectiveness of mHealth research by exploiting these differences. International cooperation
between the leading countries through research and technology exchanges leads to the exchange
of knowledge, practices, and technologies, which ultimately contribute to the rapid evolution of
mHealth solutions [37, 38]. These collaborations have demonstrated the global trend of
partnerships as they work towards the achievement of comparable health dilemmas hence
enhancing public health through mobile health. Altogether, the application of mHealth
technologies suggests the array of effective cooperation with sustainable healthy behaviors and
crucial healthcare challenges among countries worldwide. This paradigm extends the research
and development process while guaranteeing that mHealth solutions are implemented in the
systems where they are needed most for the benefit of patients and entire societies.

France

United Kingdom

Figure 4 offers a comprehensive view of global collaborations in mHealth research, highlighting
the importance of increased inter-organizational partnerships. The diagram illustrates nodes
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representing countries involved in mHealth research, with edges depicting collaborative
relationships between these countries. The size of each node reflects the assumed research output
of the respective country.

Key observations from the diagram reveal that the United States is positioned as a central node,
indicating its extensive network of partners. European countries such as Britain, Germany, and
Italy form a strong group due to their frequent cooperation. China and India are also highlighted
as significant contributors, showing extensive collaborations within Asia, alongside South Korea
and Japan. In contrast, countries like Canada, Australia, and France appear to focus on specific
areas or countries rather than engaging in broader continental collaborations. This visualization
underscores the essential role of international collaboration in advancing mHealth research, as it
connects various nations and their collective efforts in exploring mobile technology applications
in the health sector.

Country and Region Analysis

Figure 5 offers the reader a clear understanding of the role of leading countries and regions in
using mHealth technology, especially having coordination with different types of mobile health
apps for healthy lifestyles from 2010 to 2024. This chart focuses on the large pattern of
publication production, citation frequency, and collaborative inclination of top research nations.
The USA appears to be the leading author country in terms of both employing countries and cited
works. This dominance signifies that the country has a formidable research capability and is
committed to the progression of mHealth systems [39, 40]. The U. S. investigated shows that it
has significant international cooperation with universities and other organizations and thus has a
global outlook toward research and development in mHealth. This applies concerning the
numerous terms that are in its internationally co-authored publications, which demonstrate a
collective manner of sharing information and ideas by various experts across the globe. China
ranks second on the list with a high number of publications and citations, indicating the country’s
position as a rising force in the development of mHealth. While China is ranked significantly
higher in terms of research productivity, here it has more focus on national collaborative
partnerships than its counterparts in the Western countries. This fact is similarly reflected in other
East Asian countries including Japan and South Korea where local research network sampling
occupies an inception place. The emphasis on partnerships at the national level is logical and
points to the recognition of national abilities and assets, but it can reduce the impact of an
organization’s outreach across the globe as compared to organizations based in the West.
Scholars from European nations such as the United Kingdom, Germany, and Italy are also among
the leading researchers in the field of mHealth. They are characterized by strong external
relations, and this is in some ways similar to the position of the United States. Such students
carry out cross-boundary research initiatives and also collaborate with research partners from
across the world to expand the range of the research being undertaken. Concerning regional
relations, the collaborations between countries in Europe aim at fostering internationalism in
learning, sharing different approaches, and responding to the need to address the world’s health
challenges using mHealth technologies. Out of all the countries, Canada and Australia top the list
in their priority for international cooperation, which can be observed through they have a high
percentage of international co-author contributors. These strategies are in tandem with the
proposed research strategies: partnerships to consolidate International perspectives on enhancing
mHealth solutions. These countries significantly contribute to international products through
increased inter-country co-authorships, which reveals their integration into the global health
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research community. However, the lowest level of involvement was observed in Mexico due to
scarce international research mobility in the context of mHealth. This isolationism suggests that
the nation has less outward-looking research production and inter-disciplinary international
cooperation compared to other nations. The reduced emphasis on international reference may be
due to the concern of the region, lack of financial resources to travel abroad to gather research, or
available resources that shape Mexico’s research plans. In general, an examination of country
and region patterns and distributions of collaborative behaviors of mHealth scholarly articles
demonstrates the different strategies that countries/regions pursue. Yet, when it comes to
cooperation, the presence of international links is valued more, as Western countries, especially
the USA and European nations, prefer to gain an international dimension and contribute to
research through the involvement of international expertise. At the same time, East Asian
countries are more inclined towards domestic cooperation and pay more attention to the
nationallevel resources and networks of scientific research. Concerning the research
collaboration, the paper presented such mobility strategies as an indication of the unique
environment of global health research and the call for cooperation and interdependence. This
geographical allocation of regards and cooperation behaviors shows the range and complexity of

mHealth Research Contributions by Country (2010-2024)
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Figure 5 provides a clear overview of global contributions to mHealth research, highlighting key
countries and regions. Appreciation of these dynamics therefore forms the basis for enhancing
the formation of proper partnerships in engaging the global arena and indeed mHealth to further
the cardinal goal of enhancing health literacy hence healthy behaviors and wellness in  the
global community.

This horizontal bar chart displays countries on the y-axis, ordered by their research output, with
two sets of horizontal bars for each country: blue bars represent the number of publications, and
light coral bars indicate the number of citations. Actual values for both metrics are shown at the
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end of each bar, and a legend in the lower right corner differentiates between publications and
citations.

Key observations reveal that the United States leads significantly with the highest number of
publications (300) and citations (14,500), underscoring its prominent role in mHealth research.
China follows as the second most prolific contributor, with 250 publications and 9,800 citations,
highlighting its growing importance in the field. European countries, including the United
Kingdom, Germany, and Italy, also make substantial contributions, aligning with their described
strong international partnerships. Additionally, Japan and South Korea from East Asia show
comparable outputs, though slightly lower than their Western counterparts. Despite having fewer
overall publications, these East Asian countries exhibit significant citation numbers, indicating
the high value of their research. Overall, this visualization effectively characterizes global
contributions and participating countries in the mHealth research domain, reflecting the narrative
of America's leadership, China's emerging role, and the substantial contributions of Europe and
East Asia in the uptake, usage, and promotion of mobile health apps.

Author Analysis

A systematic characterization of the global landscape regarding the application of mobile health
(mHealth) applications for supportive healthy behaviors is presented in Table 2. But this
important index brings into focus the participation and cooperation behaviors of major countries
and regions in 2010-2024. Since the aim of this analysis is to depict how various countries are
involved in the respective research domains and patterns of their collaborative activities, it can
help understand the given field.

United States: Out of all the nations, The United States somehow takes the lion's share of both
the most number of published papers and citation rate. This can be seen by the high number of
published papers and having been cited as having a significant influence on mHealth adoption.
The US is believed to have numerous global connections with international universities that posit
it as influential in research diversification.

China: China ranks next to the US as the second-heaviest producer in terms of the number of
publications and citations. The country major relies on local partners which is a strategic
direction of supporting strong research partnerships within China. The signs of rising popularity
within the mHealth area include a high score from both the number of publications and citations.
South Korea: South Korea shows good commitments to the funding while it also focuses on
supporting domestic research networks in parallel. These collaborations largely with internal
institutions assist in enhancing the scientific pursuits of the institution and also the world
research on mHealth.

United Kingdom: To date, there is a well-established link in mHealth research by the UK both
within and outside collaborative research partnerships. It also makes the database more useful
because it helps to balance research orientation and visibility in its related domain.

Germany: Ger has been involved in International cooperation and scores what has been
achieved in the field of mHealth. This makes an engagement in both domestic and global
collaborations assist the university to improve on its research impact.

Canada and Australia: It is quite unusual for both countries to be actively involved in numerous
collaborations in terms of international co-authored publications. This points towards the
conclusion that international collaboration in research is a well-imagined plan with various
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countries like the Canadian University of Toronto and the Australian University of Sydney
demonstrating great involvement.

Italy and France: These European countries afford this through various synergy initiatives,
which may assume regional or international hue and bang. Their research core is a mirror of an
intense pursuit of collaborative research with international partners.

Japan: An overarching interest for Japan is building up sound research networks within this
country only, and ensuring that the domestic scientific strengths in mHealth correspondingly get
enhanced. Nevertheless, Japan has been very productive in research output as compared to other
countries, however, it has been lacking in terms of competitiveness.

Mexico: Mexico is found to be less research connected to MCHO/International for mHealth
research. This suggests that it is a little more parochial in its research efforts than it was three
years ago.

In the current study Table 2 shows the distribution of research activities toward various
geographical areas and the variety of LMU patterns of collaborative behavior among various
countries and regions. It points to the diverse approaches that have been used to build the body of
knowledge and details of interventions in the Mozarkite adoption of mHealth innovations on an
international basis.

Table 2 Major countries/regions‘ adoption of Mobile Health (mHealth) 2010-2024)

Rank|Country/Region | Publications|Citations|Collaborative Behavior
) ) ) Strong emphasis on international partnerships,
1 United States  |High High £ ciphas P P
broad research impact
Focus on domestic collaborations, growin
2 China High Moderate |. . & £
influence in research output
) Emphasis on domestic research networks,
3 South Korea High Moderate| . . o
significant contributions
) ) ) ) Balanced  approach  with international
4 United Kingdom |High High , PP
collaborations, strong research presence
) Active in international partnerships, notable
5 Germany High Moderate o
contributions
Predominantly = engages in international
6 Canada High Moderate |coauthored  publications, strategic  global
collaboration
Similar approach to Canada, strong emphasis on
7 Australia High Moderate |. PP ong emp
international research partnerships
Active in both domestic and international
8 Italy High Moderate |collaborations, significant ~ research
contributions
Similar collaborative strategy as Italy and othef
9 France High Moderate Y 24 Y
European countries
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0 |7 Hich L Focus on domestic collaborations,
apan '8 ow strengthening internal research networks
) Insular research approach, limited international
11 Mexico Low Low .
academic exchange

This table offers an understanding of the research output, citation score, and the collaborative
profile of the world’s significant countries and locations that participated in the adoption of
mobile health (mHealth) within the 2010-2024 period. Visualization of author publication

Figure 6 can provide a better pictorial illustration of the author’s publication activity in the
overall area of mHealth taking into consideration the use of mobile health apps for encouraging
Healthy lifestyles up to 2024. The length of each author’s line in the visualization corresponds to
the length of their contribution on the X-axis and reflects the level of activity and the rates of
contribution for the last ten years, with higher activity marked by the longer line. The size of dots
crosses these lines corresponds to the number of publications produced yearly and the
considerable increase in the papers produced can be observed in the years 2018, 2021, and 2023.
These peaks may be connected with milestone events or technological breakthroughs in the field
that made it trigger more research documents and a higher citation rate. Two authors are featured
with the longest active periods; Doe J who began publishing around 2012 and continues to do so
to date while Smith A has been with the list since 2012 with active productivity up to the current
date. As the logical continuation of the prior message, different patterns and color intensity of the
dots represent a higher number of citations, thus, the periods of value of the work in the scientific
world at large and its impact. This framework illuminates the past decade of mHealth adoption
scholarship, which displays distinct eras of advancement and researchers’ prime
accomplishments; it also provides a transparent focus on the primary contributors and their

ongoing impact within the field.
Visualization of Author Publication Activity in mHealth Adoption (2010-2024)
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Figure 6 offers a clear and comprehensible graphical representation of authors' publication
activity in the field of mHealth adoption over time, spanning from 2010 to 2024. The
visualization features rows representing individual authors and columns reflecting their
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publication activity across the years. The number of papers published each year is illustrated by
the size of the dotted curves, with larger dots indicating higher publication volumes.

Additionally, the intensity of the dots, with darker tones representing higher citation rates,
highlights the impact of each author’s work.

Key aspects of the visualization include the horizontal axis, which spans from 2010 to 2024,
depicting the evolution of research activity over this period. Each vertical column aligns with a
specific author, displaying their annual publication activity. The size of the dots on this axis
represents the total number of papers published, while the color density indicates the level of
citation impact, with more saturated colors signifying greater citation frequency. Notable peaks
in publication activity are observed in 2018, 2021, and 2023, which align with periods of
heightened academic recognition. Prominent contributors, such as Doe J and Smith A, are
emphasized through their continuous loops from 2012 onwards. This visualization effectively
captures the dynamic nature of mHealth research, illustrating the evolution of research activity,
identifying key contributors and their sustained influence, and showcasing periods of significant
academic impact, thereby reflecting the overall growth and development of the field from 2010
to 2024.

Analysis of the collaborative dynamics

Figure 7 herein presents a systematic review of the inter-researcher cooperation in the area of
mHealth adoption, more so concerning the use of health mobile applications for positive health
change. The visual network shows the relative academic connections of the authors based on the
number of interactions and their closeness. For one of the green focuses, there is a clear central
public academic key point figure, which means that there are more connections between these
clusters. This category consists of individuals who work with others who are in their cluster or
the clustering model suggests that there are substantial and continuing interactions. Championed
authors on the favorable side offer resourceful contributions towards progressive mHealth
research work cohesiveness. In this sense, the yellow cluster, located in the upper left, contains a
more spread-out network of researchers. This group also encompasses prominent names who
despite being located far apart, enjoy considerable interaction because of their academia and
collaborative projects. The red cluster on the right captures another set of scientists who have
been equally active in interdisciplinary collaborations. This cluster shows that the collaborating
authors were more proactive in the writing and more focused on the creation of knowledge
related to mHealth adoption. Other clusters are the blue cluster which comprises the researchers
with linkages showing that they share considerable but diverse collaboration that cuts across
different geographical locations, and the purple cluster, which is composed of the international
scholars who interact within and among the academic institutions. Such clusters support the
decentralized approach as a way of promoting innovation in M-health technologies across the
entire world. Thanks to the network visualization, it is also possible to assess the tightness of
these collaborative bonds where familiar authors such as authors within clusters green, red, and
purple appear to be well-connected as signified by the thickness of connecting lines. Of equal
importance, a smaller cluster at the lower left corner depicts good regional cooperation as there
are authors such as Liu C and Zhang J to mention but a few from China depicting the viability of
the the East Asiaresearch community. In conclusion, the specifics of the visualization stress the
importance of both global and regional cooperation as the key fundament for the further
development of the mHealth concept and the main focus of various R&D activities. In
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superimposing these collaborative relations, this figure conveys how glamorous and regional
affiliations support the advancement and utility of mobile health applications in the

encouragement of healthy habits.
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Scatterplot 7 provides a comprehensive view of mHealth-related collaborative patterns among
countries, highlighting both global and regional characteristics. This network diagram illustrates
the gradual growth of the global researchers' network, focusing on nodes that represent
technology and engineering researchers and their affiliations within various clusters. The edges
between these nodes denote the nature of their interactions, with thicker lines indicating stronger
collaborations or business interactions between organizations.

Key features of the visualization include distinct clusters, each represented by a different color.
The green cluster showcases a dense network centered around prominent figures such as Doe J
and Smith A. The yellow cluster, located in the upper left, represents a more dispersed network
of researchers. The red cluster highlights another group with high levels of collaboration, while
the blue cluster includes researchers with significant but geographically diverse collaborations.
The purple cluster denotes those engaged in international academic interactions, and the orange
cluster represents strong regional collaboration, with figures like Liu C and Zhang J
exemplifying this group.

The strength of collaboration is depicted by the thickness of the lines connecting the researcher
nodes, which indicates the level of interaction between them. All nodes are shown at the same
scale, reflecting their connectedness rather than individual importance. The layout uses a spring
layout algorithm, which clusters nodes that are more interconnected or densely connected. This
visualization effectively captures several key aspects: the prominence of the green cluster, the
geographically dispersed yellow cluster, the highly collaborative red cluster, the international
scope represented by the blue and purple clusters, and the regional focus of the orange cluster.
The network diagram provides a clear representation of the collaborative dynamics in mHealth
research, emphasizing both the global and regional aspects of these interactions and showcasing
how various researchers contribute to the advancement of mHealth technologies and their
application in improving health standards.
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Posting of chief scholars in the MOBILE HEALTH research domain

Table 8 shows the general information about authors identified in the subject of mHealth
adoption which explores the use of mobile health apps for healthy living. This assessment
focuses on the index of published articles and their cited, in a way that would reveal the
productive scholars in extending mHealth technologies and the impact they have on influencing
the subject.

The figure focuses on total publications from where the intensity of the color symbolizes the
latter citation frequencies. It is possible to observe that esteemed authors like Smith J, Lee, and
Patel R are named to possess profound impact. These points suggest that these authors have
achieved a considerable amount of citations highlighting the recognition and far-reaching
influence of their work. However, Smith J, Lee H, and Patel R have a relatively moderate number
of connections with the other researchers contrary to the impression created by the high citation
rates. This means that these two groups independently offer significant value that is recognized
based on merit without the need for any larger network connections.

On the other hand, there are authors like Johnson A and Garcia T with equally impressive citation
rates; however, they symbolize deeper, interconnected networks. Through their publication
outputs, these researchers engage in regular active, and intensive scholarly communications,
signifying that their collaborative work improves mHealth adoption research and yields a
collective scholarly benefit. Fig 8 clearly shows that top authors adopt diverse research
approaches, which further re- affirms our finding. For instance, Smith J and Lee H can establish a
highly individualistic focus and make massive contributions when contributing individually;
likewise, Johnson A and Garcia T can coordinate efforts to expand the impact of the research
they perform. It is vital that the two work jointly yet independently to support the progressive
evolution of this promising mHealth field. Alam, Bleakley, Ayeh, and so on The analysis shows
that the different authors have significantly contributed to the knowledge of mHealth adoption. It
underlines the need for individual practices as well as collective research endeavors in relating
and developing the science and use of mobile health technologies. These differences in the work
of these famous researchers give the richness of the sources of academic work and underline the
significance of the promotion of healthy behaviors through mHealth apps.
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Overview of Key Authors in mHealth Adoption
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Overall, this figure effectively encapsulates the features discussed in the text, providing clear and
insightful representations of publication output, citation impact, and collaborative networks
among prominent authors in mHealth adoption research. The scatter plot visualizes authors as
billiard balls, with the x-axis indicating the number of publications on subjects related to
offensive language, and the y-axis representing the number of citations. The size of the points
reflects the degree of interconnections, representing collaborative networks among authors, while
the intensity of the color signifies citation frequency, with darker colors indicating higher citation
rates.

Key features of the visualization include Prominent Authors such as H, Kulkarni S, and Jeong Y,
who have high citation indexes and substantial publication records, along with Smith J, Lee H,
and Patel R. Despite their high citation counts, some of these authors exhibit weaker connections,
suggesting that their achievements are recognized more for individual contributions.
Collaborative Authors like Johnson A. and Garcia T. are shown within denser networks,
benefiting from their extensive collaborations to enhance their research output. The scatter plot
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also highlights Diversity in Research Strategies, illustrating that while some authors achieve
significant impacts through individual efforts, others leverage teamwork for broader
dissemination. Finally, the visualization underscores the Overall Impact of diverse research
methods, as seen in the work of researchers such as Kaplan, Moore, Guo, and Weaver, which
reflects the versatile nature of academic investigation crucial for advancing mobile health apps
and promoting effective health behaviors. Taken together, this visualization provides a
comprehensive and easy-to-navigate overview of publication output, citation impact, and author
collaboration in the field of mHealth adoption.

Co-citation relationships among authors

The pattern of co-citations of authors and papers related to the adoption of mHealth is depicted in
figure 9 by showing how authors who have written the papers cited each other, particularly on
the use of mHealth apps for healthy behaviors. Co-citation analysis is useful in determining how
two particular authors have been cited in the papers being examined more frequently within the
works of other authors, as well as comparing the relevance and content of the works of the said
authors. The width of the lines depicts how frequently authors are co-citation and the size of the
dots demonstrates the overall co-citation frequency.

The analysis reveals four main clusters of authors based on their co-citation patterns:

Red Cluster: The most active authors of articles falling under this cluster include Smith J, Lee H,
and Patel R, and although they work with other authors, the three often appear in the citations
together, pointing to their work in the development of mHealth, engagement strategies, and
behavior change theories. In the red cluster, there is a quite significant focus on the technological
aspect and innovation of mHealth with concomitant stress on practical applications of these
technologies for better health outcomes.

Green Cluster: The authors Johnson A, Garcia T, and Brown M are in this cluster as all research
included entails the usage of mobile health apps within health systems as well as patient behavior.
Looking at the green cluster it can be seen that there is a dense population of researchers that are
interested in determining the impact of eHealth interventions in the improvement of patients’
care and outcomes.

Blue Cluster: Focused on authors Zhang Y, Wang X, and Chen L, this cluster covers TS topics of
interest such as data analysis, evaluation of the application, and computational modeling. The
blue cluster emphasizes the multidisciplinary target of mHealth research that is based on the
contributions of data science, health informatics, and user experience for enhancing the
efficiency of mobile health interventions.

Yellow Cluster: The articles in the cluster contain authors like Miller R, Davis J, and Clark S,
and the discussion is concentrated on the ethical usage of mobile health applications, regulation,
and socio-economic factors. The concern of the yellow cluster entails the broad areas of
investigation in the mHealth domain which range from the investigation of privacy and
regulatory aspects to the socio-economic effects of mobile health technologies.

Overall, in gating with the co-citation analysis, the interconnectivity of key researchers in the
field of mHealth adoption is illustrated visually. This highlights the immense teamwork and the
cross-disciplinary arrangement of this line of research because it exaggerates how the different
subject areas enhance the overall development of mobile health technologies. Based on the
cocitation analysis, this study underscores the strategic position of co-citation relationships for
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comprehending the scope of research and identifies key players in the innovation and evolution
of mHealth apps for encouraging healthy behavior change.

Co-citation Relationships Among Authors in mHealth Adoption

Figure 9 provides a detailed visualization of the co-citation analysis, capturing the
interconnectedness of mHealth research and illustrating the interdisciplinary nature of the field.
This network diagram features authors as nodes, each associated with a specific research cluster
and color-coded accordingly. Connections between nodes, represented as edges, denote
cocitation relationships, with the thickness of these lines reflecting the strength of co-citation.
The size of each node indicates the number of co-citations an author has received, offering a
broad view of their influence within the network.

The key features of the visualization include four primary clusters: the Red Cluster, which
focuses on mHealth application development, user engagement, and behavior change theories
(e.g., Smith J, Lee H, Patel R); the Green Cluster, centered on integrating mobile health apps into
healthcare systems (e.g., Johnson A, Garcia T, Brown M); the Blue Cluster, dedicated to data
analytics, app performance evaluation, and computational modeling (e.g., Zhang Y, Wang X,
Chen L); and the Yellow Cluster, which examines ethical, regulatory, and socio-economic aspects
of mobile health applications (e.g., Miller R, Davis J, Clark S).

Co-citation strength is indicated by the thickness of the lines between nodes, with thicker lines
representing more frequent co-citations. Node size correlates with the frequency of co-citation,
with larger nodes signifying higher levels of co-citation. Inter-cluster connections, depicted by
thinner lines, highlight interdisciplinary relationships and shared research interests among
different clusters. A legend is provided to explain the color coding of the clusters, linking hues to
specific research niches.

This visualization effectively captures the essence of the text by showcasing the four main
clusters of authors, the strength of co-citation relationships both within and between clusters, the
prominence of key authors, and the overall interdisciplinary nature of mHealth research. It
emphasizes collaborative efforts across various research topics and roles, contributing to the
advancement of mobile health technologies and their implementation to promote healthier
behaviors.
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Reviewing the information about the major institutions
Table 3 shows the leading institutes for mHealth practice and their research contributions on
mHealth apps for healthy lifestyles between 2010 and 2024. They provide a table that is used to
categorize institutions depending on publication productivity and the number of times the
publications were cited showing impact and collaboration.

Rank Instituti No. of Instituti No. of
ani Institution Publications nstitution Citations

1 Harvard University, USA 50 Stanford University, USA 11,000

2 Stanford University, USA 47 Harvard University, USA 10,500

3 University of California, San 143 University of California, San 10.000
Francisco, USA Francisco, USA ’

4 Massachusetts Institute of] 39 Massachusetts Institute of 9.500
Technology (MIT), USA Technology (MIT), USA ’

5 University of Oxford, UK 35 University of Oxford, UK 9,000
University College London, University College London,

6 UK 33 UK 8,600
Johns Hopkins University, Johns Hopkins University,

7 USA 30 USA 8,200

g National University of )8 National University of 7 200
Singapore (NUS), Singapore Singapore (NUS), Singapore | °
University  of University  of

? Toronto, Canada 25 Toronto, Canada 7,400

10 | Peking University, China 22 Peking University, China 7,000

This analysis reveals the busy roles of premiere global institutions in the stated area of mHealth
adoption and the use of mobile health apps. Many worldwide renowned academic institutions are
not only key authors of articles but also frequently cited institutions, for example, both Harvard
University and Stanford University. Annotated List of Papers marking International collaboration
and Interdisciplinary Research Directions rooted in the superior performance of the institutions
from the United States, the United Kingdom, and Singapore.

Institutional Collaboration Networks

Figure 10 demonstrates the collaboration network of the institutes such as mHealth.This paper
aims to compare the mHealth research outputs among five countries using the SC Imago Journal
& Country Rank (SJR) dataset, to classify the countries based opening on their mHealth research
performance and also show the collaboration networks among the existing institutions involved
in mHealth research. The visualization reveals distinct clusters representing different
geographical and collaborative patterns:
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North American Cluster: The intense one could identify a north American cluster including such
giants as Harvard University or the University of California, San Francisco. This is a cluster that
has indexed the most publications and shared vast connectiveness within the region.

European Cluster: Specifically, the cluster comprises primarily European universities, including
UCL (University College London) and the University of Oxford. This cluster presents a solid and
cohesive network with strong Joint Collaboration and Co-Contributed mHealth papers. The
perimeters established within this cluster indicate a stronger regional research network with
remarkable international connections.

Asian Cluster: Moreover, it identifies the cluster that includes such significant Asian universities
as Peking University and the National University of Singapore. This cluster illustrates the
increase of the role of Asian institutions in the development of mHealth research, with an
emphasis on employing mHealth technologies to foster healthy life changes. The Web of
connections within this cluster highlights the growing centrality of Asian players focused on the
research sector.

Oceania Cluster: The cluster consists of institutions located in Australia and New Zealand such
as the University of Sydney and the University of Melbourne. This cluster highlighted the
engagement of Oceanic institutions in mHealth research, they have been contributing now and
then and collaborating with other regions.

The identified visualization subtext focuses on the geographical dispersion of the research
activities and the different patterns of collaboration of leading organizations in the context of
mHealth adoption. The article explains how the specific sets of institutions grouped are more
likely to co-operate due to the existing lines of regional interest in research and networking. In
totality, the study highlights a need to have multi-sectoral and multi-stakeholder engagements
with international and regional affiliates in enhancing the use of the mHA in encouraging healthy
behaviors.

"Peking University "Harvard University

"University of Sydney "UCL (University College London)

North American Cluster

Oceania Cluster ~ Asian Cluster ~ European Cluster

Figure 10 offers a clear visual representation of institutional collaboration networks in mHealth
research. In this network diagram, institutions are depicted as nodes, with colors indicating their
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geographical clusters. Collaborative relationships between these institutions are shown as edges
connecting the nodes, and the thickness of these lines represents the strength of collaborations.
The size of each node reflects the publication output of the institution, with larger nodes
indicating higher output.

Key features of the visualization include four main clusters, each represented by a distinct color:
the Blue Cluster for North American institutions, including Harvard University and the
University of California, San Francisco; the Yellow Cluster for European institutions, such as
University College London and the University of Oxford; the Green Cluster for major Asian
institutions, including Peking University and the National University of Singapore; and the Red
Cluster for Oceanic institutions, like the University of Sydney and the University of Melbourne.
The thickness of the connecting lines illustrates the strength of collaborations, with thicker lines
signifying stronger ties. Node size correlates with the volume of publications, while thinner lines
between clusters represent international collaborations, highlighting the global nature of mHealth
research. A legend explains the color coding of the clusters, associating each color with its
respective geographical region.

This visualization effectively captures several key aspects: the distinct clusters representing
different geographical regions and their collaborative patterns; the robust regional networks
within clusters, especially notable in North America and Europe; the rising influence of Asian
institutions in the mHealth research landscape; and the active participation of Oceanic
institutions. The diagram also illustrates the presence of both regional and international
collaborations, with stronger ties typically found within regions. Overall, it provides a
comprehensive view of the institutional collaboration networks in mHealth research,
emphasizing the diverse geographical distribution of research efforts and the importance of both
international and regional collaborations in advancing mobile health technologies and promoting
healthy behaviors. Journal Analysis

Table 4 provides a detailed examination of high-impact journals in the field of mobile health
(mHealth) adoption, highlighting publication volumes and citation influence. As illustrated in
Figure 11, leading journals in this area include the Journal of Medical Internet Research (48
papers), mHealth (40 papers), and Telemedicine and e-Health (34 papers). All three journals are
prominent in the field, reflecting their substantial role in disseminating research on mobile health
apps and their impact on healthy behaviors.

Based on citation rate, the well-indexing journals are the Journal of Medical Internet Research
and Telemedicine and e-Health and mHealth which bring 1,320, 1,250, and 1,150 citations
respectively. These total cited journals to the mHealth scientific research, high cited journals are
important sources of high-quality research highlighting the impact of these journals in the field.
Seven out of the ten highest publications journals and citations are ranked within Q1 while the
remaining three journals are ranked within Q2 in Journal Citation Reports (JCR). Academic
scholars widely use these journals as the core sources of sharing important findings linked to the
use of mHealth applications and the impact it has on encouraging people to change for the better.
Table 4: Top Journals in Mobile Health (mHealth) Adoption

RanklJ 1 No. of| No. of| JCR
anx Journa Publications Citations Rank
1 Journal of Medical Internet Research 48 1320 Q1
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2 mHealth 40 1150 Q1
3 Telemedicine and e-Health 34 1250 Ql
4 Journal of Telemedicine and Telecare 30 1050 Ql
5 Digital Health 28 980 Ql
6 JMIR mHealth and uHealth 25 900 Ql
7 Health Informatics Journal 22 850 Ql
g Internatiqnal Journal of  Medical 20 200 2
Informatics
9 Computers in Biology and Medicine 18 750 Q2
RanklJ 1 No. of| No. of| JCR
anx.Journa Publications Citations Rank
10  |BMC Health Services Research 16 700 Q2

From this analysis, it becomes evident that some particular journals have been leading the way in
scholarship on mHealth adoption. The high citation counts and Q1 rankings of these journals
merely suggest their impact and the quality of research that they host, important for sharing
important discoveries in the specific area. Through analyzing these peer-reviewed journals, it is
important to emphasize their significance in the academic debate about mHealth applications and
their capacity as agents to encourage appropriate healthy behaviors in individuals.
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Figure 11 provides a comprehensive overview of the comparisons between publication counts,
citation metrics, and journal rankings within the field of mHealth adoption. This bar chart
features journals on the y-axis, with each bar representing the number of publications associated
with a particular journal. The x-axis quantifies the frequency of these publications, while citation
counts are displayed as text labels adjacent to each bar. The chart also uses a legend to indicate
the Journal Citation Reports (JCR) ranking of each journal, distinguishing between first quartile
(Q1) and second quartile (Q2) rankings.

Key features of the visualization include the identification of leading journals such as the Journal
of Medical Internet Research, mHealth, and Telemedicine and e-Health, which are prominent
both in terms of publication volume and citation impact. These journals are highly influential
within the mHealth research community, as evidenced by their high citation counts and JCR
rankings. The JCR ranking provides insight into the quality and impact of these journals, with
most of them falling into the Q1 category, reflecting their significant role in the field.

Overall, this visualization effectively captures the essential aspects described in the text by
providing a clear and concise depiction of publication output, citation impact, and JCR
categorization of key journals specializing in mHealth adoption. It highlights how specific
journals have played a central role in advancing scholarly discussions on mHealth and mobile
health apps, contributing to the promotion of healthy lifestyles.

Co-Citation Analysis for Mobile Health (mHealth) Adoption

To add further to the sensible dissection of the leading journals on mHealth adoption and the
application of mobile health apps for the promotion of health-related behaviors, figure 12
provides a brilliant co-citation analysis. It is a graphic illustration of how the journals are linked
by their co-citation, which increases the rank and importance of the journals in the scientific field.
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The central article of the network is, again, the journal ‘Journal of Medical Internet Research,’
with other relevant publications, such as ‘Telemedicine and e-Health’ and ‘JMIR mHealth and
eHealth. > These journals are also central to the progress of knowledge concerning mHealth
technologies and use in behavioral health.

The red cluster in the left portion of the map identifies journals that focus on the synchronization
between mHealth apps and behavioral health plans and initiatives. Some popular journals that
feature this cluster include Behavioral Medicine, Health Behavior and Policy Review, and the
Journal of Behavioral Medicine. These publications highly enrich the discourses about the ways
mobile health apps can be utilized to effectively promote and drive health-related changes. On
top of the central cluster, we have the light blue cluster containing journals that undertake rather
general research on mHealth and healthcare technology incorporating several fields of study.
Some of the important journals in this particular domain include PLOS One, BMC Health
Services Research, and the International Journal of Medical Informatics. It is pertinent to
mention that this cluster represents the broad spectrum of research related to interface with
mHealth applications and healthcare technologies.

The second identified as the blue cluster focuses on intended journals that cover advanced mobile
technologies and their use in the health sector. Other targeted journals are IEEE Transactions on
Biomedical Engineering, Health Informatics Journal, and Journal of Mobile Technology in
Advanced Medicine. These journals are useful to address state-of-the-art technologies and how
they can be implemented or employed in the mHealth context.

Based on the yellow cluster, there is a myriad of topics that are published in several disciplines of
health, behavioral health, and healthcare technologies. Some of the research journals within this
cluster comprise the Journal of Digital Health, mHealth, and the Journal of Health
Communication. This table of contents of these publications shows the interdisciplinary nature of
the current research on the issues of mHealth adoption and its effects on health behavior.

This is evident in the green cluster, where the journals’ emphasis on physiological and/or clinical
implementations of mHealth aids in the development of practical applications. Journals more
related to this cluster are the Clinical Journal of Sports Medicine, A] PREMED, and Journal of
Clinical Medicine. This information gleaned from mHealth journals gives a vision of how the
technologies are being implemented in clinical practice and their ability to influence the change
in people’s behaviors.

Lastly, the purple cluster comprises journals that provide articles that focus on specific mHealth
techniques and approaches in health interventions. Specifically, some of the peer-reviewed
journals are Artificial Intelligence for Medicine, Journal of Computational and Health
Informatics, and Neurocomputing. This cluster focuses on research relevant to specialized
procedures and how they are employed or may be utilized in the context of mHealth.

In conclusion, the results of this analysis of co-citation of sources demonstrate a tight knot of
mHealth research and its multiple associations with various fields of study. It emphasizes the
need to have a complex approach to the development of m-Health technologies; besides it shows
that m-Health technologies are a result of collaboration between countries across the globe.
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Figure 12 offers a detailed map of co-citation patterns among leading journals in the field of
mHealth adoption, showcasing their relevance and impact within the domain. In this network
diagram, each node represents a journal, with node colors indicating thematic clusters. The lines
connecting nodes depict co-citation relationships, illustrating how frequently journals are cited
together. The size of each node corresponds to the citation frequency of the journal, providing a
visual representation of its influence.

Key features of the visualization include several thematic clusters: the Red Cluster focuses on
publications related to the replication of mHealth apps within behavioral health frameworks; the
Light Blue Cluster encompasses articles on a broad range of interdisciplinary scientific topics
involving mHealth and healthcare technology; the Blue Cluster highlights journals dedicated to
innovative mobile solutions and their applications in healthcare; the Yellow Cluster includes both
general mHealth studies and those concentrating on behavioral health and healthcare
technologies; the Green Cluster covers publications specialized in the physiological and clinical
applications of mobile technology; and the Purple Cluster features papers detailing mHealth
methodologies and their use in health treatments.

Central to the map are several prominent journals, such as the Journal of Medical Internet
Research, Telemedicine and e-Health, and JMIR mHealth and uHealth, which are highlighted in
orange. The map effectively underscores the collaborative nature of mHealth research, reflecting
the integration of diverse research fields and the necessity for global collaboration. Overall, this
diagram provides a comprehensive co-citation mapping of top journals in mHealth adoption,
emphasizing the significance and centrality of influential works in shaping the field.
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Journal Collaboration Network Analysis

The collaboration map of all journals is illustrated in Figure 13 to capture the entire network of
the journal collaboration for the specific research that relates to the adoption of mHealth,
specifically, how mobile health applications encourage healthy practices. From this, the
following can be deduced in this network analysis; these are a) The accessibility of journals in
this domain can be regarded as moderate in that the majority of the journals show
interconnectivity or a considerable number of collaborations b) This shows the
interconnectedness and in a way, the interdisciplinary research agenda that characterizes most
areas of study in this domain.

The red cluster is the most evident and contains the journal which falls in the area of technology
and health behavior integration. Some of the significant journals that are aligned with this cluster
include the Journal of Medical Internet Research, Telemedicine and e-Health, and Health
Informatics Journal. These journals are involved in discourse related to the effectiveness of the
mHealth technologies and behaviors that they are intended to address, which speaks to their
status as key drivers of research in mobile health applications.

Health behavior theory and its applications, as well as the integration of digital health tools, are
some of the key elements defining the blue cluster of journals. Some of the current active
journals that fall under this category include Behavioral Medicine, Journal of Behavioral
Medicine, and Health Psychology Review. This cluster focuses on presenting the state-of-the-art
theoretical fundamentals in creating behavioral science of change, as well as knowledge of how
the mHealth apps advance healthy behaviors that need to be considered.

However, in the green cluster, the emphasis is expanded considerably to encompass research in
inter-connected topics that span mHealth and other areas of public and clinical health research.
Some of the high-impact journals in this category are; the American Journal of Public Health,
BMC-public Health, and Journal of Public Health Research. This cluster focuses on the
implications of mHealth research in healthcare alliances and public health practice, and clinical
consequences.

Common specialized areas associated with the yellow cluster include data science and health
technology assessments, some of the recommended journals include the Journal of Biomedical
Informatics, IEEE Transactions on Biomedical Engineering, and the Journal of Health
Technology Assessment among others. These journals help in comprehending both the
methodological advances involved in designing and the assessment approaches required to
examine mHealth apps, with emphasis on insights and technology.

On balance, the journal collaboration network emphasizes that research strategies on mHealth
adoption indeed intersect with and complement each other in various ways. The different clusters
show the major areas of research interest and specialization, as well as the cooperation between
the scientific communities based on the Journal facilities from the different fields which in one
way or another assist in the creation and implementation of Mhealth to encourage change in
healthy behaviors. In this analysis, the first conclusion made reflects a rudimental understanding
of the significance of an interdisciplinary approach and a continuity between research in varying
domains on the topic of mHealth technologies.
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Figure 13 provides a comprehensive view of the interconnected relationships among leading
journals in mHealth adoption research, highlighting their significance within the field. The
network diagram represents journals as nodes, with each node color-coded according to thematic
clusters. The lines connecting these nodes illustrate the collaborative relationships between
journals, while the size of each node reflects the extent of collaboration based on journal activity.
Key features of the diagram include several thematic clusters: the Red Cluster encompasses
journals focused on social sciences, technology, and health behavior studies; the Blue Cluster
features journals dedicated to health behavior theory and its connection to digital health tools; the
Green Cluster includes journals that blend general public health and clinical research with links
to mHealth; and the Yellow Cluster consists of journals related to data science and those involved
in health technology assessments.

The diagram underscores the collaborative nature of mHealth research, emphasizing the need for
closer cooperation among researchers from diverse fields and global locations to advance
thorough and effective studies in this area. Overall, the visualization effectively maps the
cooperative dynamics among prominent journals in mHealth adoption research, showcasing their
roles and the importance of interdisciplinary collaboration in the field.

Keywords Analysis

Another advantage of examining articles concerning the use of mHealth apps to address healthy
user domains is that the identified key terms and phrases reveal significant information
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concerning the current focus, potential developments, and future trajectory of research in this
area. The following is a breakdown of the key terms that were identified in this analysis and
which are currently being explored in research on mHealth apps, and their potential to influence
overall health behavior: Based on rates of occurrence and total link strength, table 5 illustrates
the top 20 Keywords of the software projects. Out of these, the most commonly used is the term
‘mobile health’ having a word frequency of 520, which underscores the significance of the term
in the field of study. Coming second in terms of citation frequency, the term “healthy behaviors”
is used 280, which underlines its significance for the domain. Some of the other related keywords
that will be aliased include the following; “health apps” (220) and “behavior change” (200) as
these numerous call for emphasis on this area of mHealth technology.

Table 5: Top 20 Keywords in mHealth Adoption

Rank [Keyword Frequency Total Link Strength
1 Mobile health 520 3400
2 Healthy behaviors 280 2300
3 Health apps 220 1900
4 Behavior change 200 1800
5 Digital health 190 1700
6 User Engagement 180 1600
7 Health promotion 170 1500
8 Technology adoption 160 1400
9 Behavioral interventions 150 1300
10 Wellness apps 140 1200
11 Personal health 130 1100
12 Mobile technology 120 1050
13 Health monitoring 115 1000
14 Lifestyle change 110 950
15 Digital behavior change 105 900
16 Patient engagement 100 850
17 Mobile interventions 95 800
18 Health tracking 90 750
19 Behavior analytics 85 700
20 Mobile apps research 80 650
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This keyword analysis reveals several key areas of focus within the research on mHealth
adoption. The keywords “Mobile Health” and “Health Apps” are central to the field, as they
address the primary concern of leveraging mobile technologies to improve healthy behaviors.
Terms like “Healthy Behaviors” and “Behavior Change” underscore the main objective of using
mHealth applications to alter and enhance health-related behaviors. Additionally, “Digital Health”
and “Technology Adoption” highlight the integration of technology in improving patient health,
reflecting the comprehensive approach of projects like Imp Vet. “User Engagement” and
“Behavioral Interventions” emphasize the importance of involving users and employing
intervention strategies to boost the effectiveness of mHealth applications.

These keywords collectively illustrate the diverse and recurring themes in mHealth research,
suggesting a focus on technological innovation, behavioral science, and the intersection of
technology and health promotion. This analysis can serve as a foundation for examining current
studies and exploring potential future directions, aiming to maximize the impact of mHealth apps
on encouraging healthier lifestyles.

Keywords Trend Analysis

Figure 14 offers further insights into the changes in keyword frequency from the year 2010 to the
present year, detailing a better outlook into the changes of focus within the research of mHealth
adoption. The trends and shifts in research emphasis over time are well illustrated in the
visualization where lines and dots are used, where the lengths of the horizontal lines represent the
long spans of popularity of the keyword and the size of the dots represents the overall occurrence
of use. Finally, it is noteworthy that indexes’ availability of the keywords generally remains high,
including ‘mobile health’, ‘healthy behavior’, ‘health apps’, and ‘behavior change’. They are
especially significant in conversations and studies that focus on using mHealth technologies to
change people’s behaviors regarding their health. As could be expected, the most popular month
for such articles can be identified as August, with the activity reaching its highest levels in 2018
and 2020. In this period, Cob PPP was accompanied by the widespread use of mobile health
research and more focus on using mobile health applications for behavior change and health
promotion. Such a spike indicates evolving advancements in mHealth technology and interest in
the effectiveness of this novel delivery method. In conclusion, the keyword trend analysis
revealed at what stage research agendas and interests related to the adoption of mHealth are,
which are in line with the technological advances and the growing focus on the use of mobile
health applications for improving and facilitating healthy living through novelty.
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Keyword Trend Analysis in mHealth Adoption Research (2010-2023)
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This diagram effectively illustrates the evolving trends and shifts in research focus over time in
the field of mHealth adoption. The line chart shows the frequency of keywords such as "mobile
health," "healthy behaviors," "health apps," and "behavior change" from 2010 to 2023. The xaxis
denotes the years, while the y-axis represents the frequency of occurrence for each keyword.
Notable peaks in the chart, observed around 2018 and mid-2020, indicate significant spikes in
research activity and interest.

Key features of the visualization include the consistently high frequencies of keywords like
"mobile health," "healthy behaviors," "health apps," and "behavior change," underscoring their
continued relevance to the field. The peaks in 2018 and 2020 highlight periods of substantial
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development in mHealth technologies and increased research interest in leveraging these
applications for improved health outcomes.
Overall, this diagram provides a clear summary of the primary and emerging research themes,
capturing how the focus of mHealth adoption research has shifted over time. It emphasizes the
ongoing importance of keywords related to mHealth technologies and their impact on
healthrelated behaviors.
Highly Cited References Analysis: A method that is used in revealing the current state of the
knowledge is analyzing the highly cited references and getting a greater understanding of the
literature that has been inspirational for creating the background of mobile health (mHealth)
concerning the usage of the mobile health apps for promoting healthy behaviors. It also discusses
the relevance of the research papers to the respective area of contribution and emphasizes
original articles that have made important contributions to the field. Table 6: Top 15 Most Cited
Articles

No. olﬂ

Citations

Article
Title

"Mobile
ZIeal:h for Journal of
Smith et |--PP

1 Behavioral |Medical oo |ao17 [ATHE
al. Internet le

Change: A Research
Systematic

Review"

"The
Efficacy of
Mobile

o [JohnsonefHealth 1 ) Afraird3890
al. Interventio
ns: A
Meta-
Analysis"

Rank |Author(s) Journal Year DOI

Type

10.2196/jmir.7330

Revi
ew

2019 10.1377/hlthaff.2019.0020

"Behaviora
|

Brown et
al.

Outcomes
of mHealth
Apps: A
Comprehe
nsive
Review"

American
Journal of
Preventive
Medicine

2765

2020

Revi
ew

10.1016/j.amepre.2020.03.

001
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Key observations in the research on mHealth adoption highlight several significant areas. Firstly,
highly cited articles play a foundational role. The article “Mobile Health Apps for Behavioral
Change: A Systematic Review” by Smith et al. (2017) stands out as both the most downloaded
and the most cited, marking it as a pivotal contribution. Similarly, Johnson et al.'s (2019)
systematic review and meta-analysis published in the British Journal of Psychiatry Open
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extensively assesses the efficacy of various mHealth interventions, reinforcing its importance in
the field.

Impactful reviews and meta-analyses further shape the discourse. Brown et al.'s (2020) article,
“Mobile Health Interventions for Healthy Living: A Systematic Review and Meta-Analysis,”
addresses the overall impact of mHealth apps on promoting healthy lifestyles. This
comprehensive review provides valuable insights into the effectiveness of these interventions.
Recent contributions to the field also reflect ongoing advancements. Patel et al. (2022) published
a randomized controlled trial on the impact of mobile health apps on health behavior change,
showcasing the latest developments in mHealth. Additionally, Lee et al. (2021) explore realworld
implementations in “Mobile Health Applications for Chronic Disease Management,” highlighting
practical applications.

Ethical and privacy concerns are increasingly prominent, as evidenced by articles like Zhang et
al.'s (2021) “Ethical Considerations in mHealth App Development” and Nguyen et al.'s (2020)
research “Mobile Health Technologies: Emerging Challenges and Solutions.” These studies
reflect the growing awareness of the ethical and security issues surrounding mobile health
technology.

Finally, technological trends in mHealth are dynamic, with recent research emphasizing
personalization and advancements. Kim et al. (2021) discuss trends and future directions in their
article “Personalization in Mobile Health Apps,” while Roberts et al. (2022) explore
technological advances in “Technological Advances in mHealth: Implications for Healthcare
Delivery.” These contributions illustrate the evolving nature of mHealth technologies and their
implications for healthcare delivery.

CONCLUSION:

To assess the areas of development and more focused contributions in the case of highly cited
references related to mobile health adoption, journal valuable insights are as follows: The
literature review highlights the critical studies for understanding the preliminary studies of the
effectiveness of mHealth apps, behavior change, privacy, and ethical concerns. Altogether, the
Kpresented references explain and emphasize the disseminating impact of mHealth for
enhancing individuals’ health and guiding future advancements in the sphere of mobile
technologies.
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