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Abstract

Background: Smartphones have become an integral part of our lives with unprecedented popularity and a diverse selection of
apps. The continuous upgrading of information technology has also enabled smartphones to display great potential in the field
of health care.

Objective: We aimed to determine the future research direction of mobile health (mHealth) by analyzing its research trends
and latest research hotspots.

Methods: This study collected mHealth-related literature published between 2000 and 2020 from the Web of Science database.
Descriptive statistics of publication trends of mHealth research were determined by analyzing the annual number of publications
in the literature and annual number of publications by country. We constructed visualization network maps of country (or regional)
collaborations and author-provided keyword co-occurrences, as well as overlay visualization maps of the average publication
year of author-provided keywords to analyze the hotspots and research trends in mHealth research.

Results: In total, 12,593 mHealth-related research papers published between 2000 and 2020 were found. The results showed
an exponential growth trend in the number of annual publications in mHealth literature. JMIR mHealth and uHealth, the Journal
of Medical Internet Research, and JMIR Research Protocols were the 3 top journals with respect to number of publications. The
United States remained the leading contributor to the literature in this area (5294/12,593, 42.0%), well ahead of other countries
and regions. Other countries and regions also showed a clear trend of annual increases in the number of mHealth publications.
The 4 countries with the largest number of publications—the United States, the United Kingdom, Canada, and Australia—were
found to cooperate more closely. The rest of the countries and regions showed a clear geographic pattern of cooperation. The
keyword co-occurrence analysis of the top 100 authors demonstrated 5 clusters, namely, development of mHealth medical
technology and its application to various diseases, use of mHealth technology to improve basic public health and health policy,
mHealth self-health testing and management in daily life, adolescent use of mHealth, and mHealth in mental health. The research
trends revealed a gradual shift in mHealth research from health policy and improving public health care to the development and
social application of mHealth technologies.

Conclusions: To the best of our knowledge, the most current bibliometric analysis dates back to 2016. However, the number
of mHealth research published between 2017 and 2020 exceeds the previous total. The results of this study shed light on the latest
hotspots and trends in mHealth research. These findings provide a useful overview of the development of the field; they may also
serve as a valuable reference and provide guidance for researchers in the digital health field.
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Introduction

In recent years, smartphones have become popular in many
countries; especially in high-income countries such as the United
Kingdom and the United States—as of September 2019, the
smartphone penetration rate is as high as 80% [1]. With the
popularity of smartphones, the richness of smartphone app
functions and the anytime-anywhere operability provide more
opportunities for health promotion, especially in the medical
field [2,3]. Services for medical and public health supported by
mobile devices is defined as mobile health (mHealth). The
outbreak of coronavirus disease 2019 (COVID-19) in 2020 has
exposed the lack of medical resources in many countries [4-7].
In this context, mHealth apps can monitor body information,
such as heart rate, as well as behavioral information, such as
real-time acceleration, through smartphones, smartwatches, and
other mobile devices. This can enable people to check their
health status at any time and provide medical staff with more
reference data [8-10]. Therefore, the development of mHealth
can alleviate the shortage of medical resources to a certain extent
[11,12]. The great potential shown by mHealth in the medical
field has received attention from researchers in many countries
[13]. A focus for an increasing number of researchers is to
determine how further developments in the mHealth field can
reasonably create more social value; therefore, it is necessary
to have an in-depth understanding of current research trends
and hot spots in mHealth.

Bibliometrics can quantify comprehensive textual information
to provide numerical statistics on the development process of
a particular topic [14]. The quantified numerical information
can also help scholars identify the future trends of a subject
[15]. Bibliometrics is widely used in academics, specifically
for the in-depth analysis of journal papers [16,17]. Recently,
researchers have developed many tools that meet the needs of
bibliographic analysis and enrich the bibliographic treatment,
such as for the analysis of co-authors’ countries (or regions)
and research institutions to elucidate the collaboration between
different regions or research institutions [18-20], the extraction
of keywords for co-occurrence analysis to identify research
hotspots [21,22], and keyword clustering to identify the main
research directions in a field [23,24]. Thus, bibliometrics plays
an important role, both in providing an overview of the past and
to provide predictive information.

Currently, there are only a few papers on bibliometric analyses
of mHealth literature. Sweileh et al [13] searched Scopus for
mHealth papers between 2006 and 2016 and found that most
keywords were related to diabetes, medication adherence, and
obesity. This study also found an exponential growth in mHealth
literature.

Shen et al [25] collected 2704 papers related to mHealth from
the Web of Science database as of 2016. Although different
from the database searched by Sweileh et al [13], the results of

the 2 studies were similar in that both found the United States
to be the most active country in mHealth research worldwide;
they also showed an exponential growth trend in publications
on mHealth in the Web of Science. By identifying the keywords,
Shen et al [25] classified the research hotspots in mHealth
research into the following 4 main areas: (1) patient engagement
and patient intervention, (2) health monitoring and self-care,
(3) mobile device and mobile computing, and (4) security and
privacy.

Another bibliometric analysis [26] of mHealth literature,
published in 2020, focused on papers related to mHealth apps.
A total of 2802 papers published between 2000 and 2019 were
collected from the Web of Science. The current state of research,
research trends, hotspots, and coauthorship networks showed
that the United States, England, Australia, and Canada were the
most productive countries for mHealth apps research and the
hot topics of mHealth apps research formed 5 clusters: (1)
technology and system development of mobile health apps, (2)
mobile health apps used in mental health, (3) mobile health apps
used as mobile health tools in telemedicine, chronic disease,
and medication adherence management, (4) mobile health apps
used in health behavior and health promotion, and (5) mobile
health apps used in disease prevention via the internet.

However, a gap—between 2017 and 2020—in bibliometric
analysis of mHealth research remains. Both Sweileh et al [13]
and Shen et al [25] found that there was an exponential growth
trend up until 2016; therefore, it can be expected that the number
would have grown substantially from 2017 to 2020. In fact, the
number of publications in the mid-2017 to 2020 period surpasses
the previous total. Therefore, a renewed bibliometric analysis
of mHealth research from 2000 to 2020 was necessary. The
period 2000 to 2020, instead of only 2017 to 2020, was chosen
to facilitate the calculation of logical growth curves for
publications and the visualization of trends in research hotspots.

Methods

Data Collection
We collected metadata (paper title, abstract, author keywords,
author information, country, and references [27]) on papers
related to mHealth published between 2000 and 2020 from the
Web of Science database. The Web of Science database was
chosen because it covers a wide range of fields of study and
includes 21,000 peer reviewed and high-quality journals. In
addition, the Web of Science includes 6 high-impact citation
databases, the Science Citation Index extension, Social Science
Citation Index, and many regional databases [28] in its core
collection. Thus, the Web of Science database was considered
to be appropriate for the bibliometric analysis.

We conducted searches using mHealth and its synonyms as
search-topic keywords (in titles, abstracts, and author-provided
keywords) to find potential publications related to mHealth;
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however, this simple approach has a major limitation. As
Sweileh et al [13] suggested, many researchers might not
identify their papers as focusing on mHealth though the papers
are mHealth-related. Therefore, a second search strategy was
also used. Given that mHealth depends on mobile devices, we
searched for author-provided keywords related to both mobile
devices and mHealth (smartphone, mobile phone, etc) and
general health (health, health care, etc). Author-provided
keyword searches were used instead of topic searches because
the latter may have led to the inclusion of papers that did not

emphasize the study of mobile devices and health, whereas the
former represents keywords chosen by authors to highlight the
contents of their papers. Thus, we determined that searching
for author-provided keywords would be more appropriate to
collect articles related to mHealth. Both search strategies were
conducted for the period from 2000 to 2020, and only papers
published in English were retrieved (Figure 1). We implemented
the search on March 2, 2021. The results from both strategies
were aggregated, and duplicates were removed.

Figure 1. Data collection strategy for mHealth research bibliometric analysis. AK: author-provided keywords; TS: topic search.

Data Analysis
We used VOSviewer (version 1.6.15) for data analysis. In
bibliometric analysis, mapping and clustering techniques can
provide insight into network structure and are usually used
together [28,29]; however, these 2 techniques were developed
independently and rely upon different ideas and assumptions.
Waltman et al [30] proposed a unified mapping approach and
clustering, which is used in VOSviewer [31]. This tool has been
used in bibliometric analyses in many fields [32,33].

The annual number of publications, the annual growth rate,
AGR; relative growth rate, RGR; doubling time, DT; and the
growth curve of publications were calculated to observe
publication trends in mHealth literature using Excel (version
2013; Microsoft Inc). In the growth curve, x is the number of
years of growth since 2000, and y is the cumulative number of

publications. We examined the coefficient of determination (R2)
to confirm the explanatory power of the growth curve. AGR
was defined as the percentage change in the number of
publications per year and is calculated with the following
formula: AGR = [(N2 – N1) / N1] * 100, where N is the annual
number of publications. RGR was defined as the growth rate of
the cumulative number of publications per unit of time and was
calculated with the following formula [13,34]: RGR = [(lnTN2

– lnTN1) / (T2 – T1)] * 100, where T is the year and TN is the
cumulative number of publications. DT was defined as the
number of times the number of publications double in 1 year
and was calculated with the following formula [13,34]: DT =
0.693/RGR.

In addition, we analyzed the publication trends by country (or
region) and the distribution of publications by journal. Using
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VOSviewer, we created bibliometric maps for social networks,
based on countries and regions, to identify international
partnerships in the mHealth field.

In this study, we did a co-occurrence analysis using
author-provided keywords in VOSviewer to elucidate research
hotspots in the mHealth field. We set the minimum number of
co-occurrences to 50. The keywords mHealth and smartphone
(as well as keywords with a similar meaning) appeared more
frequently because of the search strategy and took up a large
weight in the co-occurrence network graph. Such keywords
were considered to influence the distribution of the remaining
keywords; hence, we removed the keywords used in the search
strategy that appeared in the results, to focus the results on
valuable research-topic buzzwords. We then extracted the top
100 keywords and mapped them into a keyword co-occurrence
network. The top 100 author-provided keywords were
superimposed and visualized according to the average
publication year to determine the changes in research hotspots
of mHealth over time. The node size indicates the number of
times the author’s keyword appeared, and the color of the node
changes gradually, according to the average publication year.

Results

mHealth Research Publications
Through the first search strategy, 6604 search results were
obtained, and through the second strategy, 7037 search results
were obtained. After removing 1048 documents; there were
12,593 remaining (Figure 1). The number of publications related
to mHealth has been increasing since 2004 (Table 1, Figure 2,
and Figure 3) and has demonstrated an approximately
exponential growth trend. By fitting an exponential function

equation, the growth curve can be represented by y=37e0.3062x,

with R2=0.9935. Specifically, the year 2015 was a flashpoint.
The number of documents published in 2015 increased by 366
compared to 2014, and the annual growth rate reached 61%,
becoming the highest annual growth rate in 20 years. RGR
dropped from 58% in 2001 to 30% in 2003 and then stabilized
at 28% (SD 5%). DT increased from 1.2 in 2001 to 2.3 in 2003
and then stabilized at 2.6 (SD 0.5). The stability of RGR and
DT demonstrates the exponential growth trend [13,34] of the
number of publications and confirms that the curve in Figure 3
is exponential, which indicates that the field of mHealth is
increasingly receiving attention from scholars.
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Table 1. Descriptive statistics of the collected mHealth literature.

Cumulative total, nDT cRGRb (%)AGRa (%)Annual growth, nPublications, nYear

37N/AN/AN/AN/Ad372000

661.258–22–8292001

1071.4484112412002

1442.330–10–4372003

1942.3303513502004

2712.1335427772005

3572.528129862006

4532.9241210962007

5762.92428271232008

7342.92428351582009

9183.12216261842010

11543.02328522362011

14563.02328663022012

18932.626451354372013

24962.528381666032014

34662.133613679702015

46722.3302423612062016

60552.7261517713832017

77802.8252534217252018

99122.9242440721322019

12,5932.9242654926812020

aAGR: annual growth rate.
bRGR: relative growth rate.
cDT: doubling time.
dN/A: not applicable.
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Figure 2. Number of publications in mHealth literature between 2000 and 2020.

Figure 3. Growth curve of the cumulative number of publications in mHealth literature.

Publishing Trends and Cooperation Among Countries
and Regions
We found that scholars from 166 countries and regions
contributed to publications on mHealth (Multimedia Appendix
1). The United States had the largest number of publications
(5294/12,593, 42.0%), followed by the United Kingdom
(1372/12,593, 10.9%), and then Australia (979/12,593, 7.8%),

China (842/12,593, 6.7%), and Canada (828/12,593, 6.6%)
(Table 2). Compared with that of other countries, the growth
curve of the United States shows explosive growth (Figure 4);
mHealth received more attention, early on, from scholars in the
United States which continued throughout the period. All
countries and regions show growth, though not as high as that
of the United States.
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Table 2. Top 10 contributing countries in mHealth literature between 2000 and 2020.

Publications (n=12,593), n (%a)Country and territoryRank

5294 (42.0)United States1

1372 (10.9)United Kingdom2

979 (7.8)Australia3

842 (6.7)China4

828 (6.6)Canada5

583 (4.6)Germany6

526 (4.2)The Netherlands7

445 (3.5)Spain8

426 (3.4)Italy9

424 (3)India10

aDue to research cooperation between scholars of different nationalities, some papers have been counted more than once.

Figure 4. Comparison of the growth trends of mHealth-related research publications in various countries between 2000 and 2020. Due to research
cooperation between scholars of different nationalities, some papers have been counted more than once.

Usually, the closer the two circles, the thicker the links and the
stronger the relationship (between the countries). Different
colors indicate different clusters, and circles belonging to the
same cluster usually have similar properties or characteristics
[31]. All countries had a cooperative relationship with the United
States (Figure 5). Of the top 5 countries, in terms of the number

of publications, United States, the United Kingdom, Canada,
and Australia occupy the center of the network diagram with
similar distances between the nodes; these 4 productive countries
have strong collaborative relationships. Furthermore, it is evident
from the location of the countries’ nodes that the cooperation
between countries and regions have geographic characteristics.
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Figure 5. Visual network diagram of cooperation between countries or regions. The size of the circles indicates the number of publications. The larger
the circle, the greater the number of publications. The length and thickness of the links between the circles indicate the strength of partnerships between
countries. Asian countries and regions represented by the red cluster and the European countries and regions represented by the green cluster.

Journal Distribution
Literature related to mHealth was distributed among 3268
journals (Table 3). The Canadian Journal of Medical Internet
Research and its sister journals JMIR mHealth and uHealth,

JMIR Research Protocols, and JMIR Mental Health were in the
top 10 journals, with respect to number of publications, and
together represented 14% of all publications (1763/12,593). In
addition, all of the top 10 journals, except JMIR Research
Protocols, have an impact factor above 2.

Table 3. Top 10 journals, in terms of the number of mHealth publications, between 2000 and 2020.

Publications (n=12,593),
n (%)

2-year impact fac-
tor (in 2019)

CountryJournalRank

956 (7.6)4.31CanadaJMIR mHealth and uHealth1

463 (3.7)5.03CanadaJournal of Medical Internet Research2

235 (1.9)—aCanadaJMIR Research Protocols3

202 (1.6)2.841The United StatesTelemedicine and Health4

145 (1.2)2.849SwitzerlandInternational Journal of Environmental Research and Public
Health

5

139 (1.1)2.69The United KingdomBMC Public Health6

109 (0.87)3.54CanadaJMIR Mental Health7

106 (0.84)3.025IrelandInternational Journal of Medical Informatics8

101 (0.80)2.317The United KingdomBMC Medical Informatics and Decision Making9

99 (0.79)3.275SwitzerlandSensors10

aNot available.
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Author Keywords Co-occurrence Analysis
The top 100 keywords (Multimedia Appendix 2) were classified
into 5 clusters using keyword clustering analysis (Figure 6),
and the top 10 keywords by co-occurrence frequency are shown
(Table 4). The average year of publication for the keywords

shown in Table 4 ranged from 2015.26 to 2017.90, and the
average number of citations ranged from 10.75 to 17.98. The
most frequently occurring keyword was mental health, with a
co-occurrence frequency of 449, followed by physical activity,
with a co-occurrence frequency of 285.

Figure 6. Co-occurrence network diagram of the top 100 author keywords in mHealth research between 2000 and 2020.

Table 4. Top 10 author-provided keywords of mHealth research between 2000 and 2020.

Average number of citationsAverage year of publicationOccurrences, nClusterKeywordRank

12.482017.30449Purplemental health1

14.002017.46285Bluephysical activity2

14.972015.26243Greenhealth promotion3

10.752017.90234Redself-management4

13.412016.29232Redpublic health5

17.982017.51227Purpledepression6

11.372017.57208YellowHIV7

13.222016.90207Yellowtext messaging8

13.812016.65173Blueobesity9

13.852017.48157Yellowadherence10
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The average publication year range of the top 15 author-provided
keywords was 2017.98 to 2020.05 (Table 5), and the occurrence
range was 41 to 135 (Figure 7). Among the top 15 keywords,
8 belonged to cluster red, 5 belonged to cluster purple, 1
belonged to cluster yellow, and 1 belonged to cluster green. The

average publication year range of the bottom 15 author-provided
keywords was 2015.26 to 2016.19, and the occurrence range
was 46 to 243. Among the bottom 15 keywords, 10 belonged
to cluster green, 2 belonged to cluster red, 2 belonged to cluster
yellow, and 1 belonged to cluster purple.

Table 5. Comparison of the top 15 and bottom 15 author-provided keywords.

KeywordAverage publication yearOccurrences, nCluster

Top 15

covid-192020.0586Red

artificial intelligence2019.0541Red

wearables2018.7943Red

machine learning2018.5585Red

gamification2018.5442Purple

feasibility2018.4847Red

wearable devices2018.3187Red

ecological momentary assessment2018.2667Purple

randomized controlled trial2018.24135Yellow

internet of things2018.2269Red

mindfulness2018.1654Purple

sleep2018.0945Purple

anxiety2018.0593Purple

qualitative2018.0459Green

schizophrenia2017.9855Red

Bottom 15

health promotion2015.26243Green

primary health care2015.3595Green

health policy2015.4081Green

evaluation2015.4555Green

children2015.5380Yellow

medical devices2015.58103Red

prevention2015.79117Yellow

health disparities2015.8297Green

internet2015.84152Green

focus groups2015.9450Green

primary care2015.9787Green

developing countries2016.0067Green

well-being2016.0746Purple

health informatics2016.1559Red

health education2016.1984Green
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Figure 7. Overlay visualization maps of the average publication year of the top 100 author keywords. The more the node displays a yellow gradient,
the later the average publication year of the keyword.

Discussion

Principal Results

Publishing Trends of mHealth Literature
The emergence of mHealth is a great innovation in the rapid
development of information technology. It has circumvented
the obstacles of location and medical resources of traditional
health care, making health care more accessible to a wider range
of people. The growth trend for mHealth literature published
between 2000 and 2020 was exponential, which suggests that,
when mHealth first started, acceptance was low, the number of
users was small, and research on mHealth progressed relatively
slowly. As the number of users of mHealth gradually increased,
more and more researchers focused on this area, and the number
of mHealth publications showed an increasing trend. Based on
the theory of diffusion of innovation [35], the growth curve
(Figure 3) coincides with the early part of the diffusion model
of innovations; we can surmise that the development of mHealth
technology is currently in the early stages of rapid growth.

International Trends
A comparison with the bibliometric analysis [25] of mHealth
research up to 2016 shows that the United States remains the
most productive country in this field. The number of annual
publications in the United States continues to show a steady
growth trend. This is followed by the United Kingdom, China,
Australia, and Canada, which are also experiencing rapid growth
in their publication trends.

The 4 most productive countries—the United States, the United
Kingdom, Canada, and Australia—had close cooperative
relationships with each other. In contrast, the rest of the
countries and regions showed a clear geographic pattern. Cluster
red contains mainly of Asian countries such as Japan, South
Korea, Russia, Malaysia, Thailand, and Singapore (Figure 5),
and cluster green is composed mainly of European countries
such as France, Netherlands, Germany, Spain, and Italy. It is
not difficult to speculate that the specificity of the EU has led
to closer research cooperation among EU countries. Cluster
blue comprises African countries such as Kenya, South Africa,
Ghana, Nigeria, Tanzania and 3 of the most productive
countries—the United States, Canada, and United Kingdom. It
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can be presumed that African countries establish cooperation
based on geography and have a major cooperation relationship
with these 3 countries. In addition, China and Taiwan may be
grouped in cluster purple because of the same language.
Australia and New Zealand belong to cluster yellow, due to their
close geographic locations. Therefore, we conjecture that
international partnerships may be influenced by geography,
regional characteristics, language, international relations,
political, and economic alliances.

Research Hotspots
Cluster red contains the most author-provided keywords,
comprising 29 keywords such as artificial intelligence,
electronic health records, global health, health informatics,
health information technology, machine learning, medical
devices, self-care, and wearable devices. The keywords breast
cancer, cancer, covid-19, heart failure, and other diseases also
appeared in the list. This cluster focuses on the development of
mHealth technologies and their application to various diseases.
Globally, health issues such as aging populations and cancer
pose a serious challenge to health care providers [36-38].
Researchers are increasingly trying to address many health
issues with the use of mHealth technologies. COVID-19 also
appears among the high-frequency keywords. Importantly, the
COVID-19 pandemic exposed the shortage of health care
resources in several countries. The demand for telemedicine,
including mHealth, has also been indirectly increased by
countries promoting policies to prevent their population from
going outside under social isolation measures adopted to tackle
COVID-19 [39]. It is also worth noting that the keyword privacy
appears in this cluster. Patient privacy, security in data
transmission, and privacy-related health policy issues remain
major barriers to the development of mHealth in both
high-income and low- to middle-income countries [40].

Cluster green focuses on the use of mHealth technologies to
improve basic public health and health policies. Some of the
25 keywords under this cluster include health promotion,
primary health care, health education, health policy, health
communication, and community health workers. Health care is
one of the largest industries in the world. According to the
World Health Organization, global health expenditure in 2017
was US $7.8 trillion, or approximately 10% of the total gross
domestic product [41]. Compared to traditional health services,
mHealth, which relies upon mobile devices such as smartphones,
provides timely health information and fast, inexpensive access
to primary care. As of 2017, mobile phone apps related to
mHealth exceeded 325,000 [42]. Therefore, it is necessary to
formulate corresponding health policies to ensure that mHealth
technology can serve society more effectively and to provide
direction for future health initiatives. The author-provided
keyword developing countries appeared in this cluster. The
development of mHealth in low- and middle-income countries
faces more serious challenges than those faced in high-income
countries. Although smartphones have become commonplace
globally, challenges exist in terms of the cost of owning and
using smartphones in low- and middle-income countries. For
example, resource scarcity and other issues have forced low-
and middle-income countries to reduce the budget for building
mHealth and related infrastructure to allocate resources to other

necessities such as potable water and food. The shortage of
trained medical professionals and technical skills in low- and
middle-income countries has also made the development of
mHealth difficult [38]. Therefore, research focused on low- and
middle-income countries remains a key research priority for the
future of the field.

Cluster blue focuses on self-health testing and management in
daily life. This cluster comprises 18 keywords such as behavior
change, diet, exercise, health behavior, lifestyle, and
self-monitoring. An increasing number of people are using
emerging mHealth apps to improve their lifestyles and manage
their health; these apps have a variety of functions. For example,
people can control their daily calorie intake by recording their
diet [43] or detect changes in their health by recording their
weight, heart rate, and breathing rate [44,45]. In fact, the
emergence of such apps has played a positive role in the
popularization of mHealth. For example, mobile phone apps
related to physical exercise have been combined with users’
social networks. People are more willing to use the tracking
function of such apps to record their physical changes and share
their exercise status with others, thereby increasing their social
contacts’ motivation to exercise [46,47].

Cluster yellow focuses on the use of mHealth among
adolescents. This cluster contains 16 keywords such as
adolescent, adherence, children, HIV, intervention, sexual
health, social media, social support, and youth. Research shows
that the youth are the most prone to smartphone addiction
[48,49]. There has been considerable research on the negative
effects of smartphone addiction on health [50-52]. Excessive
smartphone use affects sleep quality, and thus, other daily
activities [48,53]. Adolescents are also a priority group for HIV
prevention. mHealth apps that use social media technology
make it easier for health workers to spread sexual health
information more effectively, and thus, reduce the risk of HIV
infection among adolescents [54]. Therefore, mHealth research
focusing on adolescents is essential.

Cluster purple focuses on the use of mHealth in the context of
mental health. It contains 12 keywords, including mental health,
anxiety, mindfulness, stress, and well-being. The keyword mental
health has the most frequent co-occurrence. Therefore, it can
be assumed that this topic is the primary focus of researchers.
Various factors influence mental health, such as past experiences
[55], social stress [56], and interpersonal relationships [57].
People with mental health problems often resist talking to others
[58], and even those who have undergone psychotherapy and
have recovered are at high risk of reoccurrence [59]. Mental
illness is a severe social problem, especially in high-income
countries. For example, in Japan, the suicide rate due to
depression has been high, and it has been increasing among
youth in recent years [60,61]. For a country with a serious aging
problem, an increase in the suicide rate among young people
can incur a huge cost to the national economy. Moreover, people
with depression can have poor physical health compared with
that of individuals in the general population [62]. Timely
intelligence technology that captures body information provided
by mHealth can provide psychologists with more reference data
to detect physical changes in patients through ecological
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momentary assessment, thus providing more guidance to
patients.

Research Trends
Based on the clusters to which these keywords belong, we can
speculate that mHealth research hotspots have gradually shifted
from research on mHealth policy and the improvement of public
health care to the development of mHealth technology and social
apps (cluster green to cluster red and cluster purple). Thus, we
find that the development of mHealth requires appropriate health
policy as a cornerstone. However, individual governments
usually develop health policies, leading to national and regional
limitations in the scope of policy application. In contrast, the
scope of web-based mHealth services can be global. This may
also make it more difficult to regulate mHealth services;
therefore, it is still necessary to continue to explore how to
establish regulations for cross-border telehealth in the future.
Furthermore, we note that in high-income countries, especially
in the health care field, government regulatory formation is
critical to the growth of the mHealth market [63]. Governmental
oversight measures often limit the development of mHealth
technologies and services [64]. Although the United States is
absolutely central to mHealth research, health care regulations
in the country may be more conservative and less susceptible
to change due to the huge health care infrastructure. Conversely,
mHealth policy reforms are likely to be smoother in low- and
middle-income countries because they are met with less
opposition and fewer infrastructural barriers [65]. Therefore,
effective strategies are needed to advance regulatory reforms
related to mHealth.

Limitations
To the best of our knowledge, the results obtained in this study
are the most recent available for mHealth bibliometric analysis;

however, this study has some limitations. First, we developed
a search strategy that included as many mHealth-related studies
as possible, but we still could not guarantee the inclusion of all
mHealth-related studies. Second, our search strategy collected
only English-language literature, which narrowed the scope.
Hence, the data results are not representative of papers and
conference papers published in other languages. Finally, the
data used in this study were extracted only from the Web of
Science and did not include other search engines such as Scopus
and PubMed. Although the Web of Science has a large enough
database to ensure the accuracy of the data to a certain extent,
there are still many papers that are included only in the other
databases, which may have impacted the study results. For
example, our finding suggest that only 175 mHealth papers
were in Japan (Multimedia Appendix 1); however, many
mHealth papers published in Japanese are included in the CiNii
database maintained by the National Institute of Informatics in
Japan. The Chinese Science Citation Database in China also
contains many papers published in Chinese; therefore, future
studies can include more databases and languages to make the
research results more accurate and rigorous.

Conclusions
This study reveals the latest research trends and hotspots and
the current state of international collaboration in mHealth
research. As previously suggested, mHealth has shown great
potential in recent years for use in all aspects of our lives;
however, the development of mHealth faces challenges from
regulatory policies, national economies, and personal privacy.
Therefore, we advise researchers in this field to work on these
issues to further develop the mHealth field. We also hope that
the results of this study provide valuable guidance for future
mHealth research.
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