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Abstract

Background: Research into mobile health (mHealth) technologies on weight loss, physical activity, and sedentary behavior
hasincreased substantially over the last decade; however, no research has been published showing the research trend in this field.

Objective: The purpose of this study wasto provide adynamic and longitudinal bibliometric analysis of recent trends of mHealth
research for weight loss, physical activity, and sedentary behavior.

Methods: A comprehensive search was conducted through Web of Scienceto retrieve all existing relevant documents published
in English between January 1, 2010, and November 1, 2021. We devel oped appropriate research questions; based on the proven
bibliometric approaches, a search strategy was formulated to screen the title for eligibility. Finally, we conducted bibliometric
analyses to explore the growth rate of publications; publication patterns; and the most productive authors, institutions, and
countries, and visualized the trendsin the field using a keyword co-occurrence network.

Results: Theinitial searchidentified 8739 articles, of which 1035 wereincluded in the analyses. Our findings show an exponential
growth trend in the number of annual publications of mHealth technology research in these fields. IMIR mHealth and uHealth
(n=214, 20.67%), Journal of Medical Internet Research (n=71, 6.86%), and BMC Public Health (n=36, 3.47%) were the top 3
journals, publishing higher numbers of articles. The United States remained the leading contributor in these areas (=405, 39.13%),
followed by Australia (n=154, 14.87%) and England (n=125, 12.07%). Among the universities, the University of Sydney (n=36,
3.47%) contributed the most mHealth technology research in these areas; however, Deakin University (n=25, 2.41%) and the
National University of Singapore (n=23, 2.22%) were in the second and third positions, respectively.

Conclusions: Although the number of papers published on mobile technologies for weight loss, physical activity, and sedentary
behavior was initially low, there has been an overall increase in these areas in recent years. The findings of the study indicate
that mobile apps and technologies have substantial potential to reduce weight, increase physical activity, and change sedentary
behavior. Indeed, this study provides auseful overview of the publication trends and val uabl e gui dance on future research directions
and perspectivesin this rapidly developing field.
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Introduction

Methods

Mobile health (mHealth) has emerged as a potential tool to
support physicians and patients in many areas [1,2]. Recent
evidence shows that mHedth is an easily accessible and
cost-effective tool to assist in improving health outcomes [3].
The widespread availability of mobile phones paves the way to
conduct advanced research in heath care. mHealth-related
research isthriving and gaining in popularity [4]. Over the past
few years, it has become clear that mHealth technologies (eg,
appsor SMS) can help to reduce weight loss, improve physical
activity, and change behavior [5-8]. Previousreviews evaluated
the effectiveness of mHealth interventions in these three
domains [9-12]. These reviews suggest that mHealth
interventions appear to be promising for preventive and
therapeutic activities. Given the numerous mHealth-related
publications, it isimportant to analyze these research studiesto
provide an overview of these domains.

Bibliometric analysis is considered a popular and rigorous
statistical method for exploring and analyzing a large volume
of scientific literature [13]. It can identify the main themes and
emerging trends of certain research topics, and detect knowledge
in the literature [14]. Bibliometric analyses that summarized
theresearch landscapein variousfields have generated valuable
insights[14-18], allowing researchersto study specific research
areas by analyzing citations, cocitations, geographical
distribution, and word frequency, and by providing insightful
conclusions [19]. Thus, bibliometric analyses are contributing
to monitoring the development and patterns of effective
publications. Moreover, bibliometric analyses help researchers,
clinicians, and health care policy makersto collect information
to understand the particular area of research and their
applications, and to promote interdisciplinary collaborations
[20].

The aim of this study was to provide a comprehensive picture
of mHealth-related research and the direction of futureresearch
to benefit the general population, health care policy makers,
and researchers.

Based on the research scope and objectives, we developed the
following research questions:

« RQ1: What arethe basic characteristics of the publications?
How many articles on “mobile technologies’ for “weight
loss, physical activity, and sedentary behavior” have been
published between 2010 and 20217

« RQ2: Who are the most productive authors/coauthors in
these areas, and what were the countries of origin?

« RQ3: Which journal published the most? Which
organizations mainly contributed to this area?

- RQ4: Wha ae the most frequent cowords
(titles/abstract/keywords)  associated  with  these
publications?

https://www.jmir.org/2022/6/e35747

Search Strategy

We searched for potential publicationsin Web of Science (WoS)
with termsrelated to mHealth technol ogy, weight | oss, physical
activity, and sedentary behavior. However, we conducted a
comprehensive search in WoS only because it is an extensive
database of approximately 10,000 prestigious and high-impact
research journals. Moreover, WoS has now been widely used
and is the most reliable database for conducting bibliometric
analyses[20-22]. WoS containsthe following information: title,
author, institution, country/region, publication year, citation
history, funding source, research types, and keywords [23]. A
comprehensive search strategy is presented in Multimedia
Appendix 1, Table S1.

Inclusion and Exclusion Criteria

In our study, all journal articles about mHealth for these three
topics were included for screening. The articles were included
inthe analysisif they (1) were written in the English language;
(2) focused on weight loss, physical activity, and/or sedentary
behavior; and (3) were involved in mobile technologies. As
mHealth is a leading-edge and rapidly updated research area,
research or review articles published in peer-reviewed journals,
conference proceedings, and early access articleswereincluded.
However, letters, editorials, book chapters, and books were
excluded from the bibliometric analysis.

Screening Strategy

Two authors independently screened all the titles and abstracts
of retrieved articles and checked the validity of those articles.
Any confusion at this stage was resolved by discussing with a
third author. Finally, data were collected from selected articles
and saved in TXT formats.

Bibliometric Analysis

We aimed to provide a holistic view of mHealth research on
these topicsto obtain the knowledge structure, potential authors,
research trends, most prolific country and institutions, and
research hot spots. Bibliometric analysis was used to show
bibliometric maps and the graphical representation of such maps.

Growth Rate of Publications

Theannual number of publications, annual growth, and average
growth rate of publications were calculated in the following

ways:

Annual growth
= (Total number of publication in current year
— Total number of publications in previous year)

(6)]

Average growthrate (AGR) = [(P;F"")] x 100 (2)
n1

Where P isthetotal number of publicationsin the current year,
and P, _ 4 is the total number of publications in the previous

year.
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Publication Patterns

In this study, we also analyzed the publication trends by
countries (top 10 most prolific countries), distribution of source
journals (top 10 most productive journals), distribution and
coauthorship of ingtitutions (top 10 institutions), and distribution
of authors (top 10 most productive authors). The rank of the
country, journal, institutions, and authors was selected based
on the number of publications.

Research Hot Spot Tendencies

We developed citation bursts and a timeline map using the
VOSviewer software (Centre for Science and Technology
Studies, Leiden University). We also constructed and visualized
clusters based on publications between 2010 and 2021.
However, each cluster was labeled by the keywords provided
by the included articles. The top 100 keywords were selected
for mapping with their co-occurrencein 5 clusters. A circlewith
a label illustrates each node in the keyword map: the bigger

Table 1. The distribution of articles by year between 2010 and 2021.
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circles represent higher frequencies. The color of each circle
indicates which cluster it belongsto. Finally, the thickness and
length of links between nodes show their association strength.

Results

Publication Outputs

Based on our comprehensive search on WoS, we identified a
total of 8739 articleson mHealth technologiesin thethree areas
(weight loss, physical activity, and/or sedentary behavior). After
removing 7704 articles, 1035 articles remained (Table 1). The
reasons for the exclusion of studies are given in Multimedia
Appendix 1, Figure S1. The number of annual publications on
mHealth technol ogiesin these domainsincreased from 7 articles
in 2010 to 173 articles in 2021 (Figure 1). Before 2018, the
number of annual articles did not reach 100. The average annual
growth rate of articles was amaximum of 228.57% in 2012 and
showed a—7.93% decline in 2021.

Year Publication, n Annual growth, n AGR? (%)
2010 7 N/AP N/A
2011 7 0 0.00
2012 23 16 228.57
2013 41 18 78.26
2014 50 9 21.95
2015 71 21 42.00
2016 89 18 25.35
2017 94 5 5.61
2018 123 29 30.85
2019 167 44 35.77
2020 189 22 13.17
2021 174 -15 —7.93

8AGR: average growth rate.
ON/A: not applicable.

https://www.jmir.org/2022/6/e35747
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Figure 1. Number of publications on mobile health technologies in these areas between 2010 and 2021.
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There were a total of 337 journals that published articles on
mHealth technologies in these three domains. However, the
Canadian JMIR mHealth and uHealth was the most productive
journal, publishing 214 (20.67%) articlesin these three domains
(Table 2). Journal of Medical Internet Research, BMC Public
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Health, and International Journal of Environmental Research
and Public Health were in the second, third, and fourth
positions, publishing 71, 36, and 30 articles, respectively, on
these topics. The top 10 journals published 441 articles,
accounting for 42.6% (441/1035) of al publications in these
domains.

Table 2. Top 10 journals that published articles on mobile health technologies for these three domains, 2010-2021.

Rank Journa Country Categories Publication (N=1035), n (%)
1 JMIR mHealth and uHealth Canada Medical informatics 214 (20.67)
2 Journal of Medical Internet Research Canada Medical informatics 71 (6.86)
3 BMC Public Health England Public, environmental, and occupational 36 (3.47)
health
4 International Journal of Environmental Research  Switzerland Public, environmental, and occupational 30(2.89)
and Public Health health
5 Trandlational Behaviora Medicine Switzerland Public, environmental, and occupational 21(2.02)
health
6 BMJ Open England Medicine (general and internal) 18 (1.73)
7 International Journal of Behavioral Nutrition England Nutrition and dietetics 16 (1.54)
and Physical Activity
8 PLOS One United States ~ Multidisciplinary science 16 (1.54)
9 American Journal of Preventive Medicine United States ~ Public, environmental, and occupational 15(1.42)
health
10 Digital Health England Public, environmental, and occupational 14 (1.35)

health

Distribution of Coauthorship of Countries/Regions

Our study showed that researchersfrom 73 countries and regions
conducted research on these topics and published articles in
different international peer-reviewed journals (Figure 2). Of the

https://www.jmir.org/2022/6/e35747
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total 1035 articles, the United States contributed the highest
number (n=405, 39.13%), followed by Australia (n=154,
14.87%), England (n=125, 12.07%), China(n=68, 6.57%), Spain
(n=60, 5.79%), and Canada (n=52, 5.02%) (Table 3).
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Figure 2. The coauthorship network of countries/regions that published at least one article in these domains, 2010-2021. Peoples R China: People's
Republic of China; U Arab Emirates: United Arab Emirates.
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Table 3. Top 10 countries that published articles on mobile health technologies for these three domains, 2010-2021.

Rank Country Publications, n Citations, n

1 United States 405 12,672

2 Australia 154 4301

3 England 125 4602

4 China 68 819

5 Spain 60 1115

6 Canada 52 876

7 South Korea 49 564

8 Netherlands 43 1383

9 Germany 36 519

10 Ireland 31 571
https://www.j mir.org/2022/6/e35747 JMed Internet Res 2022 | vol. 24 | iss. 6 | €35747 | p. 5
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(25 articles), the National University of Singapore (23 articles),
and Duke University (22 articles). Figure 3 displays the
coauthorship analysis of 117 institutions that published at |east
5articles. It forms atotal of 12 clusters (cluster 1, red color, 19
institutions; cluster 2, blue color, 18 institutions; and cluster 12,
ash color, 3 institutions), differentiated by various color.

Distribution of Coauthor ship of Institutions

According to our study findings, 1494 institutes contributed to
at least one study. Table 4 shows the top 10 most productive
research ingtitutes that used mHealth technologies in these
domains. The University of Sydney (36 articles) ranked first
among all research ingtitutions, followed by Deakin University

Table 4. Top 10 institutions that published papers on mobile health technologies for these three domains, 2010-2021.

Rank Institution Country Publications, n Citations, n
1 University of Sydney Australia 36 1009
2 Deakin University Australia 25 413
3 National University of Singapore Singapore 23 324
4 Duke University United States 22 973
5 Central Queensland University Australia 21 1004
6 University of California, San Francisco United States 21 569
7 University of Newcastle Australia 20 754
8 The University of California, Los Angeles United States 20 1613
9 Arizona State University United States 20 504
10 University of Auckland New Zeadland 19 882

Figure 3. The coauthorship network of institutions that contributed at least 5 articles in these domains, 2010-2021.
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Distribution and Coauthor ship of Authors

Based on our study, 1035 articles were published by 4976
authors with at least one article. Table 5 shows the top 10 most
productive authors who conducted and published articles in
these domains. Ralph M ranked highest among all authors (23

https://www.jmir.org/2022/6/e35747

RenderX

hong kong glytech univ

univ ceflg florida

articles), followed by Cornedl V (22 articles), Robyn W (13
articles), and Marie L (12 articles). Our analysis shows that 43
of 4976 authors had published at least 5 articles. The largest set
of associated authors consisted of 20 authors in 3 clusters
(Figure 4).
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Table 5. Top 10 authors that published papers on mobile health technologies for these domains, 2010-2021.

Rank Authors Publications, n Citations, n
1 Raph M 23 775
2 Corneel V 22 1124
3 Robyn W 13 665
4 Marie L 12 68

5 Artur D 11 516
6 Mitch JD 10 551
7 Yoshimi F 9 315
8 llse DB 8 85

9 Pontus H 7 29
10 Yannan J 7 290

Figure 4. The coauthorship network of authors who contributed research regarding mobile health technol ogies for these domains, 2010-2021.
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Co-occurrence Analysis of Top 100 Keywords (cluster 1), green (cluster 2), blue (cluster 3), yellow (cluster

The top 100 keywords were classified into 5 clusters using  4), and violet (cluster 5). The node labels are the keywords, and
keyword-clustering analysis (Figure 5). Thefivemost common  the node size depends on the number of keyword
keywords for mHealth technologies were physical activity co-occurrences. The links connecting two nodes show a
(n=282), mHealth (n=260), exercise (n=220), obesity (n=220),  co-occurrence relationship between the keywords.
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Figure 5. The co-occurrence network of the top 100 keywords in these domains, 2010-2021.
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Main Findings in the self-management of their chronic diseases, provides new

The use of mHealth technologies has been rapidly increasing.
mHeal th technol ogies are virtually ubiquitous and provide great
opportunities to deliver health care management and health
promotion to people in low-resource settings and with limited
accessto care [24-26]. It also facilitates the tracking of activity,
behavior, and weight, allowing for real-time recording, feedback,
and accountability [27]. Previous studies have shown that
mHealth technol ogies support areduction in obesity, improving
physical activity and reducing the risk of developing
life-threatening complications [28-30].

This study explored the bibliometric analyses of mHealth
intervention research in weight loss, physical activity, and
sedentary behavior. By analyzing the results of the data set
regarding the publication pattern on research rel ated to mHeal th
technology with these areas, we found a rapid increase in the
growth of interest in this subject in the last decade. The trend
substantially increased in the most recent years, from 2018 to
2021. This increased trend of publication could reflect the
improvements, functionality, and developments of mHealth

https://www.jmir.org/2022/6/e35747

opportunities and convenience, and addresses potential benefits.
However, an effective cooperation among clinical experts,
mHealth technology developers, and providers must achieve
the ultimate goal and objectives. The primary objective of this
study was to highlight the most frequent subject categories,
along with popular keywords and terms. These aspectsreflected
recent research trends and influentia articles, authors, and
collaboration networks among researchers and institutions. Our
findings show that the United States was the most substantial
contributor, and 4 of the 10 most productive institutions were
from the United States. The Journal of Medical Internet
Research was also the leading journal publishing research in
these three areas as well as a bibliometric study that examined
the overall mHealth literature [ 15].

Global Trendsin mHealth Research

The emergence of mHealth technologies has opened up new
opportunities to improve patient care in many ways. The
obstacles of remote locations and accessibility to awide range
of populations, especialy in areas with minimum medical
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resources, have been reported. The publication growth trends
on these domains between 2010 and 2021 had increased
exponentially. This suggests that the acceptability of mHealth
research on these domains has been increased, and research into
mHealth progressed relatively higher. Since the number of
mHealth users is gradualy increasing, more and more
researchers are focusing on these domains, while the number
of mHealth-related publications are showing increased trends
[31,32]. The number of research papers published in these areas
since 2010 was more than 1000. For journal sources, the top 3
journals publishing mHealth in these domains belong to the
area of medical informatics and public health. As mHealth
technol ogies eval uated wei ght management, increasing physical
activity, and changing sedentary behavior, the authors preferred
top-ranking and reputed journals in medical informatics and
public-related journals. IMIR mHeal th and uHeal th, the Journal
of Medical Internet Research, and BMC Public Health are the
most popular open-access journals and the most popular outlet
for researchers in these fields. Moreover, journals that publish
open access obtain a higher number of citations than non—open
access journals [33,34].

International Trends

Thefindings of our study show that the United States remained
the most productive country in these areas. The number of
annual publicationsin the United States had steadily increased.
This is followed by Australia, England, China, Spain, and
Canada, which were experiencing the rapid growth of research
in these areas using mHealth technologies. The vast majority
(approximately 97%) of American adults own a mobile phone
[35,36], which opens up the opportunity to conduct research
that is particularly relevant to the management of chronic
diseases[37,38]. A previous study reported that more than 40%
of US adults have two or more chronic diseases [39] and 71%
of al UShealth care spending isfor chronic diseases [40]. The
prevalence of obesity in the United States, England, and
Australiaare 37.7% [41], 28%[42], and 26% [43], respectively.
Obesity and sedentary behavior are the major risk factors for
several chronic conditions such as dyslipidemia [44],
cardiovascular disease [45], and cancer [46]. These conditions
are also associated with detrimental psychological, social, and
economic consequences[47]. Therefore, mHealth technologies
have become more attractive for conducting research in these
domains. The five most productive countries had potential
research collaboration inthese domains. A coauthorship network

Wuetd

alwaysreflectsthe collaborative rel ationship among researchers
and provides possible opportunities for other researchers to
collaborate. The most productive European countries (England,
Netherlands, Spain, Ireland, and Norway) had close
collaboration. However, they had a strong collaboration with
the United Statesand Australia. Moreover, Asian countries such
as China, Korea, and India were the most productive countries
and established strong research collaboration with the United
States, England, Netherland, Canada, and Australia. However,
international research collaboration always depends on several
key factors such as internationa relations, geography, and
political and economic alliances[25].

Limitations

Even though our study provided a comprehensive picture of
mHealth research on weight loss, physical activity, and
sedentary behavior, there are still several limitations that need
to be addressed. First, we collected datafrom asingle database.
Although, WoS is an extensive database that offers a wide
variety of publications needed for the comprehensive analysis
of any topic [25,48]. However, future studies might include
other popular databases such as Scopus or PubMed to include
more potential studies. Second, we included only studies
published in English; however, we might have missed some
publications due to this language restriction. Third, we did not
consider gray articles and published material such as meeting
abstracts, letters, and editorials. Finally, we were unable to
conduct individual analyses of weight loss, physical activity,
and sedentary behavior due to the limited number of studies.

Conclusion

Weaimed to present aclear picture of mHealth-related research
inweight loss, physical activity, and sedentary behavior. Likely,
the findings of this study show that the growth rate of mHealth
research regarding these three domains has been rapid in the
past decade and the annual growth rateis continuously growing;
high-income countries like the United States, England, and
Australia are the main force behind mHealth-related research
on these topics; and medical informaticsjournals such as JMIR
mHealth and uHealth and the Journal of Medical Internet
Research are the top contributors to this topic based on the
amount of articles published. Since mHealth researchinto health
care, including these three topics, is accel erating rapidly, these
findings can assist researchers and health care policy makersin
taking proper directionsin future research.
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