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Abstract

Objective: In the digital age, eHealth is vital in modern healthcare, impacting medical services and public health. Despite its
potential in disease management, a comprehensive bibliometric analysis is lacking. This study utilizes bibliometric methods to
explore the evolution of eHealth in disease management from 1999 to 2023, aiming to discern the research status and trends.

Methods: A literature search was conducted using the Web of Science Core Collection (WOSCC) database. Publications and jour-
nals were quantitatively analyzed using Microsoft Office Excel 2023. Country/institution/author collaborations and keyword co-
occurrences were analyzed using VOSviewer. CiteSpace was employed to analyze the citation bursts of reference. A global dis-
tribution network of publications was constructed and thematic trends were analyzed using R package “bibliometrix.”

Results: The study identified 1763 articles on eHealth in disease management. Since 2011, there has been a notable increase in
publications, with the United States (n= 391, 22.08%) and the University of Sydney (n= 60, 3.40%) as leading contributors. High-
quality journals primarily publish this research. Globally, 9631 authors contributed, with Chavannes, Niels H being the most prolific
(n= 23). Author co-citation analysis indicated Eysenbach, G as the most cited (n= 336). Research currently focuses on developing
a comprehensive eHealth framework, optimizing mHealth for chronic diseases, improving eHealth intervention trial reporting,
assessing social factors in eHealth literacy, and examining telemedicine’s role during the Covid-19 pandemic.

Conclusion: This study offers a comprehensive overview of eHealth research in disease management. eHealth’s potential in dis-
ease prevention and treatment is significant. To enhance eHealth’s impact, international collaboration, technological innovation,
tailored intervention trials, addressing the digital divide, and solving legal and ethical issues are crucial. This study will guide
future research endeavors, with the goal of enhancing eHealth’s benefits and expanding its accessibility to a wider patient base.
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Introduction
With the advent of the digital era, eHealth has become an
integral part of the modern healthcare system. eHealth can
be understood as a series of actions and practices that use
electronic technologies to facilitate health management,
communication, and data analysis.1 In the field of disease
management, eHealth applications typically include skill
training, websites, electronic personal health records,
remote patient monitoring, and education.2 Since the late
1990s, the application and research of eHealth have grad-
ually gained attention. It has not only changed the way
medical services are delivered but also brought revolution-
ary impacts to disease research and public health practices.3

A survey study targeting the 53 member states of theWorld
Health Organization (WHO) European region showed that the
development of eHealth has had a positive impact on improving
the quality ofmedical decision-making in the region, enhancing
patients’ self-management abilities, and promoting the formula-
tion and implementationofpublic healthpolicies.4 Furthermore,
with the integration of big data and artificial intelligence tech-
nologies, the potential of eHealth in disease prevention, diagno-
sis, and treatment has been greatly expanded. This has not only
deepened our understanding of complex disease mechanisms
but also propelled the development of precision medicine.5

Bibliometrics is a quantitative and qualitative analysis
method widely used in scientific literature, aimed at reveal-
ing the current status and development trends within a spe-
cific field.6 In recent years, the current status and trends of
various aspects of eHealth research, such as keyword theme
distribution,7 eHealth literacy,8 health information manage-
ment,9 adoption of ehealth services,10 and social impacts,11

have been analyzed through bibliometrics. These studies
highlight the broad, multidisciplinary nature of eHealth.
Nevertheless, bibliometric analyses focusing on eHealth
in disease management remain significantly scarce.

Given the increasing global burden of aging populations and
chronic diseases, the role of eHealth in disease prevention and
management has become increasingly prominent. Therefore,
this study aims to trace the development of eHealth in disease
research from 1999 to 2023 through bibliometric methods,
using visualization tools. We will collect and analyze relevant
scientific papers using theWOSCCdatabase, aiming to identify
key research areas, mainstream research topics and trends, as
well as leading research institutions and scholars. With this
quantitative analysis,we hope to provide readerswith a compre-
hensive perspective to understand the current status and future
potential of eHealth applications in diseases.

Methods

Search strategy

On February 26, 2024, a literature search was conducted on the
WoSCC database (https://www.webofscience.com/wos/woscc/
basic-search). The search formula was TS= (ehealth) AND TS
= (disease), and we limited the document types to “articles”
and “reviews,” excluding non-English literature (Figure 1).

Statistical analysis

VOSviewer (version 1.6.20)12 is a tool for bibliometric ana-
lysis and knowledge map visualization. It not only helps
researchers identify and analyze patterns and trends in

Figure 1. Publications screening flowchart.
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scientific literature but also reveals the knowledge structure
and collaboration network of research fields through the gen-
erated relationship maps. In this study, we used this software
to complete national and institutional analysis, author and
co-citation author analysis, and keyword co-occurrence
analysis.

CiteSpace (version6.3.R1)13 is awidelyused literature visu-
alization analysis tool in scientific research. This software helps
researchers identify and analyze hotspots and trends in

scientific literature. In this study, we used CiteSpace to
analyze the citation bursts of reference.

The R package “bibliometrix” (version 3.2.1) (https://
www.bibliometrix.org)14 is an R software package specific-
ally designed for bibliometric and scientometric analysis. In
this study, we used it to construct a global distribution
network of publications and perform topic trend analysis.
Additionally, we used Microsoft Office Excel 2023 for
quantitative analysis of the publications and journals.

Figure 2. Annual publications in eHealth in disease research from 1999 to 2023.

Table 1. Top 10 countries and institutions for eHealth in disease research.

Rank Country Counts Institution Counts

1 USA (North America) 391 (22.08%) University of Sydney (Australia) 60 (3.40%)

2 Netherlands (Europe) 280 (15.91%) University of Toronto (Canada) 49 (2.78%)

3 Germany (Europe) 189 (10.72%) Leiden University (Netherlands) 48 (2.72%)

4 Australia (Oceania) 181 (10.27%) Radboud University Nijmegen (Netherlands) 45 (2.55%)

5 England (Europe) 156 (8.85%) University of Amsterdam (Netherlands) 38 (2.16%)

6 Canada (North America) 137 (7.76%) University of Twente (Netherlands) 38 (2.16%)

7 China (Asia) 119 (6.75%) Maastricht University (Netherlands) 37 (2.10%)

8 Spain (Europe) 106 (6.01%) Karolinska Institute (Sweden) 36 (2.04%)

9 Sweden (Europe) 98 (5.56%) University of British Columbia (Canada) 27 (1.53%)

10 Italy (Europe) 88 (4.99%) Vrije University Amsterdam (Netherlands) 27 (1.53%)
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Results

The number of publications and growth trends

A total of 1763 research articleswere published over the past 24
years (1999–2023, Figure2).The earliest publicationwas in the
year 2003.15 Looking at the growth rate of annual publication
numbers, the number of papers published in the early period
(1999–2002) was zero, indicating that research on eHealth in
diseases had not yet attracted widespread attention during this

time. Between 2003 and 2010, related papers were published
sporadically, but the average annual publication volume was
only about 3.4 papers, which was still in the initial stage of
research.Starting from2011, the annual numberof publications
increased significantly, with a growth rate of 180% that year
and the number of papers has been on an upward trend since
then. In the past five years (2019–2023), the number of
related papers published accounted for 74.02% (1305/1763)
of the total number of publications.

Figure 3. Visualization of global distribution networks (A) and analysis of co-authorship between countries (B) for the eHealth in disease
study.
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Country and institutional analysis

The publications originated from 106 countries and 3092
institutions, with a primary concentration in Europe,
North America, Asia, and Oceania (Table 1). The
United States led the country publication count with
391 publications, accounting for 22.08%, followed by
the Netherlands (n= 280, 15.91%), Germany (n= 189,
10.72%), and Australia (n= 181, 10.27%). China held a
leading position in Asia with a total of 119 publications,
making up 6.75%. To gain a deeper understanding of
international collaboration trends, we filtered countries
that contributed at least 10 publications each and
created a collaborative network graph based on this criter-
ion (Figure 3). The graph revealed active cooperation
among multiple countries, such as the United States
with Canada, the Netherlands, China, etc.; China also
demonstrated a high level of collaborative activity with
Canada, Australia, Germany, and South Korea.

Among the top 10 institutions by publication volume, the
University of Sydney ranked first with 60 contributions,
accounting for 3.40%, followed by the University of Toronto
(n=49, 2.78%), Leiden University (n= 48, 2.72%), and
RadboudUniversityNijmegen (n= 45,2.55%).Usinga thresh-
old of at least 10 publications, we conducted a screening and
visualization analysis of the institutions and constructed a col-
laborative network graph based on their publication volumes
and interrelationships (see Figure 4). Figure 4 illustrates that
the University of Sydney has close cooperative relationships
with the George Inst Global Hlth and Flinders University of

SouthAustralia; theUniversity ofTorontomaintains active col-
laborative connectionswith theUniversity of British Columbia
and the University of Melbourne.

Journal analysis

A total of 1763 articles are spread across 544 journals, with
the top 10 journals accounting for 684 articles, which con-
stitutes 38% of the overall publication count. As shown in
Figure 5, these leading journals have impact factors
ranging from 1.4 to 5.8. Notably, four journals exceed an
impact factor of 3 (Figure 5(A)). Furthermore, eight jour-
nals are categorized in the Q1 and Q2 quartiles according
to the Journal Citation Reports (JCR).

Authors and co-cited authors

Globally, 9631 authors participated in eHealth research related
to diseases. Among the top 10 authors, three published more
than 15 papers (Table 2). Chavannes, Niels H has the highest
number of articles (n= 23), followed by Knitza, Johannes (n
=19) and Redfern, Julie (n=16). Based on authors who pub-
lished five or more papers, we constructed a collaboration
network (Figure 6(A)). In this figure, the node for
Chavannes, Niels H is the largest, and he has active collabora-
tions with Car, Josip; Ho, Kendall; Kasteleyn, Marise J.

Among the top 10 co-cited authors, three have been cited
more than 150 times (Table 2). Eysenbach, G leads with 336
citations, followed by Norman, CD with 216 citations and

Figure 4. Visualization of the analysis of co-authorship between institutions of the eHealth in disease study.
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Michie, S with 180 citations. We filtered authors who were
co-cited at least 40 times and created a co-citation network
map based on this criterion (Figure 6(B)). As shown in
Figure 6(B), there are active co-citation links between different
authors, such as Eysenbach, Gwith Bandura, A; Glasgow, RE,
and Norman, CD with Xie, B; Fox, S.

Co-cited references

Among the top 10most cited references, eachwas cited at least
49 times (Table 3). Notably, two papers were cited over 100
times: “Norman CD, 2006, J Med Internet Res” (n=133)
and “Moher D, 2009, BMJ-Brit Med J” (n=106). To
analyze co-citation relationships, we selected references that

were cited at least 23 times and constructed a co-citation
network map based on this criterion (Figure 7). As shown in
Figure 7, “Norman CD, 2006, J Med Internet Res” has signifi-
cant co-citation links with “EysenbachG, 2001, JMed Internet
Res” and “Braun V., 2006, Qual. Res. Psychol.”

Citation bursts in references

A citation burst refers to a phenomenon where the number of
citations for a particular piece of literature significantly
increases within a specific period following its publication,
often indicating that the research topic or findings discussed
in the literature have garnered widespread attention in the aca-
demic community.26 In this study, we employed the CiteSpace

Figure 5. The publication numbers, impact factors (A), and JCR quartiles (B) of the ten top-ranking journals for eHealth in disease
research.
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analytical tool to identify 10 key references that exhibited
strong citation bursts in the field of e-health and disease
research (Figure 8). As depicted in Figure 8, each red hori-
zontal bar represents the citation burst period for a refer-
ence, with these occurrences spanning from 2011 to
2019. Among these 10 references, “PRISMA Extension
for Scoping Reviews (PRISMA-ScR): Checklist and
Explanation” by Tricco AC et al. exhibited the most pro-
nounced citation burst (strength= 10.91), followed by
“Telehealth Interventions to Support Self-Management
of Long-Term Conditions: A Systematic Metareview of
Diabetes, Heart Failure, Asthma, Chronic Obstructive
Pulmonary Disease, and Cancer” authored by Peter
Hanlon et al. (strength= 8.98). Both of these references
experienced their citation bursts between 2021 and 2023.
Overall, the citation burst strength for these 10 references
ranged from 6.47 to 10.91, with durations lasting between
2 to 5 years. Following the order in Figure 8, we summar-
ized the main research content of these references in
Table 4.

Hot topics and frontiers

Keyword Co-occurrence Analysis offers insight into the
knowledge structure, topic distribution, and research hot-
spots and trends within a particular research field. Table 5
lists the top 20 high-frequency keywords in eHealth
research concerning disease prevention and treatment.
These keywords highlight several core focuses within the
current eHealth domain, including the integration of tech-
nology, management of chronic diseases, dissemination

and comprehension of health information, and addressing
global health challenges such as the COVID-19 pandemic.
We used VOSviewer to filter keywords appearing 20 times or
more and constructed a network map (Figure 9(A)). These
keywords can be categorized into three groups: firstly, tech-
nologies and platforms, which include eHealth, mHealth, tele-
medicine, digital health, telehealth, mobile health, and the
internet; secondly, applications and research in diseases,
which encompass chronic disease, cardiovascular disease, dia-
betes, COVID-19, self-management, physical activity, public
health, and systematic review; and lastly, health literacy, cov-
ering eHealth literacy and health literacy.

Trend topic analysis of keywords (Figure 9(B)) indicates
that from 2012 to 2014, research concentrated on utilizing
electronic medical records and clinical decision support tools
to enhance medical services. In 2015–2017, there was a
shift in emphasis towards individual health behaviors and
how to deliver health information to consumers via the inter-
net, with key terms being “health behavior” “internet” and
“consumer health information.” Since 2018, interest has
pivoted towards the application of mobile health technologies
in the self-management of chronic diseases and how smart-
phones and other digital tools can facilitate health behavior
and management, with key terms including “mHealth” “self-
management” “chronic disease” “smartphone,” and “health
promotion.” Notably, during the COVID-19 pandemic
period (2020–2023), research predominantly focused on tele-
medicine and digital health in disease prevention, diagnosis,
and management, with primary keywords such as
“COVID-19” “telemedicine” “telehealth” “digital health”
“mobile phone” and “coronary artery disease.”

Table 2. Top 10 authors and co-cited author in eHealth in disease research.

Rank Authors (OrcID / ResearchID) Counts Co-cited authors (OrcID / ResearchID) Citations

1 Chavannes, Niels H. (0000-0002-8607-9199) 23 Eysenbach, G (0000-0001-6479-5330) 336

2 Knitza, Johannes (DWK-3270-2022) 19 Norman, CD (GGW-4073-2022) 216

3 Redfern, Julie (0000-0001-8707-5563) 16 Michie, S (A-1745-2010) 180

4 Schett, Georg (CDV-3677-2022) 10 Moher, D (0000-0003-2434-4206) 122

5 Kleyer, Arnd (0000-0002-2026-7728) 9 Bandura, A (0000-0003-0598-2237) 112

6 Neubeck, Lis (0000-0001-5852-1034) 9 Glasgow, RE (EWJ-5272-2022) 99

7 Simon, David (HOX-3989-2023) 8 Braun, V (GFA-2650-2022) 93

8 Peiris, David (GBZ-6072-2022) 7 Lorig, KR (IMG-1610-2023) 92

9 Richard, Edo (0000-0002-7250-3390) 7 Venkatesh, V (KVT-1218-2024) 82

10 Kivipelto, Miia (AAS-3557-2021) 6 Greenhalgh, T (GBT-8823-2022) 81

Chen et al. 7



Figure 6. Visualization of authors (A) and co-cited authors (B) for eHealth in disease research.
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Discussion

The number of publications and growth trends

From 1999 to 2024, the number of publications related to
eHealth and disease research experienced a process from

non-existence to significant growth. .This trend has been
primarily driven by technological advancements, global
health challenges, and the need to enhance the efficiency
of healthcare services. The development of mobile health
applications, big data, and artificial intelligence has

Table 3. Top 10 co-cited references for eHealth in disease research.

Rank Co-cited reference Counts

1 norman cd, 2006, j med internet res, v8, doi 10.2196/jmir.8.2.e916 132

2 moher d, 2010, int j surg, v8, p658, doi 10.1016/j.ijsu.2010.02.00717 106

3 eysenbach g, 2001, j med internet res, v3, doi 10.2196/jmir.3.2.e2018 98

4 braun v., 2006, qualitative research in psychology, v3, p77, doi 10.1191/1478088706qp063oa19 85

5 eysenbach g, 2005, j med internet res, v7, doi 10.2196/jmir.7.1.e1120 76

6 norman cd, 2006, j med internet res, v8, doi 10.2196/jmir.8.4.e2721 71

7 van gemert-pijnen jewc, 2011, j med internet res, v13, doi 10.2196/jmir.167222 60

8 michie s, 2013, ann behav med, v46, p81, doi 10.1007/s12160-013-9486-623 50

9 webb tl, 2010, j med internet res, v12, doi 10.2196/jmir.137624 50

10 neter e, 2012, j med internet res, v14, doi 10.2196/jmir.161925 49

Figure 7. Visualization of co-cited references for eHealth in disease research.
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significantly improved the accuracy and effectiveness of
eHealth tools in medical diagnostics and treatment.36

Concurrently, global health challenges such as the manage-
ment of chronic diseases, the aging population, and the
COVID-19 pandemic have heightened the demand for
eHealth solutions.37 Additionally, in response to rising
medical costs and the demand for high-quality healthcare
services, eHealth systems have become an important
means to improve service efficiency.38It is anticipated that
the application of eHealth in medical practice will
become more widespread in the future, and its popularity
in academic research and practical applications will con-
tinue to rise.

Country and institutional analysis

A total of 106 countries and 3092 institutions worldwide
have published literature on electronic health in disease
research, reflecting the extensiveness and diversity of inter-
national collaboration. Despite the participation of coun-
tries across multiple continents, Europe and North
America continue to dominate the field. The United States
is the most representative, accounting for 22.08% of publi-
cations. China, as the Asian country with the highest
volume of publications, has shown a significant growth
trend over the past five years and has actively engaged in
international cooperation, enhancing its influence in
global electronic health research. This trend is likely
related to the Chinese government’s policies emphasized
in the “Healthy China 2030” planning outline, which priori-
tize health, technology innovation, and the balanced alloca-
tion of medical resources.39 International cooperation is
crucial for the development of eHealth in the disease
sector. Currently, developed countries dominate this field,
while developing countries face challenges such as insuffi-
cient funding, weak infrastructure, lack of leadership, and
poor governance.40 To address these challenges, it is
recommended to establish international eHealth standards,
promote data interoperability and sharing, and strengthen

resource sharing and technology transfer through the estab-
lishment of international cooperative partnerships and plat-
forms, thereby promoting the overall development of global
eHealth in the disease sector.

In terms of institutional output, the University of Sydney (n
=60, 3.40%) ranks first, followed by the University of
Toronto (n=49, 2.78%) and Leiden University (n=48,
2.72%). It is noted that these three institutions are all within
the top 100 universities globally,41 indicating that eHealth
research in diseases is favored by the world’s leading univer-
sities. The collaborative network reveals good cooperative
relationships between some institutions, such as the
University of Sydney’s partnership with the George Institute
for Global Health and the Flinders University of South
Australia. Such collaboration plays an important role in pro-
moting innovative research and development in the global
eHealth field concerning diseases. Based on these findings,
researchers are advised to consider establishing joint research
projects with these active institutions or to apply for their visit-
ing scholar programs and educational projects.

Journal analysis

Among the top 10 journals by publication volume, eight are
classified within the high-impact Q1 or Q2 categories. This
highlights the significant influence that reputable inter-
national journals exert on progressing eHealth research per-
tinent to disease fields. The journals encompass diverse
disciplines such as health care sciences and services,
medical informatics, environmental sciences, public
health, environmental and occupational health, and health
policy and services. This diversity underscores the interdis-
ciplinary approach inherent in eHealth research related to
disease management. Consequently, we advise researchers
to consider the interdisciplinary and diverse nature of
their audience when drafting articles. Tailoring content to
this broad readership can enhance the accessibility and
impact of their research, ensuring that findings resonate
with a wide-ranging and specialized academic community.

Figure 8. Top 10 references with the strongest citation bursts. Red bars indicate time periods with high citation.
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Table 4. The main research contents of the 10 references with strong citations bursts.

Rank Strength Main research content

1 7.43 Explores a holistic, evidence-based support for eHealth framework designed to enhance the adoption and impact of
eHealth technologies in healthcare practice.22

2 7.12 Development of the CONSORT-EHEALTH checklist to improve the quality of reporting of trials of electronic and mobile
health interventions and to provide a basis for evaluating their effectiveness and applicability.27

3 7.85 Discusses the use of mobile mHealth technology in cardiovascular disease prevention and its impact on consumer
behavior.28

4 8.78 A systematic literature review was conducted to assess the effectiveness of mHealth technologies in improving patient
adherence in chronic disease management, as well as the availability, feasibility, and acceptance of related tools.29

5 8.27 To explore the impact of sociodemographic variables, social determinants, and electronic device use habits on eHealth
literacy among baby boomers and older adults.30

6 6.27 Exploring how to improve chronic care models through eHealth tools.31

7 10.91 Introduction of the PRISMA-ScR (Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews) checklist and its interpretation, aimed at improving the scoping review methodology and
reporting quality.32

8 8.98 Evaluate the impact of telehealth interventions on chronic disease self-management and the identification of effective
self-management support components.33

9 6.86 Discuss the use of telemedicine in Covid-19.34

10 6.47 To explore the socio-demographic factors that influence the use of eHealth services by people with chronic diseases.35

Table 5. Top 20 keywords for eHealth in disease research.

Rank Keywords Counts Rank Keywords Counts

1 eHealth 1056 11 physical activity 78

2 mHealth 395 12 eHealth literacy 68

3 telemedicine 256 13 systematic review 56

4 digital health 162 14 health literacy 45

5 self-management 113 15 cardiovascular disease 43

6 mobile phone 107 16 diabetes 41

7 covid-19 104 17 public health 41

8 telehealth 103 18 prevention 40

9 internet 98 19 technology 38

10 chronic disease 89 20 smartphone 36

Chen et al. 11



Authors and co-cited authors

Chavannes, Niels H. leads in the number of publications with
a total of 23 papers. Among these, four have been cited over
40 times. These papers explore the application of eHealth tech-
nologies in various disease management and healthcare
sectors, including a randomized control study on home mon-
itoring for idiopathic pulmonary fibrosis patients,42 the design

of remote monitoring programs for COVID-19 patients,43 life-
style interventions for diabetes patients,44 and the conditions
and challenges in primary care practices.45 Knitza, Johannes
(n=19) ranks second in publication volume, with two
highly cited articles that systematically evaluate mobile appli-
cations in rheumatology46 and investigate the awareness and
use of Mobile health among chronic rheumatology patients.47

Additionally, Redfern, Julie (n=16), who ranks third in

Figure 9. Author keyword co-occurrence analysis (A) and Trend Topics analysis (B).
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publication volume, focuses on research into eHealth applica-
tions in cardiovascular diseases.48,49Their research has high-
lighted three key issues that require ongoing attention in the
management of diseases using eHealth: first, using e-health
technology to improve the timeliness and accuracy of
patient monitoring, especially in response to public health
crises like COVID-19; second, promoting personalized
health management by enhancing patients’ self-management
abilities and participation to meet the specific needs of patients
with chronic diseases; third, shaping new models of future
medical practice through the development and application of
e-health technology, aiming to improve the efficiency of the
entire healthcare system.

The two most co-cited authors are Eysenbach, G. (n
= 336) and Norman, C.D. (n= 216). In 2001, as the term
eHealth began to gain popularity, Eysenbach’s paper
“What is e-health?” was among the first to discuss its aca-
demic definition, highlighting the significance of eHealth
beyond technological advancements and marking an
emphasis on the contemplation of electronic applications
in health and a cultural shift in the field.18 This paper pro-
vided an important framework for future eHealth research.
Subsequently, Norman, C.D., along with Skinner, H.A.,
introduced the concept of eHealth literacy in two consecu-
tive articles published in 2006, constructing a model that
includes various types of literacy,16 and designed the
eHealth Literacy Scale (eHEALS) to assess consumers’ per-
ceived skills in using information technology to manage
health issues,21 laying a theoretical and practical foundation
for future research and application in the field of eHealth.
Their work underscores that eHealth represents not
merely a technological advancement, but a transformation
in culture and practice, which is crucial for comprehending
the role of eHealth in disease management.

Co-cited references

In this study,we compiled a list of the top tenmost co-cited arti-
cles in the field of eHealth research related to disease manage-
ment, focusing on three core themes: eHealth literacy (n= 3),
evaluation of eHealth interventions and effectiveness (n= 5),
and construction of eHealth models (n=2). EHealth literacy
is a crucial element for the successful application of eHealth
in disease management. The eHealth Literacy Scale developed
by Norman, C.D.21 and Neter, E’s research on the impact of
social environments in the internet era on user eHealth literacy
differences25 provide references for assessing population
eHealth literacy levels and developing strategies. In the infor-
mation age, the issue of the digital divide has become increas-
ingly prominent. Researching strategies and methods to
enhance eHealth literacy and considering the synergistic
effects of technological innovation, social policy, and educa-
tional strategies are vital for promoting the fair and efficient
application of eHealth in disease management.

The evaluation of eHealth trials and their effectiveness is
essential for verifying the efficacy of eHealth interventions.
Facing the challenge of high user attrition rates in eHealth
trials, Eysenbach, G’s “The Law of Attrition”20 offers new
perspectives and analytical tools. Moreover, the high
co-citation rates of Moher, D’s “The PRISMA Statement”17
and Webb, TL’s review on using internet technologies to
promote health behavior change24 highlight the importance
of systematic reviews and meta-analyses in assessing the
effects of eHealth interventions. Such research can provide
critical, high-quality evidence for clinical practices.
However, at present, there is a relative paucity of rigorous
trial studies on eHealth interventions for diseases, indicating
a need for increased research efforts in this domain.

Explorations in constructing eHealth models are led by
Eysenbach, G’s “What is e-health?”18 and van Gemert-Pijnen,
JEWC et al.’s “A Holistic Framework to Improve the Uptake
and Impact of eHealth Technologies”.22 Their early explora-
tions lay the foundation for clarifying the role of eHealth in
disease management and establishing a comprehensive
eHealth framework that integrates user participation, design
innovation, and effective business models. Strengthening inter-
disciplinary cooperation in the future to comprehensively
address the acceptance and integration issues of eHealth in
healthcare systems is key to promoting the effective application
of eHealth in diseasemanagement and improving patient health
outcomes.

Hot topics and frontiers

In Table 4, we have summarized the core research topics of
10 cited burst articles. Analyzing these topics reveals the
current research focus within the eHealth domain: this
includes developing sophisticated eHealth frameworks to
strengthen the integration of medical practices; optimizing
mHealth applications for chronic diseases such as cardio-
vascular illnesses; enhancing reporting standards for
eHealth intervention trials; assessing social factors that
influence eHealth literacy; and examining the role of tele-
medicine during the Covid-19 pandemic.

A further analysis of key terms reveals the development
trends of eHealth research in diseases. From a technological
perspective, mobile health, telemedicine, and digital health
have become critical areas of current eHealth research. In
the future, integrating smart terminal applications, wearable
health monitoring devices such as biosensors, and artificial
intelligence algorithms to achieve preventive, diagnostic,
monitoring, and personalized treatment solutions for dis-
eases will emerge as a new research area.50–52 This inte-
grated approach not only expands the application scope of
eHealth in disease management but also deepens its conno-
tation. However, the rapid transformation of technology has
led to diversification and widespread application of eHealth
intervention measures, requiring these measures to con-
stantly update and iterate. Assessing the effectiveness of
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these measures faces challenges in controlling test environ-
ments and determining comparative interventions, necessitat-
ing the development of evaluation methods covering design,
updating, and implementation stages, as well as the use of stat-
istical techniques to handle complex datasets.53 Moreover, the
implementation of eHealth involves multiple legal and ethical
barriers such as data management security, confidentiality pro-
tection, compliant storage, regulatory enforcement, and policy
formulation.54 Therefore, exploring methods to address these
challenges is crucial for enhancing the confidence of policy-
makers and practitioners.

In disease application research, self-management,
COVID-19, chronic diseases, cardiovascular diseases, and dia-
betes have become hot keywords. Despite the tremendous
potential of eHealth in improving self-care for patients with
chronic diseases,55 supporting medicationmanagement,56 pro-
motingmental health,57 and improving quality of life,58 there is
still a lack of sufficient evidence from quantitative, qualitative,
and mixed-method research, necessitating more rigorous
experimental design studies.59 Public health monitoring and
responding to emergingepidemics, suchas theCOVID-19pan-
demic, are also research priorities,60 reflecting the potential of
eHealth in tracking health status, predicting disease trends,
and addressing global health challenges. Notably, factors
such as responsiveness, assurance, and tangibility of eHealth
services are crucial for maintaining user trust in the
post-COVID-19 era.61

eHealth literacy is another prominent research theme,
emphasizing the abilities and understanding required by indivi-
dualswhenusing eHealth resources and services.62 The level of
eHealth literacy is influenced by various factors, including age,
gender, literacy, socioeconomic factors, and language.63

Therefore, special attention needs to be paid to socially vulner-
able groups, such as the elderly, ethnic minorities, low-income
individuals, those with lower educational levels, and rural resi-
dents. Currently, specific eHealth literacy education and appro-
priate eHealth intervention measures for these groups are
relatively lacking,64 which is an area worthy of future attention
to promote health equity.

Limitations
This study employs bibliometric methods to systematically
analyze the current state and development trends of eHealth
research in the context of diseases. Our findings aim to
provide a comprehensive reference for researchers in the
field. However, there are several limitations to this study.
Firstly, the research is confined to literature within the
WoSCC database, which means that relevant studies in
other databases may have been omitted. Additionally, due
to language constraints, non-English literature was not
included in the analysis, potentially overlooking some valu-
able research contributions. Lastly, due to temporal con-
straints in data acquisition, literature published in 2024

could not be incorporated into this analysis. Therefore,
we might not reflect some of the most recent research out-
comes. Future research could consider including a broader
range of databases, covering literature in more languages,
and updating to the most recent data to provide a more com-
prehensive research perspective.

Conclusion
From 1999 to 2023, research on eHealth in the field of dis-
eases has shown a significant growth trend, peaking in
recent years, indicating a high level of global interest in
eHealth. Western countries such as the United States, the
Netherlands, and Germany have made prominent contribu-
tions to this field, and international collaboration is crucial
for driving innovative research. High-quality journals have
become major platforms for publishing research findings,
helping to ensure that results are widely recognized and dis-
seminated. Core authors and co-cited documents provide an
important theoretical and practical foundation for the field,
guiding research directions. Current research focuses
include improving and integrating eHealth frameworks to
enhance medical practice, optimizing mHealth applications
for chronic disease management, raising reporting stan-
dards for intervention trials, assessing social factors affect-
ing eHealth literacy, expanding telemedicine applications in
public health surveillance and response to sudden out-
breaks, and addressing legal and ethical issues related to
data security and privacy protection, among others. These
focal areas reflect the challenges and opportunities faced
by eHealth technologies in practical applications. With con-
tinuous technological evolution and increasing societal
demand for health information, the application prospects
of eHealth in disease prevention and treatment are broad.

Author’s note: Xinghe Zhang is also affiliated at Yunnan Key
Laboratory of Integrated Traditional Chinese and Western
Medicine for Chronic Disease in Prevention and Treatment,
Yunnan University of Chinese Medicine, Kunming, China.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding: The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: This study was supported by Yunnan Province Innovation
Team of Prevention and Treatment for Brain Diseases with
Acupuncture and Tuina (Grant No. 202405AS350007), Yunnan
Provincial Department of Science and Technology’s Biomedical
Key Project (Grant No. 202102AA100016), and National Natural
Science Foundation of China (Grant No. 82374614).

ORCID iD: Suyu Chen https://orcid.org/0000-0001-8455-7444

14 DIGITAL HEALTH

https://orcid.org/0000-0001-8455-7444
https://orcid.org/0000-0001-8455-7444


References
1. Shaw T, McGregor D, Brunner M, et al. What is eHealth (6)?

development of a conceptual model for eHealth: qualitative
study with key informants. J Med Internet Res 2017; 19: e324.

2. Verweel L, Newman A, Michaelchuk W, et al. The effect of
digital interventions on related health literacy and skills for
individuals living with chronic diseases: a systematic review
and meta-analysis. Int J Med Inf 2023; 177: 105114.

3. Rauwerdink A, Kasteleyn MJ, Haafkens JA, et al. A national
eHealth vision developed by university medical centres: a
concept mapping study. Int J Med Inf 2020; 133: 104032.

4. Saigí-Rubió F, do Nascimento IJB, Robles N, et al. The
current status of telemedicine technology use across the
world health organization european region: an overview of
systematic reviews. J Med Internet Res 2022; 24: e40877.

5. Gupta D, Rodrigues J, Peng SL, et al. Editorial: Artificial
intelligence for ehealth. Front Public Health 2022; 10:
852840.

6. Nicolaisen J. Bibliometrics and citation analysis: from the
science citation Index to cybermetrics. J Am Soc Inf Sci
Technol 2010; 61: 205–207.

7. Nwagwu WE and Onyancha OB. Visualization and mapping
of global eHealth research based on keywords. Global Knowl
Memory Commun 2024; 73: 453–476.

8. NwagwuWE. Evolution and thematic structure of research on
e-health literacy. Kybernetes 2024. [Early Access] doi:10.
1108/K-07-2023-1340

9. Valencia-Arias A, Bermeo-Giraldo MC, Gallegos A, et al.
Research trends in health information management. J
Pharmacy Pharmacognosy Res 2023; 11: 473–488.

10. Cobelli N and Blasioli E. To be or not to be digital? A biblio-
metric analysis of adoption of eHealth services. Tqm J 2023;
35: 299–331.

11. Uribe-Toril J, Ruiz-Real JL and Nievas-Soriano BJ. A study
of eHealth from the perspective of social sciences.
Healthcare 2021; 9: 108.

12. van Eck NJ and Waltman L. Software survey: VOSviewer, a
computer program for bibliometric mapping. Scientometrics
2010; 84: 523–538.

13. Chen CM and CiteSpace II. Detecting and visualizing emer-
ging trends and transient patterns in scientific literature. J
Am Soc Inf Sci Technol 2006; 57: 359–377.

14. Aria M and Cuccurullo C. Bibliometrix: An R-tool for com-
prehensive science mapping analysis. J Informetr 2017; 11:
959–975.

15. Larner AJ. Use of the internet and of the NHS direct telephone
helpline for medical information by a cognitive function clinic
population. Int J Geriatr Psychiatry 2003; 18: 118–122.

16. Norman CD and Skinner HA. Ehealth literacy: essential skills
for consumer health in a networked world. J Med Internet Res
2006; 8: e9.

17. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting
items for systematic reviews and meta-analyses: the
PRISMA statement. Int J Surg 2010; 8: 336–341.

18. Eysenbach G.What is e-health? J Med Internet Res 2001; 3: e20.
19. Braun VCV. Using thematic analysis in psychology.Qual Res

Psychol 2006; 3: 77–101.
20. Eysenbach G. The law of attrition. JMed Internet Res 2005; 7: e11.

21. Norman CD and Skinner HA. eHEALS: The eHealth literacy
scale. J Med Internet Res 2006; 8: e27.

22. van Gemert-Pijnen J, Nijland N, van Limburg M, et al. A hol-
istic framework to improve the uptake and impact of eHealth
technologies. J Med Internet Res 2011; 13: e111.

23. Michie S, Richardson M, Johnston M, et al. The behavior
change technique taxonomy (v1) of 93 hierarchically clus-
tered techniques: building an international consensus for the
reporting of behavior change interventions. Ann Behav Med
2013; 46: 81–95.

24. Webb TL, Joseph J, Yardley L, et al. Using the internet to
promote health behavior change: a systematic review and
meta-analysis of the impact of theoretical basis, use of behav-
ior change techniques, and mode of delivery on efficacy. J
Med Internet Res 2010; 12: e4.

25. Neter E andBrainin E. Ehealth literacy: extending the digital divide
to the realmofhealth information.JMedInternetRes2012;14: e19.

26. Wu FP, Gao JF, Kang J, et al. Knowledge mapping of exo-
somes in autoimmune diseases: a bibliometric analysis
(2002–2021). Front Immunol 2022; 13: 939433.

27. Eysenbach G and Grp C-E. CONSORT-EHEALTH: improving
and standardizing evaluation reports of web-based and Mobile
health interventions. J Med Internet Res 2011; 13: e126.

28. Burke LE, Ma J, Azar KMJ, et al. Current science on con-
sumer use of Mobile health for cardiovascular disease preven-
tion A scientific statement from the American Heart
Association. Circulation 2015; 132: 1157–1213.

29. S H, Id- Orcid X, E G-G, Id O, D F, Id O, et al. Impact of
mHealth chronic disease management on treatment adherence
and patient. D - 100959882. (- 1438–8871 (Electronic)):- e52.

30. Tennant B, Stellefson M, Dodd V, et al. Ehealth literacy and
web 2.0 health information seeking behaviors among baby
boomers and older adults. J Med Internet Res 2015; 17: e70.

31. Gee PM, Greenwood DA, Paterniti DA, et al. The eHealth
enhanced chronic care model: a theory derivation approach.
J Med Internet Res 2015; 17: e86.

32. Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for
scoping reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med 2018; 169: 467–473.

33. Hanlon P, Daines L, Campbell C, et al. Telehealth interven-
tions to support self-management of long-term conditions: a
systematic metareview of diabetes, heart failure, asthma,
chronic obstructive pulmonary disease, and cancer J Med
Internet Res 2017 May 17; 19: e172.

34. Hollander JE and Carr BG. Virtually perfect? Telemedicine
for Covid-19. N Engl J Med 2020; 382: 1679–1681.

35. Reiners F, Sturm J, Bouw LJW, et al. Sociodemographic factors
influencing the use of eHealth in people with chronic diseases. Int
J Environ Res Public Health 2019; 16: 645.

36. Pap IA and Oniga S. A review of converging technologies in
eHealth pertaining to artificial intelligence. Int J Environ Res
Public Health 2022; 19: 11413.

37. Doniec RJ, Piaseczna NJ, Szymczyk KA, et al. Experiences of
the telemedicine and ehealth conferences in Poland-a cross-
national overview of progress in telemedicine. Appl
Sci-Basel 2023; 13: 587.

38. Kraaijkamp JJM, Persoon A, Aurelian S, et al. Ehealth in geriat-
ric rehabilitation: an international survey of the experiences and
needs of healthcare professionals. J Clin Med 2023; 12: 4504.

Chen et al. 15

https://10.1108/K-07-2023-1340
https://10.1108/K-07-2023-1340


39. Bei YH, Yang TT and Xiao JJ. Cardiovascular medicine in
China: what can we do to achieve the Healthy China 2030
plan? BMC Med 2018; 16: 132.

40. Asah FN, Kaasboll JJ and Anthun KS. (eds). Obstacles of
eHealth Capacity Building and Innovation Promotion Initiative
in African Countries. In: 19th international conference on wear-
able micro and nano technologies for personalized health
(pHealth). Oslo, Norway, Amsterdam: Ios Press, 2022.

41. World University Rankings. Times Higher Education (THE).
[Available from: https://www.timeshighereducation.com/
world-university-ránkings [accessed 2024-02-27].

42. Moor CC, Mostard RLM, Grutters JC, et al. Home monitoring
in patients with idiopathic pulmonary fibrosis A randomized
controlled trial. Am J Respir Crit Care Med 2020; 202:
393–401.

43. Silven AV, Petrus AHJ, Villalobos-Quesada M, et al.
Telemonitoring for patients with COVID-19: recommenda-
tions for design and implementation. J Med Internet Res
2020; 22: e20953.

44. van Ommen B, Wopereis S, van Empelen P, et al. From dia-
betes care to diabetes cure-the integration of systems biology,
ehealth, and behavioral change. Front Endocrinol 2018; 8:
381.

45. van der Kleij R, Kasteleyn MJ, Meijer E, et al. SERIES:
eHealth in primary care. Part 1: concepts, conditions and chal-
lenges. Eur J Gen Practice 2019; 25: 179–189.

46. Knitza J, Tascilar K, Messner EM, et al. German mobile apps in
rheumatology: review and analysis using the mobile application
rating scale (MARS). JMIR Mhealth Uhealth 2019; 7: e14991.

47. Knitza J, Simon D, Lambrecht A, et al. Mobile health usage,
preferences, barriers, and eHealth literacy in rheumatology:
patient survey study. JMIR Mhealth Uhealth 2020; 8: e19661.

48. Richtering SS, Morris R, Soh SE, et al. Examination of an
eHealth literacy scale and a health literacy scale in a popula-
tion with moderate to high cardiovascular risk: Rasch ana-
lyses. Plos One 2017; 12: e0175372.

49. Neubeck L, Coorey G, Peiris D, et al. Development of an inte-
grated e-health tool for people with, or at high risk of, cardio-
vascular disease: the Consumer Navigation of Electronic
Cardiovascular Tools (CONNECT) web application. Int J
Med Inf 2016; 96: 24–37.

50. Dutta J, Puthal D and Yeun CYNext generation healthcare
with explainable AI: IoMT-Edge-Cloud based Advanced
eHealth. In: IEEE conference on global communications
(IEEE GLOBECOM) - Intelligent communications for
shared prosperity. Kuala Lumpur, Malaysia. New York:
Ieee, 2023, pp.7327–7332.

51. Ahmed ST, Kumar VV and Kim J. AITel: eHealth
augmented-intelligence-based telemedicine resource

recommendation framework for IoT devices in smart cities.
IEEE Internet Things J 2023; 10: 18461–8.

52. Wu JH, Lin LM, Rai A, et al. How health care delivery orga-
nizations can exploit eHealth innovations: an integrated
absorptive capacity and IT governance explanation. Int J Inf
Manage 2022; 65: 102508.

53. Michie S, Yardley L, West R, et al. Developing and evaluat-
ing digital interventions to promote behavior change in health
and health care: recommendations resulting from an inter-
national workshop. J Med Internet Res 2017; 19: e232.

54. Bente BE, Van Dongen A, Verdaasdonk R, et al. Ehealth
implementation in Europe: a scoping review on legal,
ethical, financial, and technological aspects. Front Digit
Health 2024; 6: 24.

55. Renzi E, Baccolini V, Migliara G, et al. The impact of eHealth
interventions on the improvement of self-care in chronic patients:
an overview of systematic reviews. Life-Basel 2022; 12: 16.

56. Bakema R, Smirnova D, Biri D, et al. The use of eHealth for
pharmacotherapy management with patients with respiratory
disease, cardiovascular disease, or diabetes. Scoping review.
J Med Internet Res 2023; 25: e42474.

57. Lau N, Waldbaum S, Parigoris R, et al. Ehealth and mHealth
psychosocial interventions for youths with chronic illnesses:
systematic review. JMIR Pediatr Parent 2020; 3: 17.

58. Chang H, Zhou J, Chen YD, et al. Comparative effectiveness
of eHealth interventions on the exercise endurance and quality
of life of patients with COPD: a systematic review and
network meta-analysis. J Clin Nurs 2024; 33: 3711–3720.

59. Bitar H and Alismail S. The role of eHealth, telehealth, and
telemedicine for chronic disease patients during COVID-19
pandemic: a rapid systematic review. Digit Health 2021; 7:
19.

60. Fagherazzi G, Goetzinger C, Rashid MA, et al. Digital health
strategies to fight COVID-19 worldwide: challenges, recom-
mendations, and a call for papers. J Med Internet Res 2020;
22: e19284.

61. Alzahrani AI, Al-Samarraie H, Eldenfria A, et al. COVID-19
and people’s continued trust in eHealth systems: a new per-
spective. Behav Inf Technol 2023; 42: 1294–1310.

62. Neter E and Brainin E. Association between health literacy,
eHealth literacy, and health outcomes among patients with
long-term conditions. Eur Psychol 2019; 24: 68–81.

63. Milanti A, Chan DNS, Parut AA, et al. Determinants and out-
comes of eHealth literacy in healthy adults: a systematic
review. PLoS One 2023; 18: e0291229.

64. Cheng C, Beauchamp A, Elsworth GR, et al. Applying the
electronic health literacy Lens: systematic review of electronic
health interventions targeted at socially disadvantaged groups.
J Med Internet Res 2020; 22: e18476.

16 DIGITAL HEALTH

https://www.timeshighereducation.com/world-university-r&aacute;nkings
https://www.timeshighereducation.com/world-university-r&aacute;nkings
https://www.timeshighereducation.com/world-university-r&aacute;nkings

	 Introduction
	 Methods
	 Search strategy
	 Statistical analysis

	 Results
	 The number of publications and growth trends
	 Country and institutional analysis
	 Journal analysis
	 Authors and co-cited authors
	 Co-cited references
	 Citation bursts in references
	 Hot topics and frontiers

	 Discussion
	 The number of publications and growth trends
	 Country and institutional analysis
	 Journal analysis
	 Authors and co-cited authors
	 Co-cited references
	 Hot topics and frontiers

	 Limitations
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


