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Background: In recent years, there has been a growing focus on chronic non-communicable diseases (NCD) and their impact on 
personal and social health. Effective management of NCD is essential for their prevention and treatment. This study aims to utilize 
bibliometric methods to analyze and summarize the current development and emerging trends in NCD management.
Methods: A literature search and screening were conducted on the Web of Science Core Collection database from January 1, 2004, to 
December 31, 2023. VOSviewer and Citespace software was performed to examine publication volume, authors, institutions, 
countries, journals, citation frequencies, keywords, clustering, and burst terms, and to create a visual map.
Results: A total of 996 valid publications from 464 journals were included in the study. The number of publications exhibited 
a gradual growth trend over the years. The United States was the most productive and influential country, contributing the highest 
proportion of both publications and total citations. BMC Health Services Research, Toronto University, and Marshall, Bruce C. were 
identified as the most productive journal, institution, and author, respectively. Further analysis of keyword co-occurrence and burst 
detection revealed that the most prevalent keywords were “improving primary care” and “integrated care”.
Conclusion: This bibliometric analysis provides a comprehensive overview of the current status and trends in NCD management over 
the past two decades, providing valuable insights for future research directions. It indicates a potential shift towards enhancing primary 
healthy care, integrated care, and digital health.
Keywords: non-communicable diseases, bibliometric analysis, management, primary health care, integrated care, digital health

Introduction
Non-communicable Diseases (NCDs) are a group of diseases that develop over time without infectious transmission. 
Chronic NCDs include congenital disorders (eg, Down syndrome and neural tube defects), degenerative diseases 
(enlarged prostate, cataracts, and hearing loss), musculoskeletal problems (eg, back pain, arthritis, and gout), genitour
inary conditions (infertility and kidney stones), mental health conditions (depression and schizophrenia), and the “big 
four”: cardiovascular disease, diabetes, cancer, and chronic respiratory disease.1 Unlike infectious diseases, NCDs are 
influenced by lifestyle, environment, and genetics.2 According to the Global Burden of Disease study, NCDs contribute 
to more than 50% of the total disease burden and account for 74% of global deaths.3 Treating these diseases is a lengthy 
and challenging process, often requiring comprehensive management. There is growing global attention to NCDs due to 
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the significant burden on individuals, families, governments, and healthcare systems.4 NCD management effectively 
prevents and controls disease progression, reduces medical costs, and improves overall quality of life.5 Therefore, NCD 
management is a crucial field in modern medicine and society. However, current publications on this subject are often 
fragmented, with limited studies exploring the comprehensive knowledge structure of NCD management.

Bibliometrics is an interdisciplinary field that utilizes quantitative methods to analyze the structure and characteristics 
of publication information. It integrates mathematics, statistics, library science, and information science into 
a comprehensive quantification-focused knowledge system.6 With advancements in information technology and the 
Internet, various visualization tools, such as Citespace and VOSviewer, have emerged. These tools enable researchers to 
effectively analyze large volumes of publication data to understand development trends and emerging topics.7,8

With the strengthening of policy services and the improvement of medical technology, significant progress has been made 
in NCD management in various countries.9 However, most current studies rely either on descriptive qualitative analysis or 
perform quantitative analysis on individual common NCDs. Additionally, there is a lack of reporting on quantitative studies 
on NCD management from a bibliometric perspective. In 2011, Mony et al conducted a bibliometric analysis of NCD-related 
research published in Indian journals.10 However, this study may not accurately reflect the current status, challenges, and 
future directions of global NCD management due to journal restrictions and incomplete methodologies.

This study aims to systematically review studies on the management of chronic NCD over the past 20 years using 
bibliometric analysis. The research development process and current status will be visually depicted to provide a clear 
overview. Additionally, an evaluation of the current research focus and emerging trends will be conducted to offer 
insights for future research directions.

Method
Data Source and Search Strategy
We searched studies published in the past 20 years from the Web of Science Core (WOS) Collection between January 1, 
2004, and December 31, 2023. The search utilized the following terms: (TS= (“Chronic non-communicable disease 
management” OR “Chronic disease management” OR “Chronic disease management service”).

Inclusion and Exclusion Criteria
Publications were limited to articles and reviews published in English. Studies meeting any of the following exclusion 
criteria were excluded: 1) The main body of the research was not relevant to NCD management; 2) Non-academic paper 
type data included: meeting abstract, editorial material, early access, letter, book chapters, proceeding paper, correction, 
and news item. Two reviewers (YQD and SYX) independently assessed the titles and abstracts. Any discrepancies 
between reviewers were resolved through consensus or referred to a third reviewer (CMA).

Data Analysis and Visualization
Two independent reviewers (HYX and YX) extracted bibliometric data from the studies, including author, institution, 
country, publishing journal, impact factor, publication year, citation frequency, keywords, citing references, and cited 
references. Discrepancies between the two reviewers were resolved by a third reviewer (SYX). Microsoft Office Excel, 
VOSviewer, and Citespace were used to visualize general trends, distributions, and hotspots. Detailed information of the 
analysis is available in the supplementary material S1–S3.

Results
Study Inclusions
A total of 1371 studies were initially identified through the search process. Of these, 197 studies were excluded for the 
following reasons: 87 were meeting abstracts, 56 were editorial materials, 16 were early access, 14 were letters, 15 were 
book chapters, 3 were proceeding papers, 5 were corrections, and 1 was a news item. Additionally, 8 non-English studies 
were excluded. We carefully reviewed the titles and abstracts of the remaining 1166 studies. Finally, 996 studies were 
included in the bibliometric analysis (Figure 1).
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Analysis of Annual Publication Trends
Over the past 20 years, publications on NCD management have steadily increased. From 2004 to 2009, the field 
experienced slow growth, averaging 15.3 studies per year, with a peak of 26 in 2008. However, from 2010 to 2023, 
there was a rapid increase in publications, averaging 64.6 studies per year, with the highest number of publications was 
recorded in 2021 at 120 studies, indicating a growing scholarly interest in this field. Additionally, the publications on 
NCD management have been cited 19,602 times, with an average of 19.64 citations per study (Figure 2A). The United 
States of America (USA), Australia, and Canada were early contributors to NCD management research, while China’s 
research started relatively later but has been steadily increasing since 2014 (Figure 2B).

Analysis of Countries
Researchers from 73 countries published a total of 996 studies on NCD management. The USA contributed the most, 
with 396 studies and 8767 total citations. Among the top 10 countries, there are six European countries, two North 
American countries, China, and Australia. Although Scotland ranks tenth in the number of publications, it has the highest 
average citation rate. Canada ranks third in publications, holds the second-highest average citation rate, indicating high 

Figure 1 Flow chart of study selection.
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research quality in both Canada and Scotland. Notably, Germany and China exhibit lower average citation numbers 
compared to the other top countries (Table 1).

The cooperative relationships between countries, which are essential for advancing technological development 
(Figure 3C). The co-authorship network is divided into seven clusters: the dark blue cluster represented by the USA 
and the United Kingdom (UK), the green cluster represented by China and Australia, the red cluster represented by 

Figure 2 Analysis of annual publication trends. (A) The annual number of publications and citations from 2004 to 2023. (B) The distribution trend of the countries by year.

Table 1 The Top 10 Countries with the Highest Publications

Country Number of Articles Total Citations Average Citations

USA 396 8767 22.14

Australia 185 3963 21.42
Canada 145 4026 27.77

China 87 1035 11.90

England 83 2159 26.01
Netherlands 41 1093 26.66

Italy 22 494 22.45

Ireland 20 542 27.10
Switzerland 20 404 20.20

Scotland 19 789 41.53
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France, Denmark, and Sweden, the yellow cluster represented by Canada, Scotland, and Ireland, the sky-blue cluster 
represented by the Netherlands and South Africa, the purple cluster represented by Germany and Switzerland, and the 
orange cluster represented by Italy and New Zealand (Figure 3A). Figure 3B presents country density overlay, where 
different colors indicate the frequency of co-authorship between countries. The highest frequency is represented by the 
color yellow. These findings suggest that the USA, Australia, Canada, and China were the most cooperative countries.

Analysis of Institutions
The top 10 research institutions based on the number of publications are listed in Table 2. The University of Toronto and 
Monash University have the highest number of publications, with 34 and 31 respectively. In terms of citations, McMaster 

Figure 3 The bibliometric analysis of countries. (A) The co-authorship network among countries, with the size and color of circles representing publications and clusters. 
(B) The density visualization map among countries, the color depth representing citations. (C) The collaboration map among countries.
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University and the University of Toronto have the highest citation counts, with 928 and 904 citations, respectively. 
Furthermore, McMaster University also has the highest average citation count, followed by the University of British 
Columbia, the University of Toronto, and Monash University. These four institutions have an average of more than 28 
citations per study.

The collaboration network analysis among institutions indicates that each point on the graph represents an institution, 
with the size of the point indicating the number of published studies, and the connections reflecting collaboration 
between institutions (Figure 4A). Based on the degree of collaboration, we categorized these institutions into four 
clusters with different colors. The graph indicates that the University of Toronto, Melbourne University, McMaster 
University, Ottawa University, Monash University, and Calgary University frequently collaborate with other institutions. 
Furthermore, we analyzed the temporal changes in these collaboration relationships (Figure 4B). The analysis reveals 
a steady increase in collaboration among institutions over time, positively impacting the development of the field.

Analysis of Authors
The top 20 most influential authors based on the H-index11 have been listed in Table 3. Among these, six authors are 
from Canada, four from Australia, three from the USA, two each from China and Switzerland, and one each from 
England, Germany, and Nigeria. Marshall, Bruce C. has the highest H-index of 50, focusing on pulmonary cystic fibrosis 
research, with a total of 4 studies and 115 citations. The authors’ collaboration network presents more than 4 clusters. 

Table 2 The Top 10 Institutions with the Highest Publications

Organization Number of Articles Total Citations Average Citations

University of Toronto 34 904 26.59
Monash University 31 822 26.52

McMaster University 28 928 33.14

The University of Melbourne 27 635 23.52
The University of Sydney 25 637 25.48

The University of Queensland 24 325 13.54

University of Washington 19 283 14.89
The University of British Columbia 19 545 28.68

University of Alberta 17 339 19.94
Harvard Medical School 16 329 20.56

The University of Adelaide 15 186 12.40

Figure 4 The bibliometric analysis of institutions. (A) The co-authorship network among institutions, with thicker lines indicate stronger collaborations. Larger circle size 
indicated more citations. (B) The co-authorship among active institutions, with color representing the average publication year.
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Notably, collaborations are prominent among authors such as Presseau, Justin; Abdul-Razak, Suraya; Abdul-Hamid, 
Hasidah; and Ariffin, Farnaza (Figure 5).

Analysis of Journals
These publications originated from 464 journals. Table 4 lists the top 10 journals with the highest number of publications. 
Over the past two decades, BMC Health Services Research has published the most studies on NCD management, 
including 33 studies and 624 citations. Among the top 10 journals with the most studies, five of them have an average of 
more than 10 citations. Patient Education and Counseling has the highest average number of citations per article (32.57), 
followed by Journal of Medical Internet Research (25.62), BMJ Quality & Safety (25.55), Health Education & Behavior 
(20.35), and BMC Health Services Research (18.91).

The double-map overlay of journals shows the relationships between citing and cited journals. The citing journals are 
displayed on the left, and the colored paths on the right show the cited relationships. Two main reference paths are 
marked in green and azure. The green path indicates that studies published in medicine, medical, and clinical journals are 
cited by studies in health, nursing, and medicine journals. The azure path indicates that studies published in psychology, 
education, and health journals are cited by studies in health, nursing, and medicine journals (Figure 6).

Analysis of Keywords
In scientific articles, keywords play a crucial role in reflecting the research topic and identifying emerging trends in 
a specific research area. By analyzing the frequency and co-occurrence of keywords, it becomes possible to distinguish 
important topics and identify the latest developments in the field. Figure 7A illustrates four clusters (red, green, blue, and 
yellow) representing different research directions. Cluster 1 (red) contains 13 keywords, such as chronic disease 
management, diabetes, adults, and prevalence. Cluster 2 (green) contains 10 keywords, such as outcomes, self- 
management, people, and program. Cluster 3 (blue) contains 4 keywords, including healthy care, primary care, chronic 
illness, and model. Cluster 4 (yellow) contains 3 keywords, including health, quality, and impact.

Table 3 The Top 20 Most Influential Authors According to the H-Index

Author H-index Country Total citations Number of articles Average citations

Bruce C. Marshall 50 USA 115 4 28.75
Mark Harris 42 Australia 121 4 30.25

Nicholas Zwar 37 Australia 296 4 74.00

Bernard Burnand 37 Switzerland 123 4 30.75
Scott A. Lear 35 Canada 52 4 13.00

Ping Yu 30 China 115 4 28.75

Richard Lewanczuk 29 Canada 57 4 14.25
Robyn P. Cant 28 Australia 72 5 14.40

Tolu Oni 25 England 30 4 7.50
Robert J. Graham 23 USA 157 4 39.25

Isabelle Peytremann-Bridevaux 22 Switzerland 140 5 28.00

Claire E. Kendall 19 Canada 123 4 30.75
Brodie M. Sakakibara 19 Canada 33 4 8.25

Elizabeth Patterson 15 Australia 131 6 21.83

Kristin J. August 15 USA 86 4 21.50
Limakatso Lebina 13 Germany 30 4 7.50

Soter Ameh 11 Nigeria 129 4 32.25

Mary Kawonga 10 Canada 30 4 7.50
Ning Deng 9 China 122 5 24.40

Julia Lukewich 9 Canada 54 4 13.50

Note: Definition of H-index: A scientist has an H-index of h if h papers have each been cited at least h times. A higher H-index indicates a greater 
overall citation count and reflects the significant impact of the scientist’s research contributions.
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Figure 5 The bibliometric analysis of authors. (A) The co-authorship network among authors, with the size of circles representing publications and the color indicating the 
average citations. (B) The overlay visualization map showed that authors were colored according to the mean year the authors appeared in the studies. (C) The co-citation 
density visualization of authors, the color depth representing citations.
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In Figure 7B, the co-occurrence map of keywords with the selected time mode provides insight into the years when these 
keywords appeared. The use of darker colors signifies earlier appearances, while lighter colors indicate later occurrences. This 
visualization is helpful in identifying the evolving trends in the research themes of NCD management over time. The keyword 
density maps (Figure 7C) visually represent the distribution of high-frequency keywords. Table S1 presents the keywords 
sorted by frequency. The top 10 most frequently occurring keywords are chronic disease management (604), care (159), 
primary care (152), self-management (119), health (104), chronic disease (103), interventions (95), management (93), 
outcomes (82), and impact (81).

Analysis of Hotspots
Research hotspots indicate topics that receive significant attention within a field over a specific period. By quantitatively 
analyzing the keyword frequency and conducting clustering analysis, researchers can identify these hotspots. The 
primary research directions in NCD management include integrated care, healthcare quality improvement, primary 
health care, chronic care model, cardiovascular disease, chronic obstructive pulmonary disease, chronic disease manage
ment, and type 2 diabetes (Figure 8A). The timeline keyword plot reveals that integrated care, healthcare quality 
improvement, cardiovascular disease, and type 2 diabetes are recent clusters. This suggests that cardiovascular disease 
and type 2 diabetes are the primary chronic diseases focused on in NCD management. Notably, healthcare quality 
improvement and integrated care have emerged as significant research hotspots (Figure 8B).

Burst terms, which are keywords that suddenly increase in usage frequency within a short period of time, can help 
identify research frontiers in different time periods. Figure 9 presents the top 19 keywords with the most citation bursts. 

Table 4 The Top 10 Journals with the Most Publications in NCD Management

Journals Number of articles Total citations Average citations IF (JCR2023)

BMC Health Services Research 33 624 18.91 2.7
BMJ Open Quality 27 70 2.59 1.3

BMJ Quality & Safety 20 511 25.55 5.6

Health Education & Behavior 20 407 20.35 2.7
Australian Health Review 19 132 6.95 1.4

Int J Environ Res Public Health 17 154 9.06 —

Patient Education and Counseling 14 456 32.57 2.9
Australian Journal of Primary Health 14 105 7.50 1.2

Journal of Medical Internet Research 13 333 25.62 5.8
Frontiers in Public Health 12 44 3.67 3.0

Abbreviations: IF, Impact Factor; JCR, Journal Citation Reports.

Figure 6 The dual-map overlay visually of journals that focus on NCD management. Each label on the map represents a different research subject covered by these 
journals. Different colored lines indicate different reference paths, starting from the citing journals on the left to the cited journals on the right.
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Figure 7 The bibliometric analysis of the keywords. (A) The co-occurrence network map of keywords. Those keywords with strong correlation were grouped into four 
clusters as indicated by different colors. (B) The overlay visualization map showed that keywords were colored according to the mean year the keywords appeared in the 
studies. (C) The density visualization of keywords. More intense colors indicate higher keyword frequency.
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The primary research areas from 2004 to 2009 include improving primary care, randomized controlled trial, and chronic 
illness. Among these, chronic illness stands out as the strongest burst keyword (strength: 6.69), followed by improve 
primary care (strength: 4.61). From 2010 to 2014, the major research focuses are knowledge, quality improvement, health 
promotion, meta-analysis, quality of care, glycemic control, and disability. Among these, quality of care emerges as the 
strongest burst keyword (strength: 6.22), followed by knowledge (strength: 4.74). From 2015 to 2019, health behavior, 
cost effectiveness, systematic review, services, support, and disparity are the the primary areas of focus. Among these, 
services stand out as the strongest burst keyword (strength: 4.91), followed by cost effectiveness (strength: 4.21). From 
2020 to 2023, the research hotspots shift towards chronic diseases, telehealth, and digital health. The strongest burst 
keywords in this period are telehealth (strength: 3.35) and digital health (strength: 3.14).

Figure 8 The bibliometric analysis of the trend topics. (A) Analysis of keywords cluster. (B) The timeline scope of co-citation analysis of author keywords, with each node 
on the same line representing different years and red nodes representing keywords in (A).
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Discussion
General Information
This bibliometric analysis provides an overview of trends and hotspots in NCD management from 2004 to 2023. 
Despite extensive efforts to promote the prevention and treatment of NCDs, some low- and middle-income countries 
face limitations due to financial and resource constraints.12 Additionally, factors such as population aging, societal 
stress, and the COVID-19 pandemic have significantly impacted policy implementation in high-income countries.13 

Overall, research publications demonstrate a fluctuating upward trend, indicating the development potential of NCD 
management.

As the number of studies in NCD management increases, research institutions and fields are becoming more 
diversified. However, among the top ten cited authors, only one is from China, and no organizations from developing 
countries appear among the top ten high-yield institutions. This suggests that China and other developing countries lack 
research institutions and influential researchers within these fields. The limited number of research institutions and 
authors presents challenges for developing countries.

The USA has the highest number of publications and total citations in NCD management. The most prolific journal 
(BMC Health Services Research) is from England, and the top-producing university (Toronto University) is in Canada. 
The most influential author (Marshall, Bruce C) is from the USA. These findings indicate significant inequalities in NCD 
management across various regions and socioeconomic groups. Developing countries should prioritize research quality 
over quantity and localize successful practices from other countries.

Development Trends of NCD Management
Over the past few decades, epidemiology has shifted from focusing on infectious diseases to NCDs in most countries. 
From 2004 to 2009, developed countries were the main contributors, conducting prospective research on the importance 

Figure 9 The top 19 keywords with the strong citation bursts from 2004 to 2023.
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of primary care in preventing NCDs, particularly cardiovascular diseases14 and type 2 diabetes.15 Additionally, Australia 
and the USA implemented policies to support national NCD strategies in primary care.16 In contrast, developing 
countries primarily conducted retrospective studies and cross-sectional surveys during this period. These studies explored 
associations between various NCDs,17 risk factors,18 interventions for specific diseases,19 and health surveys.20 Notably, 
China, as the largest developing country, experienced an epidemiological transition toward NCDs during this time and 
gradually initiated relevant actions.21

During the period from 2010 to 2014, there was an increasing focus on the “quality of care” for NCDs. Trish Groves 
emphasized the need to enhance the quality of care in NCDs as early as 2005.22 These studies encompassed the following 
areas: 1) Exploring the relationship between Primary health care (PHC) improvement and quality of care enhancement, with 
practical methods identified.23,24 2) Evaluating the impact of health policies such as reimbursement,25 payment,26 and 
accountability27 on the quality of care in developed countries like the USA, the UK, and Japan. 3) Developing new indicators 
or methodologies to assess the quality of care.28,29 4) Enhancing the quality of care for specific NCDs, such as inflammatory 
bowel disease,30 decompensated cirrhosis,31 heart failure,32 and cancer.33 Another important burst keyword is “knowledge”, 
primarily focusing on patient education34 and the enhancement of knowledge and skills among medical staff.35

Between 2014 and 2019, the keyword ‘services’ experienced significant growth. This included not only medical 
services from various healthcare institutions,36 but also the roles of public health services37 and social services38 in 
NCDs. Another significant burst keyword was “cost effectiveness”, which primarily related to analyses in three areas: 
NCD screening,39 treatment interventions,40 and government policy implementation.41 These keywords emphasize the 
need for collaboration among governments, communities, commercial entities, and educational institutions in NCD 
management. The management of NCDs has expanded beyond clinical research to encompass multidisciplinary fields 
such as public health and economics.

We must emphasize the potential increase in the burden of NCD in many countries due to the COVID-19 pandemic. 
The pandemic disrupted services for NCD prevention and treatment, impacting the implementation of related policies. 
A major challenge has been the interruption of medical services for NCD patients requiring regular follow-up or long- 
term care.42 Additionally, widespread lockdown measures hindered the progress of NCD policies.43 The disruption in 
access to NCD medications, food shortages, and confined lifestyles had immediate detrimental effects on NCD policies.44 

Therefore, the burst keywords from 2020 to 2023 in the context of the COVID-19 are “telehealth” and “digital health”.
With advancements in communication technology, the use of telehealth is rapidly increasing. Telephone and video 

conferences are the most common telehealth technologies in PHC for remote patient assessments, allowing evaluations at 
home without in-person visit. This approach not only prevents the spread of infections among patients and healthcare 
staff but also saves time.45 Additionally, the rapid development of big data and artificial intelligence will enable more 
precise, comprehensive, and efficient research on NCDs. These studies will enhance understanding of factors influencing 
NCDs, support the formulation of health policies aligned with social development, and promote breakthroughs in 
healthcare systems for quality improvement.46

Hotspots and Frontiers of NCD Management
Based on bibliometric analysis, we hypothesize that improvement of PHC, integrated care, and digital health are potential 
future research areas in NCD management.

PHC provides accessible essential health services to individuals, families, and communities, including initial treat
ment for acute and chronic conditions, preventive measures, and health promotion services.47 It serves as the foundation 
for preventing and controlling NCDs. Increased PHC visits are associated with fewer specialist visits, reduced hospita
lizations, and lower medical costs.48

Further improvements in PHC are necessary to address several persistent challenges: 1) Social disadvantages, racial 
discrimination, regional variations, health disparities (equity and inequality), communication barriers, and a lack of social 
connectedness with indigenous cultures affect the accessibility, acceptability, and quality of PHC.49 2) The effective 
management of NCD in low-income areas relies heavily on primary care physicians, who often have limited medical 
education and training. Therefore, enhancing the quality of training for these PHC providers is essential.50 3) PHC facilities 
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primarily rely on government funding; however, many governments currently lack sufficient financial investment. 
Additionally, the economic strain caused by the COVID-19 pandemic has further limited investment in NCD management.51

Integrated care emphasizes a “multidimensional” approach in NCD management. It envisions a healthcare 
system where various components, including medical specialties (doctors, nurses, medical management), systems 
(local, regional, national), and types of care (primary, secondary, tertiary, social care), work together seamlessly.52 

This integration aims to bridge boundaries between domains and create a comprehensive approach to healthcare.
The challenges of integrated care in the future: 1) Effective governance arrangements are essential for successful NCD 

management. The optimal structuring of these arrangements, which should include accountability, oversight, and distributed 
leadership, remains a topic of ongoing discussion, particularly regarding national, regional, and local contexts. 2) There are 
still methodological challenges in evaluating complex care measures. Current methodologies inadequately address the 
complexities of these initiatives and their interaction with national, regional, and local contextual factors.53 3) Elderly 
individuals represent an important demographic requiring integrated care, as their care pathways are intricate, involving the 
management of multiple chronic diseases, psychological care, and environmental considerations.54,55

In recent years, digital health interventions have shown positive outcomes in preventing NCDs. Unlike traditional 
health management, which depends on patient self-discipline, digital health enhances NCD management by influencing 
patient lifestyles, promoting medication adherence, and improving patient self-care and compliance.56,57 During public 
health crises, such as the COVID-19 pandemic, digital health plays a critical role in effectively managing high-risk 
populations with chronic conditions, particularly in regions with limited medical resources.58

Digital health also has challenges in the future: 1) Many patients are unable to benefit from digital health due to 
inadequate infrastructure, lack of policy support, and low socioeconomic status.59 2) There is still a need to enhance 
education and training for the elderly, focusing on applications that they can use independently.60 3) The commercializa
tion of digital health services and the use of telehealth applications increase privacy and cybersecurity risks.61 Digital 
health institutions need to monitor patient data handling to ensure data security and patient privacy.

Strengths and Limitations
This bibliometric study provides a comprehensive, intuitive, and objective overview of the current status and 
trends in NCD management over the past two decades. It has the potential to serve as a valuable resource for 
scholars and clinicians in this field. Notably, this study contributes a new perspective to NCD management in 
several ways. Firstly, unlike previous research that focused on specific countries or similar income levels, this 
study analyzes NCD management from a global perspective. It explores variations and trends among countries, 
offering hypotheses and explanations to enhance understanding the forefront of global research. Secondly, it 
adopts a 5-year interval over a span of 20 years, allowing for a more comprehensive understanding of develop
ments in this field. Lastly, NCD management research has expanded its scope, encompassing disciplines beyond 
clinical medicine and public health. It now includes bioethics, sociology, economics, and environmental science.

This study has several limitations. Firstly, it exclusively utilized the WOS database due to its comprehensive 
data, high quality, and convenience for bibliometric analysis. However, other databases such as PubMed, Medline, 
and Google Scholar were not included in this analysis. Future research could consider incorporating data from 
these additional databases into the bibliometric analysis. Secondly, this study focused solely on English literature, 
which may introduce language bias and potentially overlook high-quality studies published in other languages. 
Thirdly, there may be some inconsistencies in the information obtained from the included literature; for example, 
an author might be affiliated with different institutions at different time points.

Conclusion
Our study conducted a bibliometric analysis of research on NCD management published from 2004 to 2023. This 
analysis revealed trends related topics, institutions, countries, authors, and citations related to NCD management over the 
past two decades. The findings highlighted dynamic changes in the field, with research trends and hotspots continuously 
evolving. Future research on NCD management is expected to focus on improving primary health care, integrated care, 
and digital health.

https://doi.org/10.2147/JMDH.S482427                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2024:17 5014

Xiao et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Abbreviations
COVID-19, Corona Virus Disease 2019; NCD, Non-communicable Disease; PHC, Primary Health Care; UK, United 
Kingdom; USA, United States of America WOS, Web of Science.

Data Sharing Statement
The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can 
be directed to the corresponding author.

Ethics Approval and Informed Consent
Not applicable.

Acknowledgments
We would like to express our gratitude to the developers of Citespace and VOSviewer software and the researchers in 
bibliometric theory.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article 
has been submitted; and agree to be accountable for all aspects of the work.

Funding
The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.

Disclosure
The authors declare that the research was conducted in the absence of any commercial or financial relationships that 
could be construed as a potential conflict of interest.

References
1. Allen LN, Feigl AB. Reframing non-communicable diseases - authors’ reply. Lancet Glob Health. 2017;5(11):e1072. doi:10.1016/S2214-109X(17) 

30323-6
2. Renda A, Turon H, Lim M, et al. Barriers and facilitators to dissemination of non-communicable diseases research: a mixed studies systematic 

review. Front Public Health. 2024;12:1344907.
3. Taheri Soodejani M. Non-communicable diseases in the world over the past century: a secondary data analysis. Front Public Health. 

2024;12:1436236. doi:10.3389/fpubh.2024.1436236
4. Subramanian M, Wojtusciszyn A, Favre L, et al. Precision medicine in the era of artificial intelligence: implications in chronic disease management. 

J Transl Med. 2020;18(1):472.
5. Chan SW. Chronic disease management, self-efficacy and quality of life. J Nurs Res. 2021;29(1):e129. doi:10.1097/JNR.0000000000000422
6. Ninkov A, Frank JR, Maggio LA. Bibliometrics: methods for studying academic publishing. Perspectives on Medical Education. 2022;11 

(3):173–176.
7. Synnestvedt MB, Chen C, Holmes JH. CiteSpace II: visualization and knowledge discovery in bibliographic databases. AMIA Annual Symposium 

Proceedings AMIA Symposium. 2005;2005:724–728.
8. van Eck NJ, Waltman L. Software survey: vOSviewer, a computer program for bibliometric mapping. Scientometrics. 2010;84(2):523–538.
9. Nugent R, Bertram MY, Jan S, et al. Investing in non-communicable disease prevention and management to advance the sustainable development 

goals. Lancet. 2018;391(10134):2029–2035. doi:10.1016/S0140-6736(18)30667-6
10. Mony PK, Srinivasan K. A bibliometric analysis of published non-communicable disease research in India. Indian J Med Res. 2011;134 

(2):232–234.
11. Engqvist L, Frommen JG. The h-index and self-citations. Trends Ecol Evol. 2008;23(5):250–252. doi:10.1016/j.tree.2008.01.009
12. Quam L, Smith R, Yach D. Rising to the global challenge of the chronic disease epidemic. Lancet. 2006;368(9543):1221–1223. doi:10.1016/S0140- 

6736(06)69422-1
13. Dennis SM, Zwar N, Griffiths R, et al. Chronic disease management in primary care: from evidence to policy. Med J Australia. 2008;188(S8):S53– 

56. doi:10.5694/j.1326-5377.2008.tb01745.x
14. Fuster V, Kelly BB, Vedanthan R. Global cardiovascular health: urgent need for an intersectoral approach. Journal of the American College of 

Cardiology. 2011;58(12):1208–1210. doi:10.1016/j.jacc.2011.05.038

Journal of Multidisciplinary Healthcare 2024:17                                                                                 https://doi.org/10.2147/JMDH.S482427                                                                                                                                                                                                                       

DovePress                                                                                                                       
5015

Dovepress                                                                                                                                                             Xiao et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=482427docx
https://doi.org/10.1016/S2214-109X(17)30323-6
https://doi.org/10.1016/S2214-109X(17)30323-6
https://doi.org/10.3389/fpubh.2024.1436236
https://doi.org/10.1097/JNR.0000000000000422
https://doi.org/10.1016/S0140-6736(18)30667-6
https://doi.org/10.1016/j.tree.2008.01.009
https://doi.org/10.1016/S0140-6736(06)69422-1
https://doi.org/10.1016/S0140-6736(06)69422-1
https://doi.org/10.5694/j.1326-5377.2008.tb01745.x
https://doi.org/10.1016/j.jacc.2011.05.038
https://www.dovepress.com
https://www.dovepress.com


15. Knowler WC, Barrett-Connor E, Fowler SE, et al. Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. New Engl 
J Med. 2002;346(6):393–403.

16. Dash D, Moser A, Feldman S, et al. Focusing on provider quality measurement: continued consensus and feasibility testing of practice-based 
quality measures for primary care providers in long-term care. J Am Med Directors Assoc. 2024;25(2):189–194. doi:10.1016/j.jamda.2023.10.024

17. Huang CQ, Dong BR, Lu ZC, Yue JR, Liu QX. Chronic diseases and risk for depression in old age: a meta-analysis of published literature. Ageing 
Res Rev. 2010;9(2):131–141. doi:10.1016/j.arr.2009.05.005

18. Peterlik M, Cross HS. Vitamin D and calcium deficits predispose for multiple chronic diseases. Eur. J. Clin. Invest. 2005;35(5):290–304.
19. Wang L, Kong L, Wu F, Bai Y, Burton R. Preventing chronic diseases in China. Lancet. 2005;366(9499):1821–1824. doi:10.1016/S0140-6736(05) 

67344-8
20. Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B. Depression, chronic diseases, and decrements in health: results from the World 

Health Surveys. Lancet. 2007;370(9590):851–858. doi:10.1016/S0140-6736(07)61415-9
21. Yang G, Kong L, Zhao W, et al. Emergence of chronic non-communicable diseases in China. Lancet (London, England). 2008;372 

(9650):1697–1705. doi:10.1016/S0140-6736(08)61366-5
22. Groves T, Wagner EH. High quality care for people with chronic diseases. BMJ. 2005;330(7492):609–610. doi:10.1136/bmj.330.7492.609
23. Beaulieu MD, Haggerty J, Tousignant P, et al. Characteristics of primary care practices associated with high quality of care. CMAJ: Canadian Med 

Assoc J. 2013;185(12):E590–596. doi:10.1503/cmaj.121802
24. Beaulieu MD, Geneau R, Del Grande C, et al. Providing high-quality care in primary care settings: how to make trade-offs. Cana Family Physician 

Med Famille Canadien. 2014;60(5):e281–289.
25. Vincent JL, Takala J, Flaatten H. Impact of reimbursement schemes on quality of care: a European perspective. Am J Respir Crit Care Med. 

2012;185(2):119–121. doi:10.1164/rccm.201108-1472ED
26. Hashimoto H, Ikegami N, Shibuya K, et al. Cost containment and quality of care in Japan: is there a trade-off? Lancet. 2011;378(9797):1174–1182.
27. Jha AK, Joynt KE, Orav EJ, Epstein AM. The long-term effect of premier pay for performance on patient outcomes. New Engl J Med. 2012;366 

(17):1606–1615. doi:10.1056/NEJMsa1112351
28. Bokhour BG, Pugh MJ, Rao JK, Avetisyan R, Berlowitz DR, Kazis LE. Improving methods for measuring quality of care: a patient-centered 

approach in chronic disease. Med Care Res Rev. 2009;66(2):147–166. doi:10.1177/1077558708327174
29. Beaulieu MD, Pomey MP, Del Grande C, et al. Development of quality of care indicators to support chronic disease management. Sante publique 

(Vandoeuvre-les-Nancy, France). 2015;27(1 Suppl):S67–75.
30. Fudman DI, Perez-Reyes AE, Niccum BA, Melmed GY, Khalili H. Interventions to decrease unplanned healthcare utilization and improve quality 

of care in adults with inflammatory bowel disease: a systematic review. Clin Gastroenterol Hepatol. 2022;20(9):1947–1970.e1947.
31. Ghaoui R, Friderici J, Visintainer P, Lindenauer PK, Lagu T, Desilets D. Measurement of the quality of care of patients admitted with 

decompensated cirrhosis. Liver Int. 2014;34(2):204–210. doi:10.1111/liv.12225
32. Blecker S, Agarwal SK, Chang PP, et al. Quality of care for heart failure patients hospitalized for any cause. Journal of the American College of 

Cardiology. 2014;63(2):123–130. doi:10.1016/j.jacc.2013.08.1628
33. Lewis CM, Weber RS, Hanna EY. Quality of care in head and neck cancer. Curr Oncol Rep. 2011;13(2):120–125.
34. McQueen DV, Manoncourt E, Cartier YN, Dinca I, Nurm ÜK. The transferability of health promotion and education approaches between 

non-communicable diseases and communicable diseases-an analysis of evidence. AIMS Pub Health. 2014;1(4):182–198. doi:10.3934/ 
publichealth.2014.4.182

35. Hughes P, Hancock C, Cooper K. Non-communicable diseases: calling healthcare educators to action. Nurse Education Today. 2012;32(7):757–759. 
doi:10.1016/j.nedt.2012.05.013

36. Kabir A, Karim MN, Billah B. Health system challenges and opportunities in organizing non-communicable diseases services delivery at primary 
healthcare level in Bangladesh: a qualitative study. Front Public Health. 2022;10:1015245. doi:10.3389/fpubh.2022.1015245

37. Watt N, Sigfrid L, Legido-Quigley H, et al. Health systems facilitators and barriers to the integration of HIV and chronic disease services: 
a systematic review. Health Policy Plann. 2017;32(suppl_4):iv13–iv26.

38. Bertram MY, Sweeny K, Lauer JA, et al. Investing in non-communicable diseases: an estimation of the return on investment for prevention and 
treatment services. Lancet. 2018;391(10134):2071–2078. doi:10.1016/S0140-6736(18)30665-2

39. Qu S, You X, Liu T, et al. Cost-effectiveness analysis of COPD screening programs in primary care for high-risk patients in China. NPJ Primary 
Care Respiratory Medicine. 2021;31(1):28. doi:10.1038/s41533-021-00233-z

40. Tan SX, Pumpalova Y, Rogers AM, et al. Cost-effectiveness of adjuvant chemotherapy for high-risk stage II and stage III colon cancer in South 
Africa. Cancer Med. 2023;12(14):15515–15529. doi:10.1002/cam4.6199

41. Saenz-de-Miera B, Wu DC, Essue BM, Maldonado N, Jha P, Reynales-Shigematsu LM. The distributional effects of tobacco tax increases across 
regions in Mexico: an extended cost-effectiveness analysis. Int J Equity in Health. 2022;21(1):8. doi:10.1186/s12939-021-01603-2

42. Haileamlak A. The Impact of COVID-19 on non-communicable diseases. Ethiopian J Health Sci. 2022;32(1):1–2.
43. Allen LN, Wigley S, Holmer H, Barlow P. Non-communicable disease policy implementation from 2014 to 2021: a repeated cross-sectional 

analysis of global policy data for 194 countries. Lancet Glob Health. 2023;11(4):e525–e533. doi:10.1016/S2214-109X(23)00042-6
44. Xu X, Shi Z, Zhou L, et al. Impact of COVID-19 on risks and deaths of non-communicable diseases in the Western Pacific region. The Lancet 

Regional Health Western Pacific. 2024;43:100795. doi:10.1016/j.lanwpc.2023.100795
45. Greenhalgh T, Koh GCH, Car J. Covid-19: a remote assessment in primary care. BMJ (Clinical Research Ed). 2020;368:m1182. doi:10.1136/bmj. 

m1182
46. Abbasgholizadeh Rahimi S, Légaré F, Sharma G, et al. Application of artificial intelligence in community-based primary health care: systematic 

scoping review and critical appraisal. J Medl Internet Res. 2021;23(9):e29839. doi:10.2196/29839
47. Organization WH. health care: report of the international conference on primary health care; Alma-Ata, union of soviet socialist Republics 

6–12 September 1978. In: Geneva; 1978.
48. Ding H, Chen Y, Yu M, et al. The effects of chronic disease management in primary health care: evidence from rural China. Journal of Health 

Economics. 2021;80:102539. doi:10.1016/j.jhealeco.2021.102539
49. Mengistu TS, Khatri R, Erku D, Assefa Y. Successes and challenges of primary health care in Australia: a scoping review and comparative analysis. 

J Global Health. 2023;13:04043. doi:10.7189/jogh.13.04043

https://doi.org/10.2147/JMDH.S482427                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2024:17 5016

Xiao et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.jamda.2023.10.024
https://doi.org/10.1016/j.arr.2009.05.005
https://doi.org/10.1016/S0140-6736(05)67344-8
https://doi.org/10.1016/S0140-6736(05)67344-8
https://doi.org/10.1016/S0140-6736(07)61415-9
https://doi.org/10.1016/S0140-6736(08)61366-5
https://doi.org/10.1136/bmj.330.7492.609
https://doi.org/10.1503/cmaj.121802
https://doi.org/10.1164/rccm.201108-1472ED
https://doi.org/10.1056/NEJMsa1112351
https://doi.org/10.1177/1077558708327174
https://doi.org/10.1111/liv.12225
https://doi.org/10.1016/j.jacc.2013.08.1628
https://doi.org/10.3934/publichealth.2014.4.182
https://doi.org/10.3934/publichealth.2014.4.182
https://doi.org/10.1016/j.nedt.2012.05.013
https://doi.org/10.3389/fpubh.2022.1015245
https://doi.org/10.1016/S0140-6736(18)30665-2
https://doi.org/10.1038/s41533-021-00233-z
https://doi.org/10.1002/cam4.6199
https://doi.org/10.1186/s12939-021-01603-2
https://doi.org/10.1016/S2214-109X(23)00042-6
https://doi.org/10.1016/j.lanwpc.2023.100795
https://doi.org/10.1136/bmj.m1182
https://doi.org/10.1136/bmj.m1182
https://doi.org/10.2196/29839
https://doi.org/10.1016/j.jhealeco.2021.102539
https://doi.org/10.7189/jogh.13.04043
https://www.dovepress.com
https://www.dovepress.com


50. Li X, Lu J, Hu S, et al. The primary health-care system in China. Lancet. 2017;390(10112):2584–2594. doi:10.1016/S0140-6736(17)33109-4
51. Pan Z, Wu J, Liu Y. Strengthening the primary health care for non-communicable disease prevention and control in the post-pandemic period: 

a perspective from China. Global Health Res Policy. 2023;8(1):49.
52. McKeown A. Ethical challenges and principles in integrated care. Br Med Bul. 2023;146(1):4–18. doi:10.1093/bmb/ldac030
53. Struijs JN, Drewes HW, Stein KV. Beyond integrated care: challenges on the way towards population health management. Int J Integrated Care. 

2015;15(4):e043. doi:10.5334/ijic.2424
54. Song P, Tang W. The community-based integrated care system in Japan: health care and nursing care challenges posed by super-aged society. Biosci 

Trends. 2019;13(3):279–281. doi:10.5582/bst.2019.01173
55. Bajeux E, Corvol A, Somme D. Integrated care for older people in france in 2020: findings, challenges, and prospects. Int J Integrated Care. 

2021;21(4):16. doi:10.5334/ijic.5643
56. Siopis G, Moschonis G, Eweka E, et al. Effectiveness, reach, uptake, and feasibility of digital health interventions for adults with hypertension: 

a systematic review and meta-analysis of randomised controlled trials. Lancet Digital Health. 2023;5(3):e144–e159.
57. Moschonis G, Siopis G, Jung J, et al. Effectiveness, reach, uptake, and feasibility of digital health interventions for adults with type 2 diabetes: 

a systematic review and meta-analysis of randomised controlled trials. Lancet Digital Health. 2023;5(3):e125–e143. doi:10.1016/S2589-7500(22) 
00233-3

58. Vaishya R, Javaid M, Khan IH, Haleem A. Artificial Intelligence (AI) applications for COVID-19 pandemic. Diabetes and Metabolic Syndrome. 
2020;14(4):337–339. doi:10.1016/j.dsx.2020.04.012

59. Lan X, Yu H, Cui L. Application of telemedicine in COVID-19: a bibliometric analysis. Front Public Health. 2022;10:908756. doi:10.3389/ 
fpubh.2022.908756

60. Park J, Erikson C, Han X, Iyer P. Are state telehealth policies associated with the use of telehealth services among underserved populations? Health 
Affairs (Project Hope). 2018;37(12):2060–2068. doi:10.1377/hlthaff.2018.05101

61. Kaplan B. Revisiting health information technology ethical, legal, and social issues and evaluation: telehealth/telemedicine and COVID-19. 
Int J Med Inform. 2020;143:104239. doi:10.1016/j.ijmedinf.2020.104239

Journal of Multidisciplinary Healthcare                                                                                             Dovepress 

Publish your work in this journal 
The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in 
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well 
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas 
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and 
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

Journal of Multidisciplinary Healthcare 2024:17                                                                             DovePress                                                                                                                       5017

Dovepress                                                                                                                                                             Xiao et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/S0140-6736(17)33109-4
https://doi.org/10.1093/bmb/ldac030
https://doi.org/10.5334/ijic.2424
https://doi.org/10.5582/bst.2019.01173
https://doi.org/10.5334/ijic.5643
https://doi.org/10.1016/S2589-7500(22)00233-3
https://doi.org/10.1016/S2589-7500(22)00233-3
https://doi.org/10.1016/j.dsx.2020.04.012
https://doi.org/10.3389/fpubh.2022.908756
https://doi.org/10.3389/fpubh.2022.908756
https://doi.org/10.1377/hlthaff.2018.05101
https://doi.org/10.1016/j.ijmedinf.2020.104239
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Method
	Data Source and Search Strategy
	Inclusion and Exclusion Criteria
	Data Analysis and Visualization

	Results
	Study Inclusions
	Analysis of Annual Publication Trends
	Analysis of Countries
	Analysis of Institutions
	Analysis of Authors
	Analysis of Journals
	Analysis of Keywords
	Analysis of Hotspots

	Discussion
	General Information
	Development Trends of NCD Management
	Hotspots and Frontiers of NCD Management
	Strengths and Limitations

	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

