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Purpose: Chronic Obstructive Pulmonary Disease (COPD) is a major global health issue, significantly impacting healthcare systems.
Effective nursing interventions are crucial for improving patient outcomes and reducing hospitalizations. This study conducts
a bibliometric analysis of nursing interventions and research in the management of COPD to identify key trends, contributors, and
emerging research directions.

Material and Methods: We analyzed 1390 articles published before 2024, sourced from the Web of Science Core Collection (SCI-
Expanded). Using R Bibliometrix, VOSviewer, and CiteSpace, we assessed publication trends, identified influential authors and
institutions, and mapped research hotspots and collaborations. The analysis included quantitative metrics such as citation counts and
co-citation networks, as well as qualitative assessments of thematic evolution.

Results: The analysis revealed a significant increase in research output on COPD nursing interventions, particularly after 2001, with
a peak in publications around 2021, likely due to the COVID-19 pandemic. The United States, the United Kingdom, and China were
the top contributors, accounting for over 45% of the total publications. Key research hotspots included acute exacerbations, quality of
life, evidence-based nursing, and pulmonary rehabilitation. The study highlighted a shift from symptom management to more holistic,
patient-centered care models.

Conclusion: This study emphasizes the critical role of nursing interventions in managing COPD and reducing its global burden. The
identified research trends and emerging topics offer valuable insights for future research, underscoring the need for innovation in
nursing practices and interdisciplinary collaboration. These findings aim to inform the development of more effective COPD nursing
strategies and enhance clinical practice.
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Introduction

Chronic obstructive pulmonary disease (COPD), a progressive respiratory disorder characterized by irreversible airflow
limitation, constitutes a global public health crisis of escalating magnitude.' Epidemiological data from a 2022 Lancet
meta-analysis position COPD as the foremost contributor to global mortality and disability, with an estimated prevalence
of 10.3% across populations.” Should current trends persist, COPD is predicted to become the third-leading cause of
death worldwide by 2030, directly impacting 10% of the global population.® This widespread burden underscores the
urgency of effective management strategies, particularly through nursing interventions, which have emerged as an
essential component of COPD care. Evidence-based COPD nursing interventions have been shown to improve pulmon-
ary function, mitigate symptom severity, enhance patients’ quality of life, and reduce hospitalization rates.* ® These
interventions play a critical role in addressing not only the clinical aspects of the disease but also the psychosocial impact

on patients and caregivers, contributing to a more holistic management approach.
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Despite these advancements, substantial gaps remain in understanding the full scope and structure of COPD nursing
interventions. Although numerous studies have demonstrated the benefits of nursing interventions in COPD management,
the integration of these interventions into diverse healthcare settings and their long-term effectiveness remains under-
explored. Furthermore, a comprehensive and systematic analysis of the research landscape within COPD nursing is still
lacking. This gap in knowledge is particularly significant in terms of mapping research trajectories and understanding the
interdisciplinary nature of COPD nursing. While clinical outcomes such as symptom relief and improved pulmonary
function are well-established, there is less clarity on how nursing interventions interact with other aspects of patient care,
such as psychological well-being, caregiving dynamics, and socioeconomic factors.

Additionally, one of the key gaps in the existing literature is understanding how complementary therapies, such as
acupuncture, can be integrated into mainstream nursing interventions for COPD management. Acupuncture has shown
potential in alleviating symptoms in a variety of chronic conditions, but its role within COPD nursing interventions
remains underexplored. While there is some evidence supporting its effectiveness, the integration of acupuncture into
nursing protocols is not standardized, and there is a need for more focused research to examine its therapeutic potential in
the context of COPD. This study aims to address these gaps by systematically analyzing the existing body of COPD
nursing literature through bibliometric methods. By identifying research trends, influential contributors, and emerging
areas, this analysis will provide a comprehensive understanding of the current state of COPD nursing interventions and
help guide future investigations into underexplored areas such as the integration of complementary therapies.

The value of bibliometric analysis lies in its ability to identify key research themes and relationships within a vast
body of literature. Compared with traditional narrative reviews, bibliometric methods provide a quantitative approach to
evaluating trends, measuring the impact of key studies, and visualizing collaboration networks.”* By analyzing co-
citation patterns, scientific collaborations, and co-word associations, this study will provide insights into the evolving
nature of COPD nursing interventions, highlighting how research is shifting and which areas remain underexplored. In
particular, the study will focus on identifying gaps in the application of complementary therapies within COPD nursing,
offering a roadmap for future research.

Furthermore, integrating complementary therapies such as acupuncture into nursing interventions represents an
important frontier in COPD management. While acupuncture has been explored in the context of symptom alleviation
for various chronic diseases, its application within the COPD nursing context remains underrepresented in existing
literature. This study seeks to broaden the understanding of how such therapies can complement traditional nursing
practices, offering a more integrated and holistic approach to COPD care. By systematically analyzing the potential of
complementary therapies like acupuncture, this study will offer new perspectives on managing COPD in a more
comprehensive and patient-centered manner.

Materials and Methods

Data Collection

We conducted a data search of the WOSCC database on 2 January 2025 using the following search formula: (“Nursing”
OR “Nursings”) AND (“Chronic Obstructive Pulmonary Disease” OR “COPD” OR “Chronic Obstructive Lung Disease”
OR “Chronic Obstructive Airway Disease” OR “COAD” OR “Chronic Airflow Obstruction”). A total of 1390 publica-
tions, categorized as “articles” in the English language, were included in the analysis. These publications were down-
loaded in both “BibTeX” and “Plain Text” file formats for further processing.

Analytical Method

The R package Bibliometrix (version 4.3) was used to analyze the evolution through time of the literature volume in the
field, the involvement of countries, institutions and authors, and the journals publishing the relevant articles.
Furthermore, Bibliometrix facilitated a thematic analysis to explore the evolution of research themes and hotspots over
time. VOSViewer (version 1.6.18) was used for visualizing and analyzing citations and co-citations of authors, journals
and articles to detect intense collaborations between different authors and journals, and correlations and similarities
between articles. CiteSpace (version 5.8.R1) was applied for co-citation analysis and burst detection, generating visual
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maps for analyzing reference and keyword trends within the specific field. Microsoft Excel (2024) was used to arrange
and summarize the analytical information related to countries, institutions, authors, articles, and keywords.

Results

Our search strategy identified 1904 publications on nursing care for COPD patients in the WOSCC database. We
subsequently narrowed the dataset to 1390 English-language articles published before 2024 for subsequent visualization
and analysis by excluding other publication types such as reviews, conference abstracts, and books (Figure 1).

Evolution of Academic Interest in Nursing Care for COPD Patients Before 2024

The annual scientific production curve (Figure 2A) illustrates a nearly exponential increase in the number of publications
concerning nursing care for COPD patients before 2024. Before 1990, the annual number of publications in this field was
virtually zero. During the period from 1991 to 2003, although the research output in this field began to increase, it
remained extremely limited, with an average of fewer than 20 papers published per year. In the subsequent decade
(2004-2024), the number of publications surged dramatically and peaked in 2021 at 103 papers. This upward trend is
expected to continue and expand in the future (Supplementary Table S1). Additionally, the years 1993, 1995, and 2001
saw the highest average annual citation frequencies for scientific research (Figure 2B).

Country & Affiliation Distribution

By December 31, 2024, research on the care of COPD patients had involved a total of 65 countries, underscoring the
global scope and critical significance of COPD nursing interventions in addressing a widespread public health challenge.
The top 10 countries in terms of publication frequency are presented in Supplementary Table S2, where the contributions

of countries and institutions are clearly separated. This distinction is essential for maintaining clarity in presenting the
geographical distribution of research activity and institutional output. The original structure, which listed countries and
affiliations sequentially, was chosen to illustrate the global diversity and reach of the research, but it inadvertently could
imply a direct correspondence between the two. In this revised presentation, we have maintained the separation of
countries and institutions in order to avoid any misinterpretation while providing a more accurate reflection of the
collaborative and institutional contributions to COPD nursing interventions.

A detailed co-authorship analysis further demonstrates the global collaboration that characterizes this field
(Figure 3A). The co-authorship network highlights the strong and productive international collaborations, with countries
such as the United States, United Kingdom, and China forming the backbone of these networks. The collaboration rates
among the top three countries—6.8% for the United States, 7.1% for China, and 20.7% for the United Kingdom—
underscore the robust academic partnerships and the shared research priorities that transcend national boundaries. These
collaborations not only advance scientific understanding of COPD but also foster the development of innovative, cross-
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Figure | Search strategy and dataset filtering process in COPD nursing interventions.
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Figure 2 Evolution of scientific production and citations in COPD nursing interventions (1990-2024). (A) Annual scientific production in COPD nursing interventions from
1990 to 2024, showing an exponential increase in publications since 2004. (B) Average annual citations per year for COPD nursing interventions articles, illustrating peaks in
1993, 1995, and 2001, and a general upward trend in recent years.

border nursing interventions that contribute to a more globally integrated approach to COPD management. These
collaborations are instrumental in driving forward innovative COPD nursing interventions, fostering cross-border knowl-
edge exchange, and strengthening the global capacity to address the growing burden of COPD.

Delving into specific national trends, the rapid rise of China in COPD research since 1999 is particularly noteworthy, as it
has transitioned from a relatively minor player to one of the major contributors (Figure 3B). This ascent reflects broader global
shifts in health research priorities, with a growing focus on improving COPD care within the context of rapidly developing
healthcare systems. China’s growing prominence highlights not only the increasing contribution of Asian countries to global
health research but also the heightened focus on enhancing COPD care in rapidly evolving healthcare landscapes.
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Figure 3 Country and affiliation distribution in COPD nursing interventions. (A) Co-authorship relationships between countries, highlighting significant international
collaborations in COPD nursing interventions. (B) Publication frequency trend of leading countries, particularly showing China’s rapid growth in recent years. (C) Top 10
countries by publication frequency in COPD nursing interventions (1990-2024), with the United States, United Kingdom, and China as the major contributors. (D) Total
citation frequency by country, identifying the most influential countries in terms of citation impact. (E) Top institutions by publication frequency, with universities being the
dominant contributors to the field. (F) Institutional collaboration network, showing partnerships between major research institutions.

Overall, the United States, United Kingdom, and China stand out as the predominant contributors, collectively
accounting for over 45% of the total publications in this field (Figure 3C). The United States, which was among the first
to engage in COPD nursing interventions, continues to lead globally with 1924 publications (26.5%). This sustained high
output reflects the country’s strong institutional support for COPD research, particularly in areas such as evidence-based
nursing and pulmonary rehabilitation, which are crucial for improving patient outcomes. The United Kingdom, which
first published its research on COPD care in 1987, maintains its position as the second-largest contributor to the field with
690 publications (9.5%). Its continued efforts are integral to shaping global COPD research, particularly in clinical
management strategies and long-term care interventions for patients with COPD.

In terms of citation impact, the United States remains the leader with 14,594 total citations, followed by the United
Kingdom (4876 citations), the Netherlands (2908 citations), and Italy (2555 citations) (Figure 3D). Notably, Italy, despite
having fewer publications (243 papers), ranks fourth in citation impact. This discrepancy suggests that while Italy’s
output is relatively smaller, its research has had a significant and lasting impact on the field. This points to the critical role
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that smaller but highly specialized research communities can play in influencing global scientific discourse, further
underscoring the importance of citation frequency as a more comprehensive measure of research impact than mere
publication volume. This highlights the importance of citation frequency as a measure of the global influence of research,
beyond publication volume alone.

The analysis of institutional contributions reveals that universities are at the forefront of COPD nursing interventions.
Among the 2347 institutions identified, those with more than 50 publications—such as Brown University, the University
of Washington, and the University of Maastricht—have played pivotal roles in shaping the field (Figure 3E). Notably,
five of the top 10 institutions are based in the United States, reflecting the central role that American academic
institutions continue to play in COPD research. The University of Maastricht from the Netherlands leads with 87
publications, a testament to the strong institutional commitment to COPD research in Europe. The global collaborative
network of institutions, as illustrated in Figure 3F, highlights how key academic centers across North America and
Europe form the critical backbone of COPD research. Their strong ties not only promote interdisciplinary collaboration
but also set the stage for the development of best practices in COPD nursing care. The institutional collaboration network
illustrates the academic partnerships that foster innovation, with stronger ties between top institutions in North America
and Europe. This interconnectedness facilitates knowledge exchange, interdisciplinary collaboration, and the develop-

ment of best practices that influence global COPD nursing care strategies.

Journal & Author Contributions

A total of 432 journals have published articles on COPD care. Five journals have published more than 30 articles
(Figure 4A). The top-ranking journal is The Journal of Clinical Nursing (68 articles, 0.5%), followed by International
Journal of Chronic Obstructive Pulmonary Disease (47 articles, 0.3%) and The Journal of Advanced Nursing (43
articles, 0.3%). Among the top 10 most prolific journals in this field (Supplementary Table S3), six are in the Q1 quartile
of the Journal Citation Reports (JCR), and two have impact factors exceeding 10: CHEST (IF: 10.3) and European
Respiratory Journal (IF: 14.3). According to Bradford’s Law of Scattering, the most productive 19 journals all belong to

the core journals of a specific subject, with The Journal of Clinical Nursing and International Journal of Chronic
Obstructive Pulmonary Disease being the top two journals (Figure 4B). Additionally, by applying a minimum citation
count of 20 to the selected journals, we identified 129 journals that met the threshold and mapped their co-citation
network (Figure 4C). VOSViewer classified the journals into six categories based on their similarity: red, green, blue,
yellow, purple, and cyan. The larger the node circle, the more times the articles published by a journal have been cited,
while the thicker and more numerous the connections between nodes, the stronger the co-citation intensity. In Figure 4C,
CHEST (total link strength 17,481), European Respiratory Journal (total link strength 17,140), Thorax (total link
strength 13,615), and Respiratory Medicine (total link strength 12,580) not only have high citation frequencies but
also exhibit the strongest total link strength in the co-citation analysis. We ranked the top 10 authors based on the number
of articles they published in this field and analyzed the temporal evolution of their productivity and citation counts
(Figure 4D). The lines in the figure represent the intervals between the years in which the authors published their articles.
The larger the node circle, the more articles published in that year, and the darker the node circle color, the higher the
total citation count for that year. Authors such as Camargo CA, Vitacca M, and Zhao Y have made significant
contributions to publications in this field. Additionally, Camargo CA, Barr RG, Walters EH, and Wood-Baker R have
achieved important citation counts in their respective research work (Supplementary Table S4). Among the top 10 most

prolific authors, Camargo CA has the highest H-index, indicating that his research has been widely recognized within the
discipline (Figure 4E). Furthermore, we analyzed the co-citation of authors who had at least 20 citations, with 45 authors
reaching the threshold. The three authors with the strongest co-citation links are Jones PW (total link strength 502),
Bourbeau J (total link strength 391), and Celli BR (total link strength 259) (Figure 4F). Notably, Jones PW is connected
to 44 other authors and is the most co-cited author. The line between Jones PW and Bourbeau J appears to be the thickest,
with a link strength of 42, indicating a strong co-citation relationship between these two authors.
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Figure 4 Journal and author contributions in COPD nursing interventions. (A) Top journals by number of publications in COPD nursing interventions, including The Journal
of Clinical Nursing and International Journal of Chronic Obstructive Pulmonary Disease. (B) Bradford'’s Law of Scattering applied to journals, highlighting the concentration
of articles in core journals. (C) Co-citation network of journals, showing the interconnections between key journals in COPD nursing interventions. (D) Author productivity
and citation counts over time, indicating the growth of contributions from leading authors. (E) Top 10 authors by H-index and citation count, identifying the most influential
authors in COPD nursing interventions. (F) Co-citation analysis of authors, revealing strong collaborative networks among key researchers.

Reference Citations & Co-Citation

Global citation (GCs) measures the citation frequency across the entire literature database. As of 2024, articles related to
COPD care had accumulated a total of 41,874 GCs. Based on GC ranking, five documents had citation counts exceeding
500 (Supplementary Table S5). Among them, the official statement on the mechanisms, assessment, and management of
dyspnea published by the American Thoracic Society in the American Journal of Respiratory and Critical Care Medicine
in 2012 topped our dataset with 1215 GCs (Figure 5A).° Using bibliometric methods, we calculated the local citations
(LCs) for the entire set of references used in this study, which measures the number of citations a document receives from
the analyzed dataset. In our dataset, 264 documents in this field were cited, with a cumulative total of 680 LCs, among
which six documents had LC counts of 10 or more (Supplementary Table S6). The validation of the COPD definition
based on a questionnaire in the Nurses’ Health Study by Barr et al in 2002 received the most LCs,'" indicating

widespread recognition by scholars in this field (Figure 5B).
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Figure 5 Reference Citations and Co-Citation Analysis in COPD nursing interventions. (A) Global citation frequency and ranking of the most cited documents in COPD
nursing interventions, including highly cited works like the 2012 statement by the American Thoracic Society. (B) Local citation frequency for the selected documents,
emphasizing the citation impact within the study’s dataset. (C) Co-citation analysis of references, revealing relationships between key studies in COPD nursing. (D) Co-
citation clusters in the literature, highlighting central research themes such as noninvasive ventilation and pulmonary rehabilitation.

Co-citation analysis is a tool for revealing shifts in paradigms and schools of thought in longitudinal studies. By
conducting co-citation analysis on the literature, we explored the interrelationships among the documents. Using the
Walktrap clustering algorithm in bibliometrics, we analyzed 48 co-cited visualized documents with a minimum edge
count of 2 (Figure 5C). In 2003, Bourbeau J published a study on self-management interventions for COPD patients in
Archives of Internal Medicine (JAMA Internal Medicine), which demonstrated the strongest connections with other
references and occupied a prominent position among the references in this field.?> Additionally, employing CiteSpace
clustering algorithm and Log-Likelihood Ratio (LLR) method, we conducted a detailed analysis and thematic labeling of
the 1390 included articles, thereby delineating 12 central clusters within the largest connected component of the co-
citation network (Figure 5D). These clusters are both interdependent and independent. Among them, the three most
prominent clusters revolve around noninvasive ventilation, asthma, and early outcomes.

Research Focus & Frontier Analysis

Guided by the observed growth trend in scientific production in this field, we divided the time frame into two distinct
periods (before 2017 and 2018-2024) to effectively examine and describe the evolution of themes in the literature
(Figure 6A). Before 2017, research in this field primarily focused on aspects such as “obstructive pulmonary diseases”,
“cancer”, and “lung function”. Over the past seven years, research has emphasized “acute exacerbations”, “COVID-19”,
and “quality of life”, indicating a gradual shift in focus from basic disease mechanisms to clinical management and
patient quality of life. These two periods demonstrate interdependence and complementarity. Additionally, we mapped
the historical trajectory of research in this field, with each trajectory reflecting a research theme and its core authors/
literature (Figure 6B). Using bibliometric methods, we divided the application of nanotechnology in research on diabetes
and its complications into seven thematic chains, represented by red, blue, green, pink, yellow, purple, and brown nodes.

One important topic is the advantages and disadvantages of noninvasive mechanical ventilation for COPD patients. In
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1997, Chevrolet et al reported a case highlighting that mechanical ventilation can be highly time-consuming for
caregivers when treating certain patients with chronic respiratory insufficiency, necessitating a balance between resource
investment and patient benefits.?’ Building on this, Nava et al conducted a prospective trial in 2019 to evaluate and
compare the human and economic resources required for noninvasive mechanical ventilation (NIMV) and invasive
mechanical ventilation (InMV) in treating COPD patients.** They found that NIMV is a more effective treatment option,
especially in resource-limited settings, laying a theoretical foundation for the optimized treatment of COPD patients. In
the purple thematic chain, key articles focus on “home care practices for COPD”, exploring the positive impact of home
care models on patient recovery and quality of life.

By applying clustering algorithms to the keyword network, various themes within the specific domain are high-
lighted (Figure 6C). The horizontal axis represents centrality, indicating theme relevance, while the vertical axis
represents density, indicating theme development. Each bubble signifies a network cluster, with the bubble title
containing words that are highly prevalent within that cluster. The size of the bubble corresponds to the frequency
of occurrence of the clustered terms. Analysis of Figure 6C reveals the current research themes in this field. Themes in
the upper left corner (Niche Themes) are likely to be more specific or emerging but are developing rapidly. These
include “Infection”, “Infections”, “Colonization”, “Air-flow limitation”, “Respiratory questionnaire”, “Controlled
trial”, “Positive-pressure ventilation”, “Mechanical ventilation” and “Acute respiratory-failure”. Meanwhile, the
basic themes (Basic Themes) in the lower right corner include “COPD”, “Management of obstructive lung disease”,
“Nursing”, “Mortality”, “Outcomes”, “Exacerbations”, “Therapy” and “Support”. These themes have higher relevance

within the research domain but relatively lower levels of development, primarily because research on these topics is

already relatively mature.
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Discussion

General Information

We extracted pertinent research on nursing care for COPD patients before 2024 for comprehensive analysis and
visualization. As a professional domain, COPD care did not mature in research and theory until after 2001. It is
important to note that prior to the late 1990s, COPD lacked a universally accepted diagnostic standard. Terms such as
chronic bronchitis and emphysema were often used interchangeably, and diagnoses were primarily based on symptoms
such as chronic productive cough or post-mortem anatomical findings. This historical lack of consensus in COPD
diagnostic criteria posed significant challenges to the validity and comparability of research findings from this period. As
a result, studies published before the late 1990s should be interpreted with caution, as they may not reflect a standardized
or accurate understanding of COPD. The progress in COPD care theory and research from 2015 to 2024 has led to an
increasing number of researchers focusing on this field, maintaining a large volume of published articles. According to
data from BMJ, compared to 1990, the age-specific prevalence and mortality rates of COPD globally decreased by 8.7%
and 41.7%, respectively, in 2019.%* This decline in global COPD prevalence and mortality coincides with the growth
trend of published articles on COPD care, indicating that advancements in COPD care are contributing to better patient
outcomes. Moreover, a peak in literature publication observed around 2021 is likely related to COVID-19. The outbreak
of COVID-19 has prompted researchers to pay more attention to the nursing models of respiratory diseases, especially in
tele-nursing and self-management.** For example, the application of tele-nursing in the self-management of COPD
patients has gradually increased, showing good outcomes, and patients have also shown a positive attitude towards this
model.*>*® This trend indicates that the field of COPD care is still developing and maintaining sustained research
interest, with increasing attention to innovative care models that cater to patient-centered, personalized needs.

Main Research Content

The intellectual trajectory of COPD nursing interventions has undergone significant thematic transformations since its
inception, reflecting evolving clinical paradigms, global health challenges, and the expanding understanding of COPD as
a chronic condition requiring multifaceted care. Currently, the main research areas in the field of COPD care can be
summarized as acute exacerbations, quality of life, risk factors, evidence-based nursing, and pulmonary rehabilitation.

Acute exacerbations of chronic obstructive pulmonary disease (AECOPD) are critical events in COPD patients,
characterized by a worsening of dyspnea and/or increased cough and sputum production, with symptom deterioration
occurring within a 14-day period.>” Our analysis demonstrates that clinical nursing interventions aimed at managing
acute exacerbations have significantly advanced, particularly in the development of tailored care plans and the use of
therapeutic technologies. These advancements are pivotal for improving patient outcomes and reducing hospital admis-
sions. Previous studies have shown that exacerbations are often triggered by respiratory infections, air pollution, or other
environmental factors, which induce local or systemic inflammatory responses, further damaging the airways.*®*®
Studies have also explored how nursing interventions, such as enhancing inhaler techniques or improving respiratory
therapy adherence, can directly influence the frequency and severity of exacerbations.*® !

Pulmonary rehabilitation, a cornerstone of COPD care, has been proven to improve exercise capacity, reduce hospital
admissions, and lower the incidence of unplanned health checkups. The 6-minute walk test, introduced by the American
Thoracic Society in 2002, is now widely used as a simple yet effective tool to assess the functional capacity of COPD
patients.*> In addition to physical rehabilitation, nursing interventions that address psychosocial factors have gained
recognition in improving patient quality of life, demonstrating the need for holistic care models that go beyond physical
recovery. Smoking cessation, as a critical component of pulmonary rehabilitation, remains a key area of focus for nursing
interventions. Nurses are increasingly involved in the management of smoking cessation programs, which have been

shown to significantly enhance lung function and reduce disease progression.*?

Future Research Hotspots
Emerging research directions are being shaped by technological innovations, such as artificial intelligence (AI) and
personalized medicine, and by ongoing disparities in global COPD care. Al-driven models for exacerbation prediction
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hold promise for moving from reactive to proactive COPD care, yet challenges related to algorithmic bias and the need
for real-world validation remain substantial.** These predictive models could be further enhanced by integrating nursing
perspectives, focusing on patient-specific characteristics such as comorbidities, psychological states, and social determi-
nants of health. It is important to note that prior to the late 1990s, COPD lacked a universally accepted diagnostic
standard, with terms such as chronic bronchitis and emphysema being used interchangeably. This historical lack of
consensus posed challenges to the validity of research findings from this period. Another exciting area of research lies in
the airway microbiome, which presents opportunities for personalized nursing interventions that aim to modify microbial
populations to alleviate symptoms and slow disease progression. Despite promising preliminary results, mechanistic
understanding of how the microbiome impacts COPD remains underexplored.*>*

While high-income countries dominate global research outputs, low- and middle-income countries (LMICs), which
account for approximately 90% of global COPD mortality, contribute less than 15% of COPD research.*’ This stark
disparity highlights the urgent need to develop context-specific interventions tailored to the unique challenges faced by
these regions. Future research should prioritize the development of community-based, nurse-led rehabilitation programs
in LMICs, focusing on low-cost, scalable interventions that can reduce the burden of COPD and improve patient
outcomes in resource-limited settings. Longitudinal care models, which integrate management of COPD with comorbid
conditions and psychosocial needs, are essential for addressing the comprehensive needs of aging populations.*® Current
COPD management protocols primarily focus on acute exacerbations, with less emphasis on long-term care and
prevention. Research into these long-term care models should explore multidisciplinary care teams, including nursing,

to address the complex, multifactorial nature of COPD care in aging populations.**~°

Persistent Methodological Challenges

Despite significant advancements, methodological challenges remain. One major limitation in COPD nursing interventions is
the fragmentation of cross-institutional collaborations, evidenced by the low percentage of co-authored publications between
key research nations like the United States and China. This lack of collaboration impedes the global sharing of knowledge and
the development of unified care guidelines. Increased collaboration between institutions across high, middle, and low-income
countries is crucial for the development of more inclusive, globally relevant COPD care practices.

Furthermore, the environmental impact of COPD care, such as the carbon footprint of metered-dose inhalers and the
waste generated by single-use personal protective equipment (PPE), remains a significant gap in the literature.
Addressing these issues presents a unique opportunity to align COPD management with broader environmental health
objectives, exploring sustainable alternatives to traditional care models. These challenges highlight the need for
comprehensive, multidisciplinary collaboration, particularly in bridging the gap between bibliometric productivity trends
and patient-centered outcome measures.

As the field of COPD nursing care evolves, there is a critical need to transition from symptom-focused care models to
precision nursing frameworks that account for the multifactorial nature of the disease. This approach should emphasize
personalized, holistic interventions that integrate clinical care with psychosocial support, addressing the diverse needs of
COPD patients. These shifts in research focus will be instrumental in mitigating the projected global rise of COPD as the
third-leading cause of mortality by 2030.

Strength & Limitations

In our approach, we initiated this process by extracting relevant articles from the widely recognized WOSCC SCI-
Expanded database, which is renowned for its high-quality repository of publications. Subsequently, we integrated
R Bibliometrix, VOSViewer, and CiteSpace for a comprehensive visualization analysis. The synergy between these
different software tools aids in a more objective interpretation of the results. Our methodology encompasses both
qualitative and quantitative analyses, examining differences in the number of papers, countries, institutions, journals,
authors, and citation relationships to identify the field’s outstanding contributors. By analyzing article topics and keyword
content, we aim to provide a nuanced understanding of the prevailing hotspots and emerging trends in COPD patient
care. Importantly, no bibliometric analysis of this field has been conducted in such detail before. This pioneering effort
aims to enrich the existing research data in this area and provide scholars with new perspectives and valuable references.
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This study is not without limitations. The analysis software and systems employed were specifically tailored for
a single database. Although the WOSCC database is highly authoritative and covers a broad range of research, the
possibility of overlooking relevant studies from other databases remains. Additionally, for systematic analysis, we chose
to exclude non-English articles. While most research in this field is conducted in English, this decision may lead to the
omission of relevant data. Finally, in the bibliometric-driven thematic analysis, each keyword is linked to only one topic,
thereby preventing the use of topics to group documents for more detailed meta-information analysis.

Conclusion

In conclusion, this bibliometric analysis of COPD nursing interventions highlights key research areas, including acute
exacerbations, patient quality of life, evidence-based nursing, and pulmonary rehabilitation. These areas are vital for
improving patient outcomes and reducing hospitalizations. The study also underscores the growing focus on personalized
care models and innovative interventions like tele-nursing and self-management. New technologies, including the use of
artificial intelligence (Al), are playing an increasingly important role in the monitoring of symptoms, adherence to
treatment, and early warning systems for exacerbations. These innovations are expected to revolutionize COPD care,
enabling more proactive and personalized approaches. While high-income countries lead global research, there is
a pressing need for more research in low- and middle-income countries, where COPD burden is greatest. Future research
should prioritize longitudinal studies and explore the long-term impact of nursing interventions, particularly in resource-
limited settings, to enhance COPD care through multidisciplinary collaboration.
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