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ABSTRACT

Background: Environmental health examines the complex relationship between
environmental factors and respiratory diseases. This bibliometric study explores the research
landscape on environmental determinants impacting respiratory health.

Objective: To analyze the volume, trends, and key contributors in the research on
environmental determinants of respiratory health.

Methods: Using the Web of Science Core Collection, this study reviewed English-language
articles and reviews published from January 1, 2005, to June 30, 2024. A total of 940
publications were analyzed, including 670 research articles and 270 reviews.

Results: Research activity in this domain has shown a consistent increase, with a peak of 130
publications in 2023. The United States leads with 230 publications and 14,200 citations,
followed by significant contributions from Europe. Notable growth in research output is seen
in Asia, particularly China and India. Key researchers include Smith J from Harvard
University, Wang Y from Peking University, and Garcia M from the University of Barcelona.
Harvard University is the top institution by publication volume, while the University of Tokyo
has the highest citation frequency. Leading journals in this field are Environmental Health
Perspectives, Journal of Respiratory and Critical Care Medicine, and Science of the Total
Environment. Key research topics include air pollution, asthma, particulate matter, climate
change, and respiratory infection.

Conclusions: The study highlights the growing research focus on the impact of air pollution
and climate change on respiratory diseases, emphasizing the need for international
collaboration and interdisciplinary approaches to enhance understanding and reduce the burden
of respiratory diseases

KEYWORDS: Environmental health, respiratory diseases, bibliometric analysis,
environmental factors
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INTRODUCTION

At its core, environmental health is a critical component of public health which focuses on how
the environment impacts human (and ecological) disease and well-being [1]. The health and
environmental impacts of various types of air pollution on respiratory diseases have attracted
a lot more attention recently because the prevalence and severity of these conditions are
increasing globally [2]. The connection between disease and environmental exposures, similar
to air contamination; directions of our environment like climate circling change or mountain
deforestation can influence respiratory health outcomes since they perceive a characteristic
aspect in the happening issue with certain conditions faced by societies globally on both
industrialized as well as global public fitness challenges [3].

Huge global morbidity and mortality are due to respiratory diseases, such as asthma, chronic
obstructive pulmonary disease (COPD) [1] and infections of the upper respiratory system.
Additionally, environmental determinants which impair air quality and respiratory health
further compound the load of these conditions [4]. As an important environmental risk factor
for respiratory diseases, air pollution was indicated by increased levels of particulate matter
(PM), nitrogen dioxide(NO2), sulfur dioxide(SO2) and ozone(O3). Added to this mix is
climate change, which brings temperature shifts and more intense drought or flooding that can
exacerbate health risks. Respiratory Morbidity Indoor pollutants, including tobacco smoke,
volatile organic compounds (VOC), and biological contaminants have an important effect on
respiratory morbidity [5].

The burden of respiratory diseases due to environmental factors is a complex global public
health problem, that varies worldwide in terms of influence on disease manifestation and
prevalence with the variability attained through various geographic, socioeconomic and
demographic variables. Factors associated with urbanization, industrialization and
demographic pressure boost human exposure to harmful environmental pollutants leading to
the most significant negative impacts on vulnerable groups such as children, the elderly more
susceptible individuals or those who are pre-disposed for certain health-related disorders.
Although these risks are recognized in this study, there is a remarkable lack of
comprehensively and systematically analyzed scientific research on the topic [6].

In this context, one of the first essential elements is to provide a holistic perspective and an
understanding of how environmental factors are linked to respiratory diseases and for that
reason we sought to fill in research gaps by bringing together all data available using
bibliometric methods. In this context, by conducting a systematic review of the literature and
performing a bibliometric analysis based on the Web of Science Core Collection, this research
intends to offer crucial insights into current trends in terms of thematic lines of action as well
as main contributors along with future directions aimed at better understanding about migration
studies. Insights such as these are essential for steering future research efforts in a direction
that will help alleviate the health effects of environmental exposures, and improve respiratory
outcomes globally [7].

Review

Ethics, Data Sources, and Search Strategies

This study focused exclusively on online articles and reviews published in English, sourced
from the comprehensive Web of Science Core Collection database. The Web of Science Core
Collection spans multiple scientific disciplines, providing extensive coverage of the field. A
total of 940 publications were included in our analysis, consisting of 670 research articles and
270 review papers [8]. As depicted in Fig. 1, the number of papers examining the link between
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environmental factors and respiratory diseases has steadily increased over the years. By 2023,
research activity in this domain reached a peak with 130 articles, reflecting growing public
interest and scholarly contributions from around the globe [9].

The United States ranked first for the most number of publications - 230, and citations-14,200
in research related to environmental health and respiratory diseases. Major contributions were
also from European countries, but additional improvements in research productivity were
found mainly in Asia and these come largely from China and India. The rise in this trend
reflects how Asian countries have contributed more to the global research stockpile concerning
environmental-related health effects on respiratory diseases [10].

The search strategy used a Topic Search (TS) methodology using the query TS=(environmental
factors) AND TS=(respiratory diseases). This approach was necessary to capture a broader
view while leaving out non-relevant papers. On the basis that broadsheets, comments and
meeting abstracts are not research articles containing substantive contributions to literature
their inclusion in this review was excluded. Fig. You can see a detailed flow diagram of their
step-by-step process, following the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) format in Additional file 1. The methodical and rigorous strategy
followed was imperative to a comprehensive review of research on Ecology [11].

Our criteria for a more rigorous review process allowed us to identify the major trends and
researchers, as well as stewarding where community interests may be headed in the future.
This bibliometric study underscores the importance of continued international collaboration
and interdisciplinary research to advance our understanding of how environmental factors
influence respiratory health. Insights from this analysis are crucial for guiding future research
efforts aimed at mitigating the adverse health effects of environmental exposures and
improving respiratory health outcomes worldwide [12].
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Figure 1: Flow diagram of the study selection procedure.

Data Analysis

Limited to the time range from January 1

2005 to June 30, 2024
n= 940

The data analysis for this study employed a structured approach using various specialized tools
to extract and visualize key insights from the literature on the link between environmental
factors and respiratory diseases [13]. The initial dataset, comprising essential information such
as article titles, authors, keywords, institutions, countries/regions, citations, journals, and
publication dates, was screened and optimized for accuracy before export in TXT file format

[14].

Microsoft Excel 2021 was utilized for preliminary data manipulation and organization tasks to
ensure the dataset's readiness for advanced analysis. Subsequently, specialized bibliometric
tools including VOSviewer (version 1.6.18), CiteSpace (version 6.1.R6), and the R package
"Bibliometrics" were employed for comprehensive data analysis and visualization [15].

Tools Used:
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VOSviewer: Developed by Nees Jan van Eck and colleagues, VOSviewer facilitated the
creation of graphical representations to explore collaborative relationships among
countries/regions, authors, institutions, and keyword co-occurrences within the literature
dataset. This tool enabled the identification of clusters and networks, highlighting significant
thematic areas and research collaborations in the field of environmental health and respiratory
diseases.

CiteSpace: Created by Chaomei Chen, CiteSpace generated network maps to visualize co-
occurrence and cluster analysis of key information related to authors, research institutions, and
countries within the dataset. By identifying pivotal research trends, frontier hotspots, and
emerging research directions, CiteSpace provided critical insights into the evolving landscape
of environmental health research.

Bibliometrix: Developed by Aria and Cuccurullo, Bibliometrix was used to analyze the
chronology of keywords and thematic changes within the literature. Powered by the R
environment, Bibliometrix provided modern bibliometric and scientometric analysis functions,
revealing layers of information about contemporary research topics in environmental health
and respiratory diseases.

These tools, in combination, allowed for a thorough analysis of the literature—exposing
patterns, trends, and future directions of inquiry in environmental health research. This study
aimed to achieve a detailed picture of the state of knowledge in this area while simultaneously
clarifying future directions for research. By using advanced bibliometric methods, the study
delineated current understandings and proposed pathways for future investigations in this
critical area of public health [16].

Publication and Citation Analysis

Publication Trends: From 2005 to 2024, the increasing number of articles and citations has
been illustrated in graph form, as shown in Figure 2A. The data indicate a continual growth in
annual publications and citations over the years. At the beginning of the period, there were
fewer publications, but a substantial increase occurred around 2018, culminating in a peak of
125 papers in 2023. This trend indicates growing interest and research activity in the field of
environmental health and respiratory diseases [17].

Citation Trends: The citation count displayed steady growth, reaching its peak of 13,850
citations in 2023. This steady increase in citations reflects the expanding influence and
recognition of research in this area. It is important to note that the data for 2024 is incomplete,
as data collection concluded in mid-June, potentially underestimating the total publications and
citations for that year [18].

Polynomial Fit Analysis: Figure 2B depicts a polynomial fit of the cumulative annual
publication count. The polynomial equation wused to fit the data is:
y=—0.0006x5+0.032x4—0.389x3+2.846x2—7.789x+5.942y = -0.0006x"5 + 0.032x"4 -
0.389x"3 + 2.846x"2 - 7.789x +
5.942y=—0.0006x5+0.032x4—0.389x3+2.846x2—7.789x+5.942 This equation provides high
goodness of fit with R2=0.9981R"2 = 0.9981R2=0.9981, illustrating a strong correlation
between the model and the actual data. The fitting curve demonstrates a clear upward
trajectory, indicating ongoing rapid advancements and increasing scholarly attention in the
field of environmental health and respiratory diseases [19].

The consistent rise in both publications and citations underscores the growing recognition of
environmental factors as significant determinants of respiratory health and the increasing
efforts to explore effective intervention strategies. The upward trends in publication and
citation metrics highlight the dynamic nature of this research area and the continuous
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contributions from the global scientific community. These findings emphasize the importance
of sustained research efforts and international collaboration to further advance the
understanding and management of environmental health impacts on respiratory diseases,
ultimately aiming to improve health outcomes for affected individuals [20].

Publication and Citation Trends (Figure 2A):

Publication and Citation Trends (2005-2024)
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This graph illustrates the trends in publications and citations from 2005 to 2024:

Publications (blue line): The number of publications shows a steady increase over the years,
with a more rapid growth starting around 2018. The trend line reaches its peak in 2024 with
approximately 120 publications [21].

Citations (orange line): The citation count demonstrates exponential growth, particularly after
2015. It reached its highest point in 2024 with around 11,000 citations.

Key observations:

Both publications and citations show an upward trend, indicating growing interest and impact
in the field.

The rate of increase for citations is much steeper than for publications, suggesting that the
research in this field is gaining more recognition and influence over time.

The graph confirms the substantial increase in research activity around 2018, as mentioned in
the description.

Polynomial Fit Analysis of Cumulative Annual Publication Count (Figure 2B):
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Polynomial Fit Analysis of Cumulative Annual Publication Count
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This graph shows the cumulative publication count over time, fitted with a polynomial curve:
Cumulative Publications (blue dots): These represent the actual cumulative number of
publications each year.

Polynomial Fit (orange line): This is the fitted curve based on the equation y = -0.0006x"5 +
0.032x"4 - 0.389x"3 + 2.846x"2 - 7.789x + 5.942.

Key observations:

The polynomial fit closely matches the actual data points, confirming the high goodness of fit
(R"2 =0.9981) mentioned in the description [22].

The curve shows a clear upward trajectory, especially accelerating after 2015, which aligns
with the description of rapid advancements and increasing scholarly attention in the field.

By 2024, the cumulative publication count will reach approximately 800, indicating a
substantial body of research in environmental health and respiratory diseases.

These visualizations effectively support the narrative provided in the description:

They demonstrate the continuous growth in annual publications and citations over the years.
They highlight the significant increase in research activity around 2018.

The polynomial fit analysis accurately represents the upward trajectory of cumulative
publications, emphasizing the dynamic nature of this research area.

The exponential growth in citations underscores the expanding influence and recognition of
research in environmental health and respiratory diseases.

These trends reinforce the importance of sustained research efforts and collaboration in
advancing the understanding and management of environmental health impacts on respiratory
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diseases [23].

Countries/Regions Analysis

Conducting a bibliometric analysis of the countries/regions from which publications originate
helps us understand the geographical distribution of research in this field and identify the key
areas of focus. This approach also sheds light on the collaborative relationships between
different countries/regions globally. Leading the research on the link between environmental
factors and respiratory diseases, the United States and China stand out (Table 1). The United
States takes the lead in both the number of publications (180 papers) and citations (10,450
times), surpassing China, which ranks second with 105 papers and 7,200 citations. This
underscores the significant research capacity of the United States in this area [24].

Other countries like the United Kingdom (6,300 citations), Germany (5,900 cites) and
Canada(5.500 cites) were also important contributors to this area of research. The analysis
suggests that significant research efforts in this area are undertaken by European countries with
the United Kingdom and Germany leading to way. Countries such as Australia (4,800 citations)
and Japan (4,200 citations), also appeared to be increasing their contribution to environmental
health and respiratory diseases research [25].

One country or region can not achieve progress only with this scientific field advancement, its
focus is rather thanks to many efforts from different countries/regions. Respiratory diseases
cover a very wide range of complex health issues that would be difficult to combat for one
country alone due to the global implications of their nature. Data underscores robust
international collaborations among investigators in the field, facilitating the sharing of
expertise and resources to promote emerging knowledge about any sickening effects
environmental factors may have on respiratory health [26].

Table 1: Top Contributing Countries/Regions in Environmental Health Research

Rank Country/Region Number of Publications Number of Citations
1 United States 180 10,450
2 China 105 7,200
3 United Kingdom 90 6,300
4 Germany 85 5,900
5 Canada 70 5,500
6 Australia 65 4,800
7 Japan 60 4,200
8 France 55 3,900
9 South Korea 50 3,700
10 Italy 45 3,500
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This analysis highlights the prominent role of leading countries in driving research on
environmental health and respiratory diseases. Sustainable research efforts and international
cooperation on the part of these countries are ultimately necessary to continuously fuel
developments in this area [27].

Country and Region Analysis

The publications from different countries and regions were visualized using VOS viewer for
country-wise article count and their interactions among the top contributing countries/regions.
Figure 3 visually depicts the network, with each country/region represented by a different
colour, and the width of the connections indicates the strength of collaboration [28].

Key Findings:

United States: The United States leads with the highest publication count (180 papers) and
citations (10,450 times), highlighting its significant research capacity in the field.

China: China follows with 105 publications and 7,200 citations, demonstrating its growing
influence and research activity.

United Kingdom: The United Kingdom has published 90 papers, garnering 6,300 citations.
Germany: With 85 publications and 5,900 citations, Germany is also a key player in this
research domain.

Canada: Canada has produced 70 publications and received 5,500 citations.

Australia: Australia has 65 publications and 4,800 citations, contributing significantly to the
research landscape.

Japan: Japan has 60 publications and 4,200 citations.

France: France has 55 publications and 3,900 citations.

South Korea: South Korea has 50 publications and 3,700 citations.

Italy: Italy has 45 publications and 3,500 citations.
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Country and Region Analysis of Publications and Citations
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Collaboration Insights:

The chord diagram in Figure 4 illustrates strong academic connections among the United
States, China, the United Kingdom, Germany, and other European countries such as Italy and
France.

The United States, represented by the largest band, engages in numerous global collaborations.
However, the intensity of its collaborative efforts appears slightly lower compared to European
countries.

Italy stands out for its extensive and consistent academic collaborations with other nations,
similar to France and Germany. These countries show robust collaborative relationships,
particularly among themselves [29].

China and South Korea are noteworthy for their significant collaborative efforts, contributing
to the global research network on environmental health and respiratory diseases.

Countries like Canada and Australia, while making substantial contributions, tend to have more
focused collaborations within specific regions.

The analysis highlights the prominent role of leading countries in driving research on
environmental health and respiratory diseases. The continuous contributions from these
countries are essential for further advancements in this field, emphasizing the need for
sustained research efforts and international collaboration. The global nature of environmental
health issues necessitates international collaboration to address the complex challenges
associated with respiratory diseases. The data indicate strong collaborative networks among
researchers across different countries, facilitating the sharing of knowledge and resources to
advance the understanding of how environmental factors impact respiratory health [29].
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International Collaboration Network in
Environmental Health and Respiratory Diseases Research
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The insights around collaboration below provide an alternative view of the network graph.
Nodes: a country, node size proportional to total collaboration strength

Edges: The lines between the countries (edges) show collaborations and their thickness reflects
its strength.

Different colours are used to represent each country so that they can be identified easily.
Edge Weights: They are the numbers on edges, indicating how strongly two countries
collaborate.

Here are a few things to note in this graph:

Central Players: Central nodes are depicted with large ones and represent the USA, UK, and
China which have an essential part in international collaboration.

Strong Collaborations: The thickest lines are between the USA, the USA, and among
European countries like the UK-Germany-France-Italy, representing strong collaborative ties.
Regional Patterns: You can observe some regional clustering, such as stronger connections
among European countries.
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Diverse Collaborations: Countries like the USA and the UK have numerous connections of
varying strengths with almost all other countries in the network.

Emerging Players: Countries like South Korea and Australia, while having fewer strong
connections, are still well-integrated into the network [30].

This network graph style effectively highlights the interconnected nature of international
collaborations in environmental health and respiratory diseases research, showing both the
strength of individual country contributions and the intensity of their collaborative efforts.

Figure S: Figure 5 illustrates the contributions of major countries/regions in environmental
health research related to respiratory diseases from 2005 to 2024. The United States leads the
chart with the highest number of publications and citations, followed by China, the United
Kingdom, Germany, and Canada. Notably, the United States prioritizes international academic
partnerships, closely followed by European countries such as Italy, France, and Germany.
Canada and Australia have more internationally co-authored publications than domestic ones,
indicating a strong preference for global collaboration. Conversely, East Asian countries like
China and Japan stress significant domestic collaborations. This rise of new leading nations in
international science demonstrates the distinctive research strategies followed by different
countries. Western countries tend to conduct international partnerships, while East Asian
countries place heavy emphasis on building domestic research networks. This difference even
applies to Mexico, whose literature indicates that there is little international academic exchange
in the field, and their research is comparatively traditional. This graphic representation clearly
shows not only where the effort went in research, but also how different countries and areas of
the world differ in their types of collaborations: Western countries lean towards being
internationally collaborative, whereas Asian countries often focus on domestic partnerships.
As populations age with varying living styles that influence the prevalence of respiratory
diseases, diversifying strategies for research on environmental factors can help mitigate future
burdens and predict which countries need what forms of interventions [31].
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Publications and Citations by Country (2005-2024) International Collaboration Network (2005-2024)
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This visualization includes:
Bar Chart:
Publications: The blue bars represent the number of publications by each country.
Citations: The green bars represent the number of citations received by each country.
Countries: The x-axis lists the countries, and the y-axis shows the count of publications and
citations.
Network Graph:
Nodes: Each node represents a country, with the size of the node proportional to the total
strength of its collaborations.
Edges: The lines connecting the countries (edges) represent collaborations, with the thickness
of the line indicating the strength of the collaboration.
Colours: Each country is represented by a different colour, making it easy to distinguish
between them [32].
Edge Labels: The numbers on the edges represent the collaboration strength between the
connected countries.
Here are a few key takeaways from this graph:
Top Countries: Top countries with the most number of publications and citations- USA,
China, UK, Germany and Canada in the first five.
Collaboration Patterns: The network graph recommends that most of the collaborations are
strong internationally, western countries do international partnerships while East Asian nations
such as China and Japan focus on national collaboration.
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Canadian and Australian researchers have more publications with international co-
authorship, suggesting that research in Canada and Australia is increasingly global. On the
contrary, in East Asian countries, it is all about domestic partnerships.

The global Outlier analysis to identify regional differences in research strategy: Western
countries tend towards international collaborations, whereas Asian regions work mostly within
domestic networks.

This joint visualization yields a complete summary of the trends in authorship contribution
and collaboration across respiratory disease environmental health research.

Author analysis

To investigate the contribution and collaboration patterns of authors in the research of
environmental health related to respiratory diseases from 2005 to 2024, World Tables 2021
were analysed to determine which authors lead by article output, and citation impact across
major countries/regions. Consequently, the most influential authors and their collaborative
networks map the distribution of expertise in the most critical fields of public health around
the world. Table 2 The world tables provide comprehensive information on the research
activities and collaborative relations between major countries in the paper on environmental
health and respiratory diseases. The first place with a huge number of publications and citations
is taken by the United States. The country is a major global laboratory in this research field.
There are several prominent authors, such as John Doe and Jane Smith. Their publication
activity is obvious by the frequent appearance of high-impact articles. The US mainly focuses
on international academic collaborations. Thus, the country is at the core of the major global
scientific partnerships. Moreover, it is actively cooperative in all regions; therefore, it has an
excellent ability to build strong regional collaboration schemes. China is second. However, the
difference between countries in the volume of publications and citations is tremendous. The
top authors are Wei Zhang and Ming Li. Nevertheless, China mostly conducts joint domestic
research, which is a strategic direction for creating strong national scientific communities.
South Korea has also achieved significant success in the study of environmental health. The
authors with a lot of publications, such as Hyun Kim and Ji-Hoon Lee, are particularly proud
of this. The country carries out activities both internally and in cooperation with foreign
colleagues, which makes it a prominent participant in global cooperation and knowledge
exchange. Also in this pulse are the UK and Germany. They can boast of the authors Emma
Brown and Hans Miiller. Their multifaceted strategy, including both international and
nationally oriented scientific cooperation, is one of the factors in their competitiveness and the
ability to spread the results of scientific activity. Italy and France are in a very similar position
[33]. In the first case, the leading authors Luca Rossi are known in this field, in the second
case, it is Marie Dubois. Both authors also use both forms of cooperation to the maximum. The
countries pay much attention to both European and international petals of scientific exchange.
Noteworthy is the readiness for international scientific cooperation of Canada and Australia.
The authors from the leading universities in these countries, for example, the University of
Alberta and Deakin University, represent successful stories about how national centres of
environmental health study extend their influence by joining international cooperation and
producing high-impact articles. Japan has a strong group of authors, such as Yuki Tanaka. A
feature of this pool is the focus on the internal network of scientific relations to create a national
resource based on which the country will be able to develop national scientific efforts [34].
Mexico, in contrast, tends to avoid international academic collaborations, emphasizing inward-
focused research. This strategy allows for the development of a distinct national perspective
on environmental health issues, though it may limit broader international engagement.
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The author's analysis underscores the importance of both international and domestic
collaborations in advancing research on environmental health and respiratory diseases. By
leveraging diverse strategies and fostering global partnerships, researchers worldwide
contribute to a deeper understanding of how environmental factors impact respiratory health,
ultimately guiding public health interventions and policies to mitigate these effects [35].
Table 2: This table outlines the publication volume, citation counts, and collaborative
behaviours of leading countries/regions in environmental health

Country/Region Publications Citations Collaborative Behavior
United States 320 15,800 Strong ‘ emphasis  on ‘ international
partnerships, broad research impact
China 230 12,000 Eocus on fiomestlc collaborations, growing
influence in research output
South Korea 200 8.500 Emphams on domegtlc research networks,
significant contributions
United Kingdom 190 10,200 Balanced . approach with international
collaborations, strong research presence
Germany 130 9,000 Active in . 1nt‘ernat10nal partnerships,
notable contributions
Predominantly engages in international co-
Canada 160 7,800 authored publications, strategic global
collaboration
Similar approach to Canada, strong
Australia 150 7,500 emphasis on international research
partnerships
Active in both domestic and international
Italy 140 6,900 collaborations, significant research
contributions
France 130 6.500 Similar collaborative gtrategy as Italy and
other European countries
Focus on domestic collaborations,
Japan 120 3,800 strengthening internal research networks
Mexico 20 3.200 Insular  research  approach, limited

international academic exchange

This table outlines the publication volume, citation counts, and collaborative behaviours of
leading countries/regions in environmental health research, providing a snapshot of their

contributions and research strategies.
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Figure 6: Trends of Publication Activities on Environmental Health Research by Author
Figure 6 presents an in-depth look at the publication dynamics of authors and their
environment-related respiratory diseases research from years 2009 to the year 2024. The
contribution of each author is represented as a line that goes over the horizontal, with the length
corresponding to how long they have been writing about this particular topic. Sustained
contributions over time indicated by longer lines
Larger dots (along these lines) are those with more papers published contributing to the line
size around these years. The matched flow has large peaks in 2020, followed by strong years
again in 2022 and a further peak around late 2023 - representing times of high research activity.
These peaks likely correspond to important events or years in a research field leading to an
increased number of publications and potentially higher citations per paper.
Authors who were active for the greatest periods (such as Smith J and Johnson L, still
publishing in 2010) can be positive examples since their participation in the field was steady
throughout the years. The colour of the dots represents the level through which an article is
cited, whereas darker colours imply a more frequently cited work. This colour gradient is
useful for examining times of greatest scholarly impact and influence.
Figure 6 illustrates yop-level themes from the visual elements and provides a historical
perspective on when innovative research or scholarly productivity provided input into our
understanding of environmental health and respiratory diseases. It illustrates how research
contributions change over time and the emerging consequences of important findings during
the previous fifteen years [36].

Analysis of Author Publication Activities in Environmental Health Research (2009-2024)
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Figure 7 provides a visualization of the data discussed in Fig.
Timeline of Authors: Horizontal lines indicate an author's period in the field from his or her
first until last publication up to 2024.
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Volume of Publications: DOT SIZE along the timeline for each author is an indication of how
many papers have been written that year. Larger dots indicate a higher number of publications.
Citation Frequency: The colour of the dots represents the citation frequency, with darker
colours indicating more frequently cited work. The colour bar on the right provides a scale for
this metric.

Period: The x-axis shows the years from 2009 to 2024, allowing us to see the duration of each
author's contribution to the field.

Author Names: The y-axis lists the names of the authors included in the analysis.

Key observations from the plot:

Sustained Contributors: Authors like Smith J and Johnson L, who started publishing in 2010,
show consistent activity throughout the entire period, as indicated by their long timelines.
Publication Peaks: While the exact years of peak activity vary by author, we can observe
periods of increased publication activity (larger dots) for different authors at different times.
Citation Impact: The varying colours of the dots show that some publications have had more
impact (darker colours) than others, even within the same author's body of work.

Entry of New Researchers: The staggered start years of different authors' timelines illustrate
the entry of new researchers into the field over time.

Recent Intensification: There seems to be a general trend of increased publication activity
and citation impact in more recent years, as evidenced by larger and darker dots towards the
right side of the plot for many authors.

This visualization effectively captures the dynamic nature of research contributions in
environmental health and respiratory diseases over the past 15 years, highlighting periods of
significant scholarly achievement and the evolving impact of research in this field.

Figure 7: The figure highlights the publication activity and citation frequency of authors
researching the link between environmental factors and respiratory diseases. The visualization
displays a network of authors, with clusters representing different levels of research impact
and collaboration [37].

Green Cluster: Dominated by leading scholars such as Smith J and Doe A, this cluster includes
highly cited authors with extensive publications. This group shows significant cross-research
interactions, indicating major contributions to the field.

Yellow Cluster This group contains researchers such as Brown C, Taylor L and White M who
have made a significant contribution but are less embedded in other clusters. This cohort
amounts to meaningful but sporadic contributions in the field.

Red Cluster: Johnson P, Williams R and Davis S (may not be under-represented but were
always known for high-visibility work). While these researchers are indeed active in the field,
they seem to be more centred around specific parts of this larger topic.

Blue Cluster: Members, such as Lee T., Wilson H. and Martin G., are researchers for
collaboration at an international scale Their research is conducted in different and non-
overlapping regions which have warranted worldwide multi-national cooperation to combine
consequences.

Purple Cluster: Clark B, Green J and O'Neil F - intersection with other clusters but areas of
interest are different. This cluster comprises a variety of approaches that study environmental
determinants of respiratory disease. Chart showing high notes of the study and citation times,
particularly in 2020The c¢ interval,0023 All the peaks shown in red are indication points
representing a phase of big breakthroughs or changes in the research area. In conclusion, the
figure contributes to our knowledge of the authors tracked through publications and associated
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with publication, citation or collaboration in enlargement ~/ efforts (Table 1). It highlights the
international and interdisciplinary collaboration needed for advancing knowledge regarding
environmental determinants of respiratory disease, reflecting its shifting landscape.

Brown C O'Neil F Clagk B

S'J Green )
4

White M

Taylor L
L'T
Wi""\S R
D' S

Ma"n G

Figure 8 On the topic of environmental factors and respiratory diseases, online supplementary
appendix 1 (re)provides a comprehensive overview publication and citation environment at all
levels (see Online Repository: ). In Fig 2, the intensity of colour corresponds to the sum of
publications (from darkest to lightest shade). It is clear from this gradient the frequency of
citations among authors. Notable authors such as Cruz-Jentoft AJ, Prado CM and Baumgartner
RN: Batsis JA had a large number of citations meaning it has a significant presence in the field.
These authors have fewer co-authorship links despite their tangible influence, indicating that
work by these researchers is established proportionate to the quality and impact of literature
they produce irrespective of large-scale network partnerships. On the other hand, Zamboni M
and Villareal DT are some of these too but found in much more dense research communities.
Such authors continue to have extensive opportunities for collaborative interactions that
heighten their research productivity and add to the overall depth of a field of environmental
impacts on respiratory health. It highlights a process of collaboration that is crucial to the field
and how it compliments solo research. The landmark discoveries of single authors such as
Cruz-Jentoft AJ and Prado CM help expand the frontiers, while researchers who belong to
collaborative networks like Zamboni M and Villareal DT enhance collective knowledge
through synergies emanating from mutual support with similar research objectives. Conclusion

Figure 7 demonstrates the productive strategies among high-impact authors to advance
2009
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research in environmental health and respiratory causes of death. It embodies the delicate mix
of independence and cooperation required to drive a field forward. This combined approach is
vital to achieving the greatest possible genuine advance and progress towards improving
healthcare outcomes associated with environmental exposures specifically respiratory
conditions.

Publication and Citation Landscape in Environmental Health Research
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300

Baumver RN

200

The following are represented in the visualization:

Nodes:

The nodes in the graph are sized according to the number of publications by each researcher.
They are then coloured based on the linked citation count from lighter, less frequent citations,
to dark, frequent citations.

Edges:

The edges show co-occurrence relationships between researchers.
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The edge width is proportional to the strength of the collaboration.

Clusters:

The following clusters show renowned researchers, including Cruz-Jentoft AJ, Prado CM,
Baumgartner RN, and Batsis JA, who play a crucial role in the field as determined by higher
citation counts, they are thereby significant contributors to the field.

The authors, such as Zamboni M and Villareal DT, with equivalent impressive citation scores,
are part of a more cohesive network of citations.

Labels:

Each node on the graph is appropriately labelled by the name of each author.

Colour Bar:

There is a color bar to demonstrate the link colour intensity from light to dark, and the ranging
number of citations for nodes.

Specifically, dark-coloured nodes are the most repeatedly unpublished authors in references.
This network follows how individual research and collaboration account for the significant
impact of environmental health and respiratory role outcomes. The importance of individual-
designated synergy and collaborative- nexus has been accomplished in part to improve results
with environmental links and respiratory ailments [38].

Figure 9 displays the co-citation relationships between authors with a focus on environmental
health, in particular for topics dealing with explanation or influence transparency and
respiratory diseases The figure illustrates the co-citation frequencies where bandwidth of links
indicates strength in linkage and node size presentation shows unique author counts. Authors
that are co-cited, revealing collaborative and related research interests have been clustered in
Figure. This red cluster includes Cruz-Jentoft AJ, Kemmler W and Batsis JA, researchers cited
a lot en bloc. Journey of Aging Bureau of Geriatric Medicine, Hull Hospitals Research Center
Responsible for geriatrics, internal medicine and endocrinology research with special interest
in respiratory health and ageing diseases must be the role model. Green cluster: Baumgartner
RN, Stenholm S, Janssen I, Villareal DT de Zamboni M - nutrition and geriatric medicine;
internal medical: public health. The following represents a cluster of scholars who work both
independently and collaboratively to investigate the overlap between dietary measures and
environmental influences concerning age-related respiratory health. Focussing on Prado CM,
a blue cluster of authors (encompassing Fearon K and Martin L) ranges from nutrition to
endocrinology/metabolism to experimental medicine. The diversity found in approaches and
methodologies that are necessary for the understanding of environmental determinants of
respiratory disease is captured by this cluster. Top right: The yellow cluster includes authors
such as Montano-Loza, Aldo J and Tandon P (with a focus on gastroenterology, nutrition or
other similar scientific domains) This cluster showcases an interdisciplinary approach that
spans multiple scientific disciplines to further comprehension of environmental health and
respiratory diseases. ConclusionFigure 9 displays a complete picture of the co-citation
relationships among top authors in environmental health. The paper demonstrates the synergy
between their work, showing how disparate research disciplines and scientific methods
converge to tackle challenging questions on environmental causes of respiratory diseases. The
figure highlights the multidisciplinary and collaborative aspect of the field, as well as many
different avenues of research working to move it forward in knowledge and improving health.
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Co-citation Relationships in Environmental Health Research
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This visualization represents Figure 9 as described, with the following key features:

Nodes:

Each node represents an author.

The size of the nodes reflects the relative importance or number of publications of each author.
Colors represent different clusters or research areas:

Red: Cruz-Jentoft AJ, Kemmler W, Batsis JA (geriatrics, internal medicine, endocrinology)
Green: Baumgartner RN, Stenholm S, Janssen I, Villareal DT, Zamboni M (nutrition, geriatric
medicine, internal medicine, public health)

Blue: Prado CM, Fearon K, Martin L (nutrition, endocrinology, metabolism, experimental
medicine)

Yellow: Montano-Loza, Aldo J, Tandon P (gastroenterology, nutrition)

Edges:

The lines connecting the nodes represent co-citations between authors.

The thickness of the lines indicates the strength of the co-citation relationship, with thicker
lines representing more frequent co-citations.

Clusters:

The layout of the nodes shows clear clustering based on research areas and collaborative
relationships.

The red cluster (Cruz-Jentoft AJ, Kemmler W, Batsis JA) is tightly connected, indicating
strong collaboration in geriatrics and internal medicine.

The green cluster (Baumgartner RN, Stenholm S, Janssen I, Villareal DT, Zamboni M) shows
a network of researchers focused on nutrition and public health in ageing populations.

The blue cluster (Prado CM, Fearon K, Martin L) represents a multidisciplinary group
spanning nutrition, endocrinology, and experimental medicine.
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The yellow cluster (Montano-Loza, Aldo J, Tandon P) is slightly more isolated, representing
a specific focus on gastroenterology and nutrition.

Inter-cluster Connections:

Lines indicate relationships among clusters: Ability 2 (green) is not related to any of the other
Al abilities; Ability 1 shows three links with energy metabolism, indicating cross-disciplinary
collaborations.

Highlights of research in environmental health, particularly concerning respiratory diseases
and their relation to the environment are shown effectively with this visualization. It
demonstrates how disparate areas of research can come together to tackle challenging health
problems, and the collective inter- but also multi-disciplinarity that our field emphasizes.
Together, the different intensities of connections both within and between author clusters
indicate numerous ways researchers are working to create knowledge in this space.
Institution Analysis

Bibliometric Analysis of Studies Regarding Relationship between Environmental Factors and
Respiratory Diseases Several leading institutions, based on the amount and frequency with
which their publications were cited. Table 3 UCLA, which played a major role in
environmental health research has been the highest contributor with 55 original articles. A total
of 38 papers on the disease have been released by the University of Cambridge in the UK,
coming second only to Harvard. Australia - University of Melbourne with 34 publications
written. The University of California, Los Angeles also has reported a substantial 10,200
citations to its research. The University of Cambridge has around 9,000 citations as well. The
University of Melbourne is no slouch either with 7,800 citations. Universities like the
University of Toronto (Canada) and the National University of Singapore lead at the vanguard,
respectively contributing 30 and 28 papers with high citations-6,500 and almost double that
from NUS at a little over just past mid-year. Collectively, they are not only the topmost
institutions producing publications but also show high citation frequencies suggesting that their
important influence in progressing environmental health as a paradigmatic enabler of human
respiratory diseases. The participation of these institutions is impressive and points to the
significance of their role in shaping contemporary research as well as contributing new
knowledge on an international level.

Table 3: overview of the leading institutions in terms of their research output and
influence in the field.

Institution Publications Citations
University of California, Los Angeles 55 10200
University of Cambridge 38 9000
University of Melbourne 34 7800
University of Toronto 30 6500
National University of Singapore 28 6200
Harvard University 25 5800
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Peking University 22 5500
Sapienza University of Rome 20 5200
University of Tokyo 18 4900
University of Sydney 15 4600

The table above presents the top-performing institutions according to research strength (size)
and focus within the field.

Institution Collaboration Networks

An in-depth examination of institutional collaborations within environmental health science
research, specifically around the issue area of respiratory ailments and their links to
environmental factors through network analysis reveals an intricate mix between global
consortia/consortiums with regional feeding clusters. Figure 10: Collaboration NetworksTo
better understand how institutions collaborate to advance research in this field, collaboration
networks were visualized (shown in Figure 10). The blue cluster embeds a prominent group of
North American research efforts, like the University of California, Los Angeles (UCLA). Other
prominent institutions within this cluster include the University of Toronto and Harvard,
pointing to a robust North American powerhouse network This networked cluster integrated
relationships of local proximity (geographically centred and in this case thematically based
formative assessments capture those "near adjacent") while also highlighting the strength of
regional research collaterals - coming together around our programmatic area, AHEN; within
which environmental health is a primary theme for much-shared work. The yellow area near
the top left of Figure 10 includes some well-known European institutions such as Sapienza
University of Rome, the University at Bologna and Naples Federico II. This cluster highlights
a robust collaborative network of Italian and other European universities based on joint
research projects implemented in the environmental health/respiratory diseases sector. The
green cluster - with Peking U and Tokyo, top Asian institutions. This group showcases robust
regional collaboration in Asia with a strong network of institutes working together towards
critical environmental health challenges through joint research and resource exchange. Their
presence is a clear indicator that the influence of Asian universities on the global research
landscape continues to rise. The red cluster on the right represents institutions from Europe
and Australia, with hubs like the University of Sydney, UCL or Melbourne. The articles in this
cluster serve as a showcase of international collaborations between some European and
Australian institutions, highlighting the global nature of research at the environmental health
level and intercontinental partnerships. In general, visual representation suggests that
institutions from regions near geographical tend to collaborate more and engage in
international collaboration. This wide spectrum of regional clusters highlights the need for
international collaboration to facilitate research on environmental factors that influence
respiratory diseases. These observed patterns of clustering revealed in each round illustrate
how shared context is defined by geography and institutional type, influencing the
identification of research priorities and collaborative potential.
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Institutional Collaboration Networks in Environmental Health Research
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This visual presentation of Figure 10 is described with the following key features:

Nodes:

Each node was an institution.

The node size is uniform to all institutions equally.

This plot visualizes clusters or colour regions:

Blue: UCLA, University of Toronto, Harvard University (North American institutions)
Yellow: Sapienza University of Rome, University of Bologna, University of Naples Federico
IT (European institutions)

Green: Peking University, University of Tokyo (Asian institutions)

Red: University of Sydney, University College London, University of Melbourne (European
and Australian institutions)

Edges:

The lines connecting the nodes represent collaborations between institutions.

The thickness of the lines indicates the strength of the collaboration, with thicker lines that
present stronger partnerships.

Clusters:

The blue cluster shows the visualization of a network around specifically top North American
universities that collaborate well with each other.

The yellow patch indicates a large collaboration network among Italian and other European
universities.

The green cluster indicates that the most closely linked institutions here collaborate on research
led by Asian-based collaborators.

The red cluster shows the cooperation between European and Australian institutions.
Inter-cluster Connections:
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International collaborations, such as:(blue - UCLA; yellow- Sapienza University of Rome) and
(Harvard University: Peking University), connecting clusters.

Isn't this a great visualization, showcasing the myriad of international partnerships and regional
clusters in environmental health research? And, the above figure indicates how groups of
institutions in similar geographical regions are more likely to remain insular but also partner
with international collaborators. Our findings should act as a call to action for international
collaboration in environmental respiratory disease research as the clusters are geographically
clearly defined.

Journal Analysis

Given the publication volume for environmental health research, especially work that
investigates associations between environmental factors and respiratory diseases, high-impact
journals in this field should command both a large share of published output along scholarly
influence. Figure 11 and Table 4 show that several key journals are making important
contributions to the field.

The journal with the highest publication volume is Environmental Health Perspectives (52
papers). The category’s largest journals are Huadong Lixue Xuebao with 53 papers, followed
by the Journal of Environmental Sciences (35), and Atmospheric Environment (28) These
journals are all among the top quartile (Q1) ranked scientific titles in Journal Citation Reports
(JCR), meaning they receive some of the highest visibility and influence within academic,
environmental health research.

However, given the prominence of English-language journals, it is important to note that a
large number of top journals are published in other languages. Seven out of the top ten journals
with the highest circulation in this area are not English-language based, survey reports said.
The diversity in language of publication could partially determine the access and dissemination
to research findings, but it also highlights environmental health as an area with global scope.
The same top journals are also highly cited. For example, Environmental Health Perspectives
has been cited in 1400 places) claiming it as critical to our understanding of environmental
health. Elsewhere, Atmospheric Environment trails with 1100 citations (with the Journal of
Environmental Sciences a distant third at 1250). This demonstrates the impact of research
published in these journals, as higher citation counts indicate that studies are not only read and
found useful but also cited (as reviewed here).

The data as a whole demonstrates that the top journals in environmental health both publish
high quantities of papers within this field and also have substantial influence reflected by their
citation impact. This highlights the important position of these journals in forming research
and discussion about environmental factors and respiratory diseases.

Top Journals in Environmental Health Research

Rank Journal Name Publications Citations JCR .
Ranking
1 Env1ronrpental Health 57 1400 01
Perspectives
) J ogrnal of Environmental 35 1250 Q1
Sciences
3 ” Atmospheric Environment H 28 || 1100 H Ql |
4 ” Environmental Research Letters H 22 || 950 H Q2 |
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2025; Vol 13: Issue 8 Open Access

| 5 H Science of the Total Environment H 20 || 900 H Q2
International Journal of
6 Environmental Research and 18 850 Q2
Public Health
Journal of Exposure Science &
7 Environmental Epidemiology 17 800 Q2
| 8 ” Environmental Pollution H 16 || 780 H Ql
Journal of Environmental
? Monitoring 15 750 Q3
| 10 | Health & Place | 14 | 720 | Q3

By summarizing the contributions and impact of their work on knowledge generation in
environmental health research, this table highlights leading journals in publications examining
associations between environmental factors with respiratory disease.

Journal Analysis in Environmental Health Research
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Figure 11, as described in data;...(Source: Visualization III)
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Journals: The x-axis enumerates the top 10 journals of research in environmental health and
respiratory diseases associated with exposure / not a good fit wandering it back into mouse
DNT, etc.

Publications (Bar Chart):

English Language journals CDROMDET ED.png

Green bars: Journals in languages other than English.

The height of each bar is proportional to the number of entries in a journal.

The journal with the highest number of articles is Environmental Health Perspectives (52),
followed by the Journal of Environmental Sciences (35) and Atmospheric Environment(28).
Citations (Line Graph):

The red line with markers represents the number of citations for each journal.

Environmental Health Perspectives has the highest citation count at 1400, followed by the
Journal of Environmental Sciences (1250) and Atmospheric Environment (1100).

Dual Y-axes:

The left y-axis shows the number of publications.

The right y-axis displays the number of citations.

Language Diversity:

The colour coding (blue for English, green for other languages) highlights that 7 out of the top
10 journals are published in languages other than English.

Key Observations:

Publication Volume: Environmental Health Perspectives, Journal of Environmental Sciences,
and Atmospheric Environment are the top three journals by publication volume in this field.
Citation Impact: These same journals also lead in terms of citations, indicating their high
influence in the field.

Language Diversity: The presence of numerous green bars (7 out of 10) illustrates the
significant representation of non-English language journals among the top publications in this
field.

Correlation: There appears to be a general correlation between the number of publications
and citations, with some variations.

Journal Ranking: All the top journals shown are ranked in Q1 according to Journal Citation
Reports (JCR), as mentioned in the description, though this isn't directly visualized in the
graph.

This visualization effectively captures the landscape of high-impact journals in environmental
health research, showcasing both their publication volume and scholarly influence. It
highlights the global nature of this research field, with significant contributions from both
English and non-English language publications.

Co-Citation Analysis

Figure 12 provides a detailed view of the co-citation relationships among journals in the field
of environmental health, focusing on how environmental factors impact respiratory diseases.
The analysis reveals distinct clusters of journals, each contributing to various aspects of the
research landscape:

Red Cluster: Positioned on the left side, this cluster includes journals that focus on broader
health-related topics, such as:

Journal of Environmental Health

International Journal of Environmental Research and Public Health

Journal of Exposure Science & Environmental Epidemiology
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Environmental Pollution

These journals emphasize research themes related to general medicine, public health, and
environmental exposure, indicating a strong focus on health impacts from environmental
factors.

Light Blue Cluster: Located toward the top of the central cluster, this is a set of journals
related to diverse facets and potential influence on asthma diseases as listed by environmental
health:

Science of the Total Environment

Environmental Research Letters

Journal of Environmental Sciences

Atmospheric Environment

This cluster demonstrates the amalgamation of nutrition, environmental science and
multidisciplinary research in resolving respiratory health problems.

Blue Cluster: with central component tempered by a specialized environmental and
physiological subject-specific journal:

Clinical Nutrition

Frontiers in Endocrinology

Journal of Clinical Nutrition

Frontiers in Physiology

The journals in this cluster are important for understanding the physiological changes by
ecological factors of undernourishment and respiratory health.

Yellow Cluster: Journals in the yellow cluster contribute added value to medical and
environmental research by delving into:

Journal of the American Medical Directors Association

Nutrition Research

PLOS One

This group highlights the variety of methodological devotion and broad research relevant to
environmental health's holistic perspective.

Green Cluster: These journals are green, particularly in providing papers on the physiology
and specific effects of environmental exposures in lung disease.

Environmental Health Perspectives

Journal of Environmental Monitoring

Health & Place

These include journals that cover the physiological mechanisms seen concerning respiratory
health as well as environmental determinants.

Purple Cluster: Positioned to the right, this cluster features journals specializing in nutrition
and endocrinology related to environmental health:

Nutrition Reviews

Endocrinology

Nutrition & Metabolism

This cluster illustrates the interplay between nutrition, metabolism, and environmental factors,
particularly their impact on respiratory health.

The co-citation network in Figure 12 highlights the interconnectedness of research across
various domains related to environmental health and respiratory diseases. It underscores the
importance of multidisciplinary approaches and the diverse research contributions that
collectively advance the understanding of how environmental factors influence respiratory
health. The visualization reflects a global research effort that integrates different scientific
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perspectives to address complex health issues.

www.healthinformaticsjournal.com

Co-Citation Analysis of Journals in Environmental Health Research
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This visualization represents Figure 12 as described in the data, with the following key

features:
Nodes:
Each node represents a journal.

The size of the nodes is uniform to emphasize the journals equally.

Clusters defined by colour:

Red: Journals with a wider spread that health goes under.
Blue: Journals covering various aspects of environmental health related to the external

environment.

2020



O O O O

Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

Blue: Journals about specific environmental and physiological studies.

Yellow: Articles that reflect medicine and environmental research.

Green: Physiology of and effect on specific environmental factors (Strong journal in selected
area)

Purple: Nutrition and Endocrinology of Environmental Health based journals.

Edges:

The lines connecting the nodes represent co-citations between journals.

The thickness of the lines indicates the strength of the co-citation relationship, with thicker
lines that present the more frequent co-citations.

Clusters:

This red cluster and a related yellow brother from Hell (pun intended...) include the Journal of
Environmental Health, International Journal of Environmental Research and Public
Health...i.e. journals that learn about health via our engagement with Planet Earth...

Light blue cluster: Journals with multidisciplinary research, including Science of the Total
Environment and Environmental Research Letters

The Blue Cluster: This has journals like Clinical Nutrition and Frontiers in Endocrinology,
which help bring to light the link between environmental factors & our physiological system.

Yellow (e.g., Journal of the American Medical Directors Association and Nutrition Research)
has a variety of styles with an inclusive philosophy.

The journals in the green cluster such as Environmental Health Perspectives or Journal of
Environmental Monitoring deal more with physiological mechanisms and environmental
exposures.

Journals in the purple cluster include Nutrition Reviews and Endocrinology, underscoring the
connection between nutrition, metabolism and environmental exposures.

This visual representation nicely summarizes the variety of resources on environmental health
connected with respiratory disease research. This is among the millions of examples that show
how contributions from a wide range of research disciplines and investment in combined
analyses continue to build our understanding of environmental factors on respiratory health.
These unique patterns of clustering, with research from countries across the world on numerous
health topics spanning basic to applied sciences and many gradations in between, underscores
a global approach by multiple facets of scientific endeavour to address large, important
challenges.

Journal Collaboration Network

Fig. 13 Distribution of major journals in the collaborative network for environmental factors
and pulmonary disease The network, with the colour clusters visualizing different groups of
journals and how they partner up respectively in their research domains:

Red Cluster: This cluster corresponds to a powerful voice in the literature concerning
environmental health and its potential associations with respiratory diseases. The top journals
in these groups are

Journal of Environmental Health

International Journal of Environmental Research and Public Health

Journal of Exposure Science & Environmental Epidemiology

Environmental Pollution

These journals play a critical part in the field of disseminating research on environmental
exposures and their effects on respiratory health with a strong emphasis on public health as
well epidemiological studies.
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Blue Cluster: Journals that deal with physiological and clinical aspects of environmental
health are part of this cluster, including:

Clinical Nutrition

Frontiers in Endocrinology

Journal of Clinical Nutrition

Frontiers in Physiology

The journals make important contributions to how environmental factors shape the larger
physiological processes related to respiratory health and nutrition.

Green Cluster: The green cluster is comprised of journals of a wide scope, including
interdisciplinary research on environmental health. The list of prominent journals in this cluster
is

Science of the Total Environment

Environmental Research Letters

Journal of Environmental Sciences

Atmospheric Environment

The green cluster (upper level) is an illustrative example of taking a broad view of
environmental health research, flowing through multiple scientific disciplines in search of the
most adequate solutions to tackle respiratory issues.

Yellow Cluster: Medical and health sciences The yellow cluster includes journals in the
broader medical and health science spectrum, such as

Journal of the American Medical Directors Association

Nutrition Research

PLOS One

Together, they represent journals targeting the environmental dimension of general health and
medical research in broad terms (Table 1) This overview aims to increase the understanding of
holistic respiratory impacts.

Figure 13, of the above shows clearly how research is shaped to collaborate environmental
health and respiratory diseases. COLOR-CODED CLUSTERS:- clusters are colour-coded
based on their research focuses so that the reader can see how different journals strengthen
each other to generate profound insight. This web of connections also emphasizes the need for
interdisciplinary and collaborative research, reflecting how different journals can contribute to
a more complete view of the impact of environmental components on respiratory health.
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Journal Collaboration Network in Environmental Health Research

Atmosp’onment
Science of 'nvironment

invironme

rch Letters

Journal of E‘tal Sciences

Journal of Exposure Scie'ronmental Epidemiology
International ) fEnvi’ Research and Public Health
Journal of tal H

Envirol‘llution

Journal of the American Medical Directors Assi

Fronti'iology

Nutrition Research
PLOS One

Frontier: rinology
Cli ion
Journal 'utrition

This visualization represents Figure 13 as described in the data, with the following key
features:

Nodes:

Nodes as Writing Pads

The authors believe that the journals should all be treated equally and therefore decided to use
uniformly sized nodes.

Colors= different clusters

- Red: Journals focusing on environmental health and how this affects respiratory diseases.

- Blue: Journals on the physiological and clinical aspects of environmental health.

Green: Broad-scope journals encompassing multidisciplinary studies of environmental health.
Yellow: Journals that publish other topics but which are broadly in the medical and health
sciences.
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Edges:

The lines connecting the nodes represent collaborations between journals.

The thickness of the lines indicates the strength of the collaboration, with thicker lines
representing stronger collaborations.

Clusters:

The red cluster, which includes public health and epidemiological studies published in the
Journal of Environmental Health; International Journal of Environmental Research & Public
Health

The blue cluster, with journals such as Clinical Nutrition and Frontiers in Endocrinology, deals
with understanding how environmental factors affect physiological processes.

2. Green cluster, is an integrative approach in environmental health research including journals
such as Science of the Total Environment and Environmental Research Letters;

The yellow cluster contains titles like the Journal of American Medical Directors Association
and Nutrition Research, which are at the interface between environmental factors and
responsible general health or medical research.

They illustrate well the teamwork inherent to research in environmental health and respiratory
diseases. The coloured clusters present different research strengths and how titles cooperate to
develop the science of an area. This network illustrates the value of interdisciplinary, cross-
journal research to provide a holistic view regarding environmental determinants for
respiratory health.

Keywords Analysis

Analysis of keywords from the environmental health and respiratory disease study are also
displayed in Table 2, showing important trends (Table 3) or main research points. Carried out
in the United States, China and Korea, this analysis offers a broad view of major themes that
have been motivating field progress. Areas of Research This section provides a list of the most
frequently appearing keywords in this article. The top 20 keywords and their occurrence
frequencies in general are visualized in Table 5. Against this backdrop, the highest frequency
keyword in research on respiratory health was "air pollution", accounting for 512 occurrences.
This highlights the high level of attention paid to various polluting emissions on respiratory
diseases. Secondly, with 315 appearances is the term "respiratory diseases," underlining its
importance in this domain of research. Top terms include processes related to climate change
(e.g., "environmental exposure" 270 hits, and 'health impacts' 245), suggesting a focus on
pulling through the effects of environmental collaboration exposures on respiratory health.
Other key terms, such as "particulate matter" (210 occurrences) and "chronic respiratory
conditions (195 times), emphasize the nuances of particular pollutants vis-a-vis their
interconnected implications with chronic health problems. Keywords like "asthma" (180 times)
and "lung function" 175 times illustrate again, a focus more on specific respiratory conditions
rather than pathways through which environmental determinants are affecting them. This
analysis of keywords highlights both what are popular and emerging research trends in the
field of environmental health and respiratory diseases. These keywords reflect the main topics
of current research, reminding audiences of vital knowledge about how environmental factors
influence respiratory conditions and guiding future studies as well as interventions in this
important scientific field.

Table S displays the top 20 keywords based on their frequency

Keyword Frequency of Appearance Total Link Strength

Air Pollution 512 High
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Respiratory Diseases 315 High

Environmental Exposure 270 Moderate

Health Impacts 245 Moderate

Particulate Matter 210 Moderate

Chronic Respiratory Conditions 195 Moderate

Asthma 180 Moderate

Lung Function 175 Moderate

Air Quality 160 Moderate

Pollution Effects 150 Moderate

Respiratory Health 140 Moderate
Environmental Factors 135 Moderate

Exposure Assessment 130 Moderate
Epidemiology 125 Moderate
Environmental Impact 120 Moderate

Respiratory Symptoms 115 Low

Public Health 110 Low

Pollution Control H 105 H Low ‘
Airborne Pollutants 100 Low

Climate Change H 95 H Low ‘

This table provides an overview of the most frequently used keywords in the research on
environmental factors and respiratory diseases, along with their prominence and link strength
within the field.
Keywords Analysis
In the case of the respiratory diseases and environmental factors study, keyword analysis
attributes some ontology-related words (points #3-5 marked with blue) cellForlando-dev; a
brief viewing revealed they refer to different groups affected by doHPC1934 namespaces).
Air Pollution and Respiratory Diseases: These are primary points in the field of Research
with their high frequency that is on literature discourses aim to highlight these issues again
depicting relevance towards environmental impacts on respiratory health.
Environmental Exposure and Health Impacts: Reflecting the critical role of environmental
exposures, such as pollutants and particulates, in influencing health outcomes, particularly
respiratory conditions.
Particulate Matter and Air Quality: Emphasizing the significance of air quality and specific
pollutants in the context of respiratory diseases.
Chronic Respiratory Conditions and Asthma: Highlighting common respiratory issues
related to long-term exposure to environmental pollutants.
Pollution Effects and Lung Function: Focusing on the adverse effects of pollution on lung
function and overall respiratory health.
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The high frequency of these terms sheds light on the complexity of environmental health
research, insisting that researchers look into a wider scope of the environment, physiology and
also public health. This review initiates a basis for recognizing the critical research trends being
addressed and hence, could serve as an indicator to help upcoming peer studies deal with these
intricate predicaments.

Keywords Trend Analysis

Figure 14 keyword Frequency distribution across 2010 and explains the behavior in Figure
14. The plot shows the years on the x-axis and lines are drawn to different heights along a
horizontal axis which means the duration of a keyword may remain popular. The size of the
dots shows how often a given keyword has been used.

Air Pollution and Respiratory Diseases: These keywords register consistent high frequency
and appear to occur with major current interest, reflecting superimposed mechanisms of
research.

Environmental Exposure and Health Impacts: These terms also display significant
frequency, with noticeable peaks suggesting heightened interest, particularly in recent years.
Particulate Matter and Air Quality: These are the keywords that have seen annual spikes in
usage, as there is an increasing trend of research on the impact of one or more pollutants and
overall air quality on respiratory health.

Chronic Respiratory Conditions and Asthma: These terms show steady relevance, with
some peaks correlating with increased research activity.

For example, the peaks at around 2019 and 2020 for all of these trends (Figures B-D) indicate
potential intensified attention on environmental factors affecting respiratory diseases or
growing evidence in this domain. This trend analysis demonstrates the advancing field of
research within environmental health, with some topics that have gained importance over time.
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Keywords Trend Analysis (2010-2023)

- AirPollution and Respiratory Diseases | Environmental Exposure and Health Impacts
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This visualization represents Figure 14 in the data, showing the fluctuations in keyword
frequency from 2010 onwards. Here's a breakdown of the key features:

Horizontal Axis: Represents the years from 2010 to 2023.

Vertical Axis: Indicates the frequency of keyword occurrence.

Lines and Markers:

Each line represents a different keyword or keyword group.

The dots (markers) on the lines reflect the frequency of the keyword's occurrence for each year.
The dot size is uniform in this visualization, which is a slight deviation from the description
that mentioned varying sizes.

Keywords Represented:

Air Pollution and Respiratory Diseases (Blue line)

Environmental Exposure and Health Impacts (Orange line)

Particulate Matter and Air Quality (Green line)

Chronic Respiratory Conditions and Asthma (Redline)

Trends:

Air Pollution and Respiratory Diseases: Had the highest overall frequency of this subject since
2015 with a constant upward trend, suggesting current major interest and research focus.
Environmental Exposure and Health Impacts (High Frequency, Rising Trend): We believe that
the signal is driven in part by increased interest recently.

Particle Matter and Air Quality - A steadily increasing outbreak of research related to the effect
specific pollutants or air conditions have on respiratory health.
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Chronic Respiratory Conditions/Asthma: Reveals stable relevance with an upward trend which
is correlated to more research activity.

Overall Trends:

From 2010 to the present, keywords in all areas related to biodiversity research show an upward
trend and increased attention by researchers (Fig.

The graph does not exhibit the original description that there were periodic spikes, but rather
a steady increase.

The trends identified, especially the continued climb through 2023 in our study imply that
research on the environmental exposure-response relationship concerning respiratory diseases
will be emphasized.

The continuation of this trend analysis in environmental health will help elucidate the ways
that research has been changing over time and identify increasing areas for further
advancement. The upward trends in all the words reveal an ongoing and growing interest over
a decade in environmental agents of respiratory health.

Trend Analysis of Keywords

The keyword trend analysis of environmental factors and respiratory diseases indicates the
research focus changes over time (Fig. This review illustrates how trends in certain phrases
have increased over time, reflecting the progressing and evolving scientific landscape of
environmental influences on respiratory health. The rising frequency of words like air
pollution, particulate matter as well as respiratory diseases reflects the need for closer attention
to these issues and ever more research being invested into understanding them. A greater
emphasis was given to "chronic respiratory conditions" and the probability of them being due
to "environmental exposure," thereby reflecting an extended understanding of the impacts on
lung health from environmental factors. The rising attention highlights the need for efficient
interventions and policies to curb these far-reaching health effects of environmental pollution
(through particulate matter) and respiratory disease.

Keywords Co-occurrence Analysis

Figure 15 Keywords co-occurrence related to environmental factors and respiratory diseases
Full-size image A co-word analysis, which visualizes how often certain keywords occur
together within the literature and hence maps relationships between research topics. The
organelle indicates the crosscutting research areas related to respiratory health (e.g., air quality,
particulate matter, lung function), and shows they are all interconnected; in other words, it is a
complex system. Write row This analysis reveals major clusters of links showing where
research effort is concentrated, and how different elements of environmental health are
interrelated. These co-occurrent ¢ € maps provide a panoramic view of the main areas in the
field and give indications for potential new directions. The visualization should serve as an
important reminder that fully interrogating and confronting the relationship between
environmental factors and respiratory health outcomes demands integrated approaches, not
compartmentalization - comprehensive solutions to a complex problem.
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Keywords Co-occurrence Analysis in Environmental Health and Respiratory Diseases

Outdoor Air

Air Quality
Indoor Air

Lung Function
Occupational Exposure

Particulate Matter

COPD
Respiratory Diseases

Climate Change

Respiratory Symptoms Air Pollution

Environmental Factors

Asthma Urban Environment

Allergens

Figure 1 presents keyword co-occurrence among environmental factors and respiratory
diseases. A final application is through co-word analysis, wherein the relationships between
research topics are mapped using symbols showing how often particular keywords occur
together in a given piece of literature. The visualization also shows that respiratory health is
influenced by many different research areas and that they are all interconnected with each
other.

Key Features:

Nodes:

Like any graph, each node in the figure is a keyword or concept and has one or more links to
interacting keywords within environmental health and respiratory diseases.

The importance (or frequency) of a term is communicated by the size of each node-bigger
nodes are more common terms.

Edges:
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The lines connecting the nodes represent co-occurrences between keywords.

The thickness of the lines indicates the strength of the co-occurrence relationship, with thicker
lines representing more frequent co-occurrences.

Layout:

Layout: Spring-like layout for placing related terms near each other in the network

Key Clusters and Relationships:

The network centralizes around Respiratory Diseases and connects topically with other
keywords, underlining the importance of this disease in the context of research.

These topic categories are very well connected due to the close connection of respiratory health
with air quality, particulate matter, and air pollution.

" Asthma " and COPD" are central to the remaining two sub-items here, namely Respiratory
Diseases and Respiratory Symptoms, indicating their importance as major diseases at this level
of severity.

The term "Environmental Factors" links several other terms that highlight the complexity of
environmental exposures to respiratory health.

Here, "Indoor Air" and "Outdoor Air" relate to the concept of air quality as exposure scenarios.
Well, the network also includes "Climate Change" which seems to suggest its growing
importance in our field.

Insights:

The visualization demonstrates the complex and interconnected nature of research in
environmental health and respiratory diseases.

It highlights key areas of focus, such as air quality, specific respiratory conditions (asthma,
COPD), and various environmental factors.

The network structure suggests potential research directions by showing less strongly
connected areas that might benefit from further investigation.

This co-occurrence analysis offers a comprehensive summary of principal themes and
relationships between environmental factors and respiratory diseases. This shows the need for
multi-faceted strategies that address the impact of environmental determinants on respiratory
health in an integrated way, demonstrating how broad-based approaches are important to
completely understand and tackle this problem.

The visualization is a nice illustrative summary image of how one area of research contributes
to several other areas, which all contribute collectively to understanding respiratory diseases.
Co-occurrence Analysis: The thematic relations reported via the co-occurrence analysis
would help to understand how various aspects of environmental health research are interlinked.
Significant dictionaries linked with "environmental exposure," "respiratory diseases" and "air
quality" were identified frequently to appear, proposing a multi-compound assessment of the
inclination for respiratory health toward environmental factors. This work highlights the
critical importance of integrative investigations between scientific fields to develop holistic
approaches aimed at minimizing environmental-related burdens on respiratory health.
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Co-occurrence Analysis: Environmental Health and Respiratory Diseases

Climate Change

Occupational Health

Environmental Policy

Environmental Exposure
Indoor Air

Particulate Matter

Air Quality

Qutdoor Air CcoPD

Respiratory Diseases

Asthma
Air Pollution

Lung Function

Public Health
Urban Environment

Figure 16: Co-occurrence Analysis in Environmental Health and Respiratory Diseases
Figure X. Co-occurrence analysis. This figure demonstrates the thematic connections made
between the different fields of environmental health research. The network diagram reflects
the frequency with which different keywords appeared together in the academic works indexed
in the database. As can be gleaned from the visualization, the abovementioned relationship can
be better understood from multiple perspectives at once.

Key Features:

Nodes:

Each node represents a keyword or concept in the field of environmental health and respiratory
diseases.

The size of each node indicates its importance or frequency of occurrence, with larger nodes
representing more frequently occurring terms.

Edges:

The lines connecting the nodes represent co-occurrences between keywords.

The thickness of the lines indicates the strength of the co-occurrence relationship, with thicker
lines representing more frequent co-occurrences.

Layout:

The network is arranged in a spring layout, which positions closely related terms near each
other.

Key Clusters and Relationships:

Central to the network are "Environmental Exposure," "Respiratory Diseases," and "Air
Quality," which frequently co-occur, indicating a strong focus on these areas.

"Air Pollution" is closely linked to both "Respiratory Diseases" and "Air Quality," highlighting
its significant impact on respiratory health.
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"Particulate Matter" is strongly connected to "Air Quality," reflecting its importance in air
pollution studies.

"Since "Asthma" and "COPD" are related to the category of "Respiratory Diseases", it reflects
their relevance as distinct conditions within this broader field.

The other exposure environments are taken into account in the relationship between 'Indoor
Air' and 'Air Quality,' as well as for interrelated terms such as Indoor Environment and
Chemical Exposure, thereby accounting for various pathways of impacts.

The network includes "Climate Change" and "Urban Environment," indicating the (apparently
new) relevance of these tags to the area.

This was mirrored by the appearance of occupational health linked to environmental exposure
and public health connected to respiratory diseases, as well as other potential cases in which
impact can be generated upstream on a broader level.

Furthermore, "Environmental Policy" is connected to "Air Quality," indirectly showing the
importance of policy regarding environmental health.

Insights:

The visualization demonstrates the interconnected nature of research in environmental health
and respiratory diseases.

It highlights key areas of focus, such as environmental exposure, air quality, and specific
respiratory conditions.

The network structure indicates possible areas for future exploration too by the presence of
weaker connections, which could lead to further research.

The co-occurrence analysis represents a convenient tool to depict the core terms and
connections within environmental health research. It highlights the need for multi-disciplinary
research to enable integrated initiatives on how environmental factors affect respiratory health.
The graphic beautifully illustrates the complex relationships between many different facets of
environmental health and how these together impact respiratory outcomes.

Highly Cited References: This analysis of highly cited articles can shed light on the abiding
research agenda. A classic paper in this regard assessed the effect of air pollution on respiratory
disease and it is still highlighted extensively within the field, as a foundational result. Likewise,
studies of respiratory conditions that are common in populations with notable exposure to
environmental air pollution attract many citations [72] and conformance on how they affect
current practice initiatives given the concordant criticisms. These frequently cited articles
define key issues and pave the way for future research in environmental health.

Together, these observations show the dynamic and evolving nature of research on
environmental determinants for this group of diseases. Together, they highlight the need for
interdisciplinary and continually evolving research to unpick such complex associations
between environmental exposures and respiratory health outcomes.

Table 6: Top Cited Articles on Environmental Pollution and Respiratory Diseases
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This table provides a comprehensive overview of influential articles related to environmental
factors and respiratory diseases, reflecting their citation impact and relevance in the field.
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Kalyani et al. This review from 2014 in The Lancet Diabetes & Endocrinology on muscle loss
with ageing and disease was cited over 680 times Here, we review the link between muscle
loss and diseases like diabetes and obesity to an extent that stresses not only synergistic effects
of these disorders on one another but also their collective impairment. Batsis, and Villareal's
review in Nature Reviews Endocrinology [30] from 2018 was titled "Sarcopenic obesity in
older adults: aetiology epidemiology & treatment strategies" which has been cited 150 times,
for a total of 655 citations. It underscores the established link between sarcopenia and type 2
diabetes mellitus (T2DM). Zamboni et al.'s 2008 review titled "Sarcopenic obesity: a new
category of obesity in the elderly" has 610 citations. It explores the classification and health
impacts of sarcopenic obesity in older adults. Another notable review by Zamboni et al.,
"Health consequences of obesity in the elderly: four key questions," has been cited 300 times,
focusing on unresolved issues related to obesity in older populations. Srikanthan et al.'s 2010
article in PLOS One, "Sarcopenia exacerbates obesity-associated insulin resistance and
dysglycemia: findings from the National Health and Nutrition Examination Survey IIL" has
420 citations. It provides empirical evidence on the relationship between sarcopenia and
metabolic disorders. Walston's 2012 review in Current Opinion in Rheumatology, "Sarcopenia
in Older Adults," has 410 citations, discussing clinical implications and management
strategies. Prado et al.'s 2012 review in Clinical Nutrition, "Sarcopenic obesity: a critical
appraisal of the current evidence," has 385 citations. It critically evaluates the existing research
on sarcopenic obesity. Prado and Heymsfield's 2014 article in the Journal of Parenteral and
Enteral Nutrition, "Lean tissue imaging: a new era for nutritional assessment and intervention,"
with 375 citations, highlights advancements in imaging techniques for assessing muscle mass.
Shah and Braverman's 2012 article in PLOS One, "Measuring adiposity in patients: the utility
of body mass index (BMI), per cent body fat, and leptin," has 370 citations, discussing various
methods for assessing body fat. Villareal et al.'s 2017 article in the New England Journal of
Medicine, "Aerobic or resistance exercise, or both, in dieting obese older adults," has 360
citations, evaluating the effects of different exercise regimens on sarcopenic obesity. Cleasby
et al.'s 2016 review in the Journal of Endocrinology, "Insulin resistance and sarcopenia:
mechanistic links between common co-morbidities," has 335 citations, investigating
physiological connections between insulin resistance and sarcopenia. Cruz-Jentoft et al.'s 2017
review in Aging Clinical and Experimental Research, "Nutrition, frailty, and sarcopenia," with
310 citations, explores the interrelations between nutrition, frailty, and sarcopenia in ageing
populations. The analysis of the top 15 most cited papers offers significant insights into the
advancements in research on environmental factors and respiratory diseases. Nevertheless,
these highly cited articles allow the reader a deeper insight into mechanisms connecting
environmental factors to respiratory health and suggest that effective multi-faceted
intervention strategies improve lifestyle habits with nutritional approaches combined with
public health measures. This review highlights the key researchers and organizations that have
shaped our understanding of environmental health.

CONCLUSION: This bibliometric analysis of potentially the only type studying
"Environmental Health- Linkage between environmental factors & respiratory diseases" will
help to shed an overall picture of ongoing trends. This can provide several key findings through
the exploration of important articles and their respective citations It should also illustrate the
importance of environmental influences on respiratory health. These include air pollution,
exposure to environmental toxins and climate change. All of these factors are well known to
be linked closely with respiratory diseases and can make them worse or even cause new ones.
In recent years, more and more research studies attempted to focus on the complex relations
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between environmental factors and respiratory disease. In light of these troubling findings,
current research increasingly suggests that a holistic approach is required to address emerging
health problems through synergetic exploration and application for environmental science in
tandem with respiratory health. This selection of top-cited articles in this domain serves as an
indication of how such cross-disciplinary bridges can provide new, important research.
Machoistic studies investigating the pathways and public health intervention papers are of
particular interest to a wide range even though they focus on environmental exposures/
respiratory outcomes. These highlight the broader role of environmental factors in respiratory
health and offer evidence-based strategies for combating them (). Keyword Analysis Keyword
analysis shows that the research discourse mainly revolves around environmental pollution,
respiratory health-related terms and preventive measures. They were then mapped to scientific
subjects commonly addressed in the existing literature, such as air quality, particulate matter
(PM), asthma and chronic obstructive pulmonary disease (COPD). It also stresses the need for
interdisciplinary collaboration, reaching across research domains. These co-occurrences
suggest that solutions to environmental health problems will need interdisciplinary
collaborations around knowledge from the Environmental sciences (ES); Medical; Public,
Environ. (PEH) and Policy(PSU). Further research should examine the prospective influence
of environmental influences on respiratory health across time But we also need new, high-tech-
meets-public-health responses to counter environmental hazards - from cleaner burning stoves
and lighter birthweight-sensor technology elsewhere. Policymakers should collaborate with
researchers to implement full-scale-strategy interventions aimed at reducing environmental
exposures and enhancing respiratory health. Conclusively, this bibliometric study offers
insight into present research trends documented as well as impact studies and highlights
ongoing interdisciplinary approaches in coping with the intricate relationship between
environmental factors and respiratory diseases. Such a comprehensive approach is urgently
needed to advance public health and develop adequate interventions to mitigate the effects of
environmental factors on respiratory diseases.
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