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Research Questions

Q1: What are the key topics within the interface between marine and medical research and development as evidenced
by bibliometric data, and how have they evolved over time?

Q2: Which individuals, institutions, and countries hold the most influence in the interface between marine and medical
research and development?
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Hierarchical Dirichlet Process (HDP)

The Hierarchical Dirichlet Process (HDP) is a statistical model used for clustering grouped data when the
number of clusters is unknown and potentially infinite. It extends the Dirichlet Process (DP), which is used
for nonparametric clustering of data, by allowing for multiple groups of data that share clusters.

Automatic Topic
Number Determination

Advantages of
HDP over LDA

Topic Sparsity
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Topics and Coherence Score
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Undeveloped Topics in 3 Periods
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O Topic 7 /2000-2007 / Diet & Food Consumption

Description: Reflects research on dietary habits, food intake, and their health
implications.

O Topic 3/2008-2015 / Dietary Impact on Health

Description: Focused on the effects of diet and nutrition on health, possibly including
studies on obesity and metabolic factors.
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O Topic 0/2000-2007 / Infection & Immunity

Description: This likely encompasses studies on cellular infection, protein channels, and
immune response to toxins and pathogens.

U Topic 2/2008-2015 / Infectious Disease & Epidemiology

Description: Encompasses research into pathogens, vectors, and the dynamics of disease
transmission and outbreaks.
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Developed Topics in 3 Periods
1-Exercise Physiology, Performance, and Pediatric Health
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O Exercise Physiology, Performance, and Pediatric Health

v Advances in marine biotechnology, such as the creation of nutritional supplements and medicines derived from marine sources that
promote physical performance and recuperation, may be linked to the rise of this research area
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Developed Topics in 3 Periods
2-Neuronal and Genetic Mechanisms in Health and Disease

Cumulative Number of Publications with S-curve Fit
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O Neuronal and Genetic Mechanisms in Health and Disease

v Numerous genetic resources from marine creatures have been invaluable in the investigation of neural systems. Also, unique insights into the complexity of
human neurobiology have been provided by the genetic diversity found in marine life, especially in creatures with complex nervous systems like
cephalopods.

v Novel marine chemicals that may alter genetic and neurological processes linked to diseases like Parkinson's and Alzheimer's are likely to be discovered in
the future.
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Developed Topics in 3 Periods
3-Aquatic Microbial Dynamics in Conservation, Gene Transfer, and Biofilm Ecology

Cumulative Number of Publications with Exponential Fit
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O Aquatic Microbial Dynamics in Conservation, Gene Transfer, and Biofilm Ecology
v Because biofilm ecology is relevant in medical situations, it has attracted a lot of attention, especially in maritime settings. Infectious disorders in
humans are largely influenced by biofilms, which are populations of bacteria living in a matrix of their own secretion.

v The inflection point forecast and its long-term strategy suggest that future studies will probably go deeper into the uses of marine microbial research in
biotechnology and medicine. Investigating the use of marine microorganisms in drug development may fall under this category.
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4-Marine Contaminants and Ecotoxicology Across Heavy Metals and Microplastics

Cumulative Number of Publications with Sigmaoid Fit
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L Marine Contaminants and Ecotoxicology Across Heavy Metals and Microplastics

v Microplastics have become a worldwide issue because of their prevalence in marine ecosystems, their ability to carry additional pollutants, such as
heavy metals, and their potential to harm human health as well as marine life.

v Research in this area is anticipated to become practical, transferring scientific knowledge into workable solutions and regulatory frameworks that can
lessen the effects of these pollutants on human health and marine ecosystems.
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Developed Topics in 3 Periods
5-Cancer Mechanisms and Therapeutic Advances

Cumulative Number of Publications with Power Fit
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O Cancer Mechanisms and Therapeutic Advances

v" Numerous novel bioactive chemicals with promising anticancer effects have been found in marine creatures. For instance, it has been
discovered that substances originating from marine sponges, algae, and microbes demonstrate a variety of anticancer activity
mechanisms, including the activation of apoptosis, cell cycle arrest, and blockage of angiogenesis.

v Furthermore, the exploration of marine genomes has opened up new avenues for the research of cancer.
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Developed Topics in 3 Periods
6-Natural Product Biochemistry and Bioactive Compounds Exploration

Cumulative Number of Publications with Sigmoid Fit
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O Natural Product Biochemistry and Bioactive Compounds Exploration

v" An increasing number of people are questioning these drugs' capacity to cure a wide range of ailments, such as infectious disorders,
inflammatory conditions, and cancer. Research being done on bioactive compounds originating from marine sources in order to
develop new drugs and therapies shows this tendency.
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Top 20 Countries based on Their Degree Centrality, Collaboration Frequency, and
Total Number of Publications

Co-Country Relationships,

Degree Collaboration ([Total Number of e eietion
Row Country Centrality Frequency Publications ACICRE]) UEE]
Number of Publications
g 1 | United States of America 152 6796 8557 0.79
- 2 United Kingdom 139 3850 2483 155
- 3 France 134 3109 2299 1.35
4 Germany 119 3414 2462 1.39
. 5 Spain 118 2759 2261 1.22
" 6 Italy 117 2257 2269 0.99
7 Australia 110 2196 1841 1.19
. } 8 Canada 107 1955 1495 1.31
| 9 Netherlands 104 1460 805 1.81
- 10 China 103 2485 5919 0.42
11 Japan 102 1857 2820 0.66
12 Belgium 100 1005 481 2.09
13 Portugal 99 1139 903 1.26
14 Switzerland 99 1127 540 2.09
15 South Africa 97 734 330 2.22
y 16 New Zealand 95 818 554 1.48
17 Egypt 92 1021 766 1.33
= 18 Brazil 91 997 1189 0.84
e i . 19 Norway 90 1284 900 1.43
20 Sweden 88 1114 607 1.84
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Top 20 Organizations based on Their Degree Centrality, Collaboration Frequency,
and Total Number of Publications

Degree
Centrality

University of California 1103 2067 654 3.16

Chinese Academy of Sciences 891 2402 1331 1.80

University of California at San Diego 647 1198 431 2.78
Sorbonne Université 590 1016 207 491

University of Copenhagen 523 825 223 3.70

University of Oxford 518 719 155 4.64

Universidade do Porto 515 1019 340 3.00

University of Queensland 514 798 302 2.64

Russian Academy of Sciences 477 1044 654 1.60

University of Florida 474 687 202 3.40
! University of British Columbia 450 790 246 3.21
Aix Marseille Université 441 635 150 4.23

University of Washington 429 634 180 3.52

Université de Montpellier 409 588 140 4.20

University of Bergen 408 648 171 3.79

Stazione Zoologica 'A. Dohrn' 408 788 227 3.47

University of Auckland 385 609 151 4.03

University of Tokyo 382 775 337 2.30

Woods Hole Oceanographic Institution 379 600 149 4.03

Istituto di Chimica Biomolecolare,CNR 376 684 264 2.59
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Top 20 Authors based on Their Degree Centrality, Collaboration Frequency, and
Total Number of Publications

Top 50 Co-Author Relationships

Collaboration
Row Author with Scopus Author ID Degre_e Collaboration |Total l\!um.ber of| Frequency/Total
Centrality Frequency Publications Number of
Publications
1 Nicole J. De De Voogd 6603230877 403 629 64 9.83
2 William H. Gerwick 7005717721 365 683 109 6.27
3 Rob W. M. Van Soest 7005829150 334 520 77 6.75
4 Stéphane Pesant 57214766954 325 404 7 57.71
5 Emilio Ros 35474202600 308 348 14 24.86
6 Maria Luiza Pedrotti 56005007500 296 303 4 75.75
7 Frank B. Hu 36038688700 296 313 11 28.45
8 Chris Bowler 7006304415 295 395 18 21.94
9 Raymond J. Andersen 7402653800 292 421 52 8.10
10 Mark John Costello 26643269600 291 293 7 41.86
11 Patrick Wincker 56216446300 284 420 19 22.11
12 Yue-Wei Guo 7406308399 276 622 122 5.10
13 Aleix Sala-Vila 6507186196 274 307 9 34.11
14 Pascal Conan 6603747834 274 308 8 38.50
15 Peter Proksch 7005356651 273 600 102 5.88
16 Olivier P. Thomas 35985946600 272 399 54 7.39
17 Georgios Kotoulas 6602545229 270 287 8 35.88
18 Yong-Hong Liu 55894842300 270 608 80 7.60
19 Jose Maria Jimeno 7005736696 266 428 54 7.93
20 Jack A. Gilbert 7401452139 263 266 5 53.20
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Main Research-Based Implications and Conclusion

» Strategic Focus Areas: Research on "Aquatic Microbial Dynamics in Conservation, Gene Transfer, and Biofilm Ecology" and
"Natural Product Biochemistry and Bioactive Compounds Exploration” have implications for public health, especially in terms of
creating novel treatments.

» Strategic Partnerships: Since the United States is highly central and frequently collaborates, research organizations may establish or
strengthen strategic partnerships with U.S.-based organizations.

» Emphasize High-Impact Collaborations: The Chinese Academy of Sciences is one example of an entity with high betweenness
centrality that is essential to linking different clusters within the network. One advantage of working with such organizations is that
researchers can obtain direct access to many sub-networks and increase the effect of research findings.

> Interact with Key Authors: People with high collaboration frequency, such as William H. Gerwick or Nicole J. de Voogd, are likely
to have great influence and large networks. Getting involved with these researchers in advisory committees or cooperative research
projects can be advantageous.

> Leverage High Betweenness Centralities: Use of authors who possess a high betweenness centrality, such as Nicole J. de Voogd, are
prone to establishing connections between different clusters within the research network. By talking to these people, research
organizations may be positioned as the network's hub.
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Limitations and Future Research

» Limitations:

o The analysis was limited to publications up to April 2023, potentially missing recent developments.

o While the Hierarchical Dirichlet Process (HDP) effectively determines topics, it may overlook nuanced topics within broader
categories.

» Future Research

o Future studies should include more recent publications and explore longer time frames for more comprehensive trend analysis.

o Utilize advanced models to capture more granular trends and emerging subtopics within the marine-medical research interface.
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