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Abstract

This study presents a thorough bibliometric analysis of Neuroinformatics over the past 20 years, offering insights into the
journal’s evolution at the intersection of neuroscience and computational science. Using advanced tools such as VOS viewer
and methodologies like co-citation analysis, bibliographic coupling, and keyword co-occurrence, we examine trends in pub-
lication, citation patterns, and the journal’s influence. Our analysis reveals enduring research themes like neuroimaging, data
sharing, machine learning, and functional connectivity, which form the core of Neuroinformatics. These themes highlight
the journal’s role in addressing key challenges in neuroscience through computational methods. Emerging topics like deep
learning, neuron reconstruction, and reproducibility further showcase the journal’s responsiveness to technological advances.
We also track the journal’s rising impact, marked by a substantial growth in publications and citations, especially over the last
decade. This growth underscores the relevance of computational approaches in neuroscience and the high-quality research
the journal attracts. Key bibliometric indicators, such as publication counts, citation analysis, and the A-index, spotlight
contributions from leading authors, papers, and institutions worldwide, particularly from the USA, China, and Europe. These
metrics provide a clear view of the scientific landscape and collaboration patterns driving progress. This analysis not only
celebrates Neuroinformatics’s rich history but also offers strategic insights for future research, ensuring the journal remains
a leader in innovation and advances both neuroscience and computational science.

Keywords Bibliometrics - Web of science - Scopus - Keyword analysis - VOS viewer

Introduction

Since its inception, Neuroinformatics has established itself

D< José M. Merig6 as a pivotal peer-reviewed academic journal at the intersec-
Jose.Merigo@uts.edu.au tion of neuroscience and information science. Published by
Miguel Guillén-Pujadas Springer, the journal serves as a crucial platform for dissem-
miguel.guillen@ub.edu inating cutting-edge research, technological advancements,
David Alaminos and theoretical discussions within the fields of neuroscience
alaminos @ub.edu and computational modeling. The journal actively engages a
Emilio Vizuete-Luciano broad readership, including neuroscientists, data scientists,
evizuetel@ub.edu computational modelers, and bioinformaticians, in addition
John D. Van Horn to university faculty, researchers, and students. Covering a

jdv7g@virginia.edu wide range of topics such as brain data analysis, neuroimag-

Department of Business, University of Barcelona, Av. ing techniques, computational models of neural systems, and

Diagonal 690, Barcelona 08034, Spain neuroinformatics tools, the journal’s comprehensive scope
2 School of Computer Science, Faculty of Engineering is highly regarded. It is 1ndexe(.1 in leading date.lbases l%ke

and Information Technology, University of Technology PubMed, Scopus, and Web of Science (WoS), which provide

Sydney, 81 Broadway, Ultimo, NSW 2007, Australia detailed insights into its diverse subject matter and thematic
3 Department of Psychology, University of Virginia, clusters.

Charlottesville, VA 22904, USA Throughout its history, Neuroinformatics has been
4 School of Data Science, University of Virginia, instrumental in fostering communication and collaboration

Charlottesville, VA 22904, USA

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12021-024-09712-3&domain=pdf

7 Page2of41

Neuroinformatics (2025) 23:7

between neuroscience researchers, academics, and compu-
tational experts. By providing a robust forum for sharing
innovative methodologies, algorithms, and discoveries, the
journal has played a key role in advancing neuroinformatics
as a discipline. Over the years, it has adapted to the dynamic
landscape of neuroscience and technology, incorporating
emerging research trends and new computational techniques,
further cementing its relevance and impact.

The primary goal of Neuroinformatics is to advance the
integration of neuroscience and information science by pro-
viding a platform for cutting-edge research in computational
modeling, brain data analysis, and neuroinformatics tools.
The journal fosters innovation in the development of meth-
ods and technologies for analysing complex neural systems,
managing large-scale brain data, and simulating neural cir-
cuits. Through its interdisciplinary focus, Neuroinformat-
ics contributes significantly to the scientific community by
promoting collaboration between neuroscientists, data sci-
entists, and computational modelers, helping to drive pro-
gress in understanding the brain’s structure and function. By
publishing pioneering research, the journal accelerates dis-
coveries in neuroscience, supports the development of Neu-
roinformatics as a discipline, and bridges the gap between
experimental data and computational insights.

Neuroinformatics continues to make a significant impact
on the field, as evidenced by its consistent citation met-
rics and standing within scientific rankings. According to
data from the Journal Citation Reports (JCR), the journal’s
impact factor has seen steady fluctuations over the years,
reflecting its continued influence in driving research and
technological development in Neuroinformatics. Despite
these fluctuations, the journal has upheld its stature as a cen-
tral hub for Neuroinformatics research and remains a vital
resource for both scholars and practitioners.

Neuroinformatics has maintained a significant yet fluc-
tuating position within both the Computer Science, Inter-
disciplinary Applications and Neurosciences categories.
In 2023, it ranked 76th out of 169 journals in Computer
Science (Q2), and 158th out of 310 in Neurosciences (Q3).
Historically, it has performed strongly, particularly in the
mid-2000s, achieving Q1 rankings in both fields, such as
in 2007, when it reached a top percentile rank of 2nd out
of 92 in Neurosciences. The journal is indexed in the Sci-
ence Citation Index Expanded (SCIE), where it has also seen
variability, with a peak in 2007. Despite recent fluctuations,
Neuroinformatics remains an influential journal in advanc-
ing research at the intersection of neuroscience and compu-
tational science.

Anniversaries of a journal have often included special
issues (Monastersky & Van Noorden, 2019), editorials
(Barley, 2016), and bibliometric assessments to celebrate
its achievements and provide a reflective analysis of its
impact over time (Cancino et al., 2017; Cobo et al., 2015).
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These retrospectives offer valuable insights into the journal’s
development, citation patterns, and evolving research contri-
butions within the neuroscience and computational science
communities (Biemans et al., 2007; Kumar et al., 2023).
This paper aims to accomplish two key objectives: first,
to provide an overview of the most highly cited papers in
Neuroinformatics and second, to identify and analyse trends
within the field through rigorous data analysis. A biblio-
metric approach will be used to extract relevant data and
uncover predominant themes in the journal’s publications
(Pritchard, 1969), offering a comprehensive understanding
of its contributions to advancing neuroscience and compu-
tational techniques (Almeida & Vieira, 2023; Blanco-Mesa
et al., 2017; Vizuete-Luciano et al., 2023a).

The article is structured to provide a deep analysis of
Neuroinformatics’ bibliometric landscape, with sections
dedicated to the methods employed, the results derived, and
a thematic analysis of key topics and developments. Through
this structured approach, the paper aims to consolidate
insights and further highlight the journal’s enduring impact
on the evolution of Neuroinformatics.

The rest of the paper is structured as follows. Section 2
provides a brief review of the bibliometric methodology
used in this analysis. Section 3 outlines the results, focus-
ing on the publication and citation structure, the most cited
papers, the most cited documents in journal articles, as well
as the leading authors, institutions, and countries/territories
contributing to the journal, and the citing articles. Section 4
develops a graphical representation of the bibliographic data
for Neuroinformatics using the VOS viewer tool. Section 5
highlights the main conclusions and wraps up the paper.

Methodology

This article uses bibliometric analysis to collect quantitative
data from various indexed sources (Donthu et al., 2021),
primarily focusing on academic articles from the WoS Core
Collection database (Merig6 et al., 2015). WoS was cho-
sen for this study because it indexes Neuroinformatics from
2003, covering all published documents. While WoS is the
main source, alternative databases like Scopus and Google
Scholar (Bakkalbasi et al., 2006; Bar-Ilan, 2008; Adriaanse
& Rensleigh, 2013) could also have been used. In some
instances, the Scopus database is included for additional
results, through the SciVal platform (Tables 16 and 17).
This study’s sample follows clearly defined parameters,
relying solely on WoS to guarantee full access to all rel-
evant attributes with high reliability. The bibliometric
analysis, as outlined in Figure 1, was conducted using the
SPAR-4-SLR Protocol, which includes steps such as iden-
tifying the research field, gathering pertinent data, apply-
ing specific search filters, and evaluating the results. These
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Identification

Research objective: Study the publications in Neuroinformatics journal between 2003 and 2023.

v

Acquisition

v

Purification

Excluded document types: Editorials, Correction, News and Biographical-Item.

v

Evaluation
Analysis method: Bibliometric Analysis; Namely: Co-Citation Analysis, Bibliographic Coupling,

Agenda proposal method: This method allows to observe the evolution in the journal's research field,

highlighting the main research trends and possible gaps, as well as areas for future research.

v

Fig. 1 Procedure of the study
based on the SPAR-4-SLR Domain: Neuroinformatics.
protocol
éﬁ Source type: Journals.
=
=
)
4
<
Search period: 2003 to 2023.
Publication title: Neuroinformatics.
Total number of publications: n = 756.
o0 Filtered language: English.
Eﬂ Excluded year: 2024 and early access.
=
g Filtered document type: Articles & Reviews.
< Total number of publications: » = 604.
Computer software: Microsoft 365 and VOS Viewer.
Co-occurrence Analysis.
o0
=
2
5
4
<«
Reporting conventions: Figures, tables, graphs, words.
evolution.

Limitations: The number of citations for each article varies over time. For this reason, this
limitation considers not only the potential of the journal at the present time, but also its long-term

Reporting

procedures are thoroughly explained within the study (Paul
et al., 2021; Vizuete-Luciano et al., 2023b).

This work specifically focuses on documents published
in Neuroinformatics, narrowing the sample to include only
articles and reviews. Different methodologies for conduct-
ing bibliometric analysis have been proposed by various
researchers (Garfield, 1972; Broadus, 1987; Liao et al.,
2019). While some advocate for quantitative literature anal-
ysis, others prefer scientific mapping, which has gained
popularity recently (Ding et al., 2014; Glanzel et al., 2019).
By combining these approaches, the analysis gains greater
precision and rigor (Van Noorden et al., 2014; Hicks et al.,
2015; Waltman, 2016).

The study utilizes several performance indicators, such as
the number of publications and citations (Garfield, 1955; Else-
vier, 2019; Merig6 et al., 2018). Although databases provide
additional metrics like the h-index to measure citation impact,

the g-index and hg-index were not considered in this analysis
(Alonso et al., 2009; Okagbue and Teixeira-da Silva, 2020).
The focus is on assessing the influence of authors, journals,
and universities, incorporating university rankings from the
Academic Ranking of World Universities (ARWU) and the
Quacquarelli Symonds World University Rankings (QS)
(Gaviria-Marin et al., 2018).

To examine the bibliographic structure and research top-
ics, the study conducts scientific mapping, revealing numerous
connections within the scientific landscape (Alaminos et al.,
2024; Vizuete-Luciano et al., 2023a). The VOS viewer tool
is used to facilitate this mapping (Cobo et al., 2011; Van Eck
and Waltman, 2010). VOS viewer employs several bibliomet-
ric techniques, such as co-citation analysis (Small, 1973), bib-
liographic coupling (Kessler, 1963), and the co-occurrence of
author keywords (Guan et al., 2024).
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Results

This section presents the findings from a bibliometric
analysis of Neuroinformatics over the past two decades.
By employing various bibliometric tools and methods, we
explored publication trends, citation patterns, co-citation
networks, bibliographic coupling, and keyword cooc-
currence. The analysis reveals the evolution of research
themes, highlights influential contributions, and assesses
the journal’s impact within the fields of neuroscience and
computational science.

Publication and Citation Structure
of Neuroinformatics

Neuroinformatics began publishing articles in the early
2000s, starting in 2003 with 18 articles. By 2004, the num-
ber of publications had increased to 23, but it dropped
slightly to 14 in 2005. The number of articles remained rela-
tively stable through the late 2000s, fluctuating between 15
and 20 articles per year. In 2011 and 2012, the journal pub-
lished 24 and 25 articles, respectively, signalling steady
growth. This trend continued into the mid-2010s, with 32
articles published in 2013 and 34 in 2014, maintaining a rate
above 30 through 2016.

A significant shift occurred in the late 2010s, marked by
an increase in the number of published articles, reaching

36 in 2019 and peaking at 44 in 2020. The most notable
rise came in 2022, when the journal published a record 65
articles, the highest in its history. This surge in publica-
tions reflects a growing interest and advancements in the
field of Neuroinformatics, particularly in recent years. The
substantial increase in 2023 suggests a surge in research
activity and contributions to computational neuroscience, as
shown in Figure 2, which illustrates the journal's publication
history. This evolution highlights both stability and signifi-
cant growth in the number of articles published, especially
in the early 2020s.

Table 1 outlines the annual citation structure of Neuroin-
formatics spanning from 2003 to 2023. In 2003, 18 papers
accumulated a total of 823 citations, with 2 papers surpass-
ing 100 citations and 5 papers exceeding 50 citations. By
2004, total citations surged to 2,131, with 3 papers achieving
over 100 citations and 8 surpassing 50 citations. The data
reflect fluctuations in both publication numbers and citation
counts, showing significant peaks and troughs. For example,
in 2006, despite 15 papers being published, total citations
dropped to 269, with no papers exceeding 50 citations, while
2016 recorded an exceptional total of 2,976 citations from
30 papers.

From 2017 onwards, the number of highly cited papers
(>100 citations) decreased, with most years showing none.
Throughout the late 2010s, citation numbers remained mod-
erate, such as 1,139 citations from 35 papers in 2018 and
623 citations from 36 papers in 2019. This trend of lower
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Table 1 Annual citation

structure of Neroinformatics Year TP TC TC/TP >200 >100 >50 >20 >10 >5 >1 T50

2003 18 823 4572 1 2 5 9 12 15 18 4
2004 23 2,131 92.65 2 4 8 16 19 21 23 6
2005 14 1,244 88.86 1 4 7 12 13 13 14 5
2006 15 269 1793 0 0 0 7 11 13 15 0
2007 17 933 54.88 2 2 4 9 12 15 17 3
2008 20 610 30.50 0 1 4 9 13 17 20 3
2009 17 1,018 59.88 2 3 3 11 13 16 17 3
2010 20 567 2835 0 1 4 11 13 18 20 2
2011 24 1,510 6292 1 5 10 15 18 20 24 6
2012 25 698 2792 0 0 4 13 18 20 25 1
2013 32 1,283 40.09 2 3 7 10 21 28 32 4
2014 34 1,120 3294 2 3 3 10 21 29 34 3
2015 31 1,180 38.06 0 4 7 15 24 30 31 4
2016 30 2,976 99.20 1 1 4 13 22 25 28 1
2017 25 502 20.08 0 0 2 9 16 21 25 1
2018 35 1,139 3254 2 2 4 13 21 29 34 3
2019 36 623 1731 O 0 2 12 21 30 35 0
2020 40 424 10.60 0O 1 1 2 16 28 39 1
2021 44 510 11.59 0 0 0 8 20 28 44 0
2022 65 471 725 0 0 1 6 16 30 64 0
2023 39 101 259 0 0 0 1 3 6 30 0
Total 604 20,132 821.87 16 36 80 211 343 452 589 50
% 100% 100% 2.65% 596% 1325% 34.93% 56.79% 74.83% 97.52% 8.28%

TP and TC = Total papers and citations; >200, >100, >50, >20, >10, >5, >1 =Number of papers with
equal or more than 200, 100, 50, 20, 10, 5 and 1 citations; 750 = Number of papers in the Top 50 of

Table 3

citation counts continued into the early 2020s, with 2021
and 2022 recording only 510 and 471 citations, respectively,
despite higher publication numbers. The decline in citations
during recent years is expected, as papers published in later
years often require more time to accumulate significant
citations.

Over the examined period, Neuroinformatics published
604 papers, amassing a total of 20,132 citations. Among
these, 16 papers received 200 or more citations (2.65%),
36 articles obtained 100 or more citations (5.96%), and 589
documents received at least one citation (97.52%).

The box-whisker plot in Figure 3 illustrates the annual
citation distribution of all papers published in Neuroinfor-
matics from 2003 to 2023. The plot provides insight into the
variability and median citations per year, with outliers rep-
resented as individual points (Tukey, 1977). The years 2003
and 2005 show relatively high citation variability, as indi-
cated by the wide range of whiskers and several outliers. In
2016, a notable outlier citation spike is visible, with 2,283
citations for a specific paper, marking it as an exceptional
year in terms of research impact.

Over the years, the median citation rate (depicted by
the central line in each box) generally appears stable,

though there is a visible decline in the overall citation
range starting in the 2010s. This suggests that while some
papers continued to receive a high number of citations,
most publications received more moderate or fewer cita-
tions in the recent decade. The blue dots above the plot
represent significant outliers, with values such as 993
in 2003, 385 in 2004, and 328 in 2018. These points
reflect particularly influential papers that garnered much
higher citations than the yearly median. The decreasing
trend in outliers over time suggests that highly cited papers
have become less frequent in recent years, aligning with
a potential shift in the field’s dynamics or publication
and citation patterns. Overall, the plot highlights both the
long-term trends in citation impact and notable outliers
within Neuroinformatics.Next, the analysis examines data
from the Journal Citation Reports (JCR) within the WoS
for Neuroinformatics from 2003 to 2023 (Table 2), focus-
ing on its performance in the Computer Science, Inter-
disciplinary Applications and Neurosciences categories
(Clarivate, 2024). Over this time, total citations (TC) have
shown steady growth, peaking at 2,454 citations in 2022.
The journal's impact factor (IF) has fluctuated, reach-
ing a high of 5.12 in 2018, while the 5-year impact

@ Springer
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Annual box-whisker plot of all papers published in Neuroinformatics
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Fig.3 Annual box-plot structure of the citations of all papers published in Neuroinformatics

factor (5YIF), which has been available since 2007, hit
its maximum at 5.94 in 2020, reflecting strong long-term
relevance.

The immediacy index (ImIn), which tracks how quickly
articles are cited after publication, saw its highest value
of 3.95 in 2011, demonstrating that articles from that year
were cited rapidly. The number of citable items (CI) has
remained relatively consistent, with 68 items in 2020 mark-
ing the highest count. The article influence score (AIS),
which measures the average impact of articles in the five
years after publication, peaked in 2007 at 1.92, though it has
varied in recent years, registering at 1.16 in 2023.

In the Computer Science, Interdisciplinary Applications
category, Neuroinformatics reached its highest percentile
ranking in 2007, at 98.37, consistently ranking in Q1 from
2005 to 2018, signalling its leading position in the field.
In the Neurosciences category, the journal achieved a peak
percentile of 75.25 in 2005, but has generally been ranked
in Q2 or Q3 in more recent years. This review highlights
the journal's evolving impact, with notable periods of influ-
ence, particularly during the late 2000s and early 2010s.

Influential Papers in Neuroinformatics
As highlighted in Table 3, the 50 most cited documents

in Neuroinformatics provide a clear view of the journal's
most impactful contributions to the field. The top-cited

@ Springer

paper, "DPABI: Data Processing & Analysis for (Resting-
State) Brain Imaging" by Yan et al. (2016), stands out with
2,283 citations, averaging an impressive 285.38 citations
per year, reflecting its central role in advancing brain imag-
ing research. Similarly, "The Small World of the Cerebral
Cortex" by Sporns and Zwi (2004) has accrued 993 citations,
underscoring the continued relevance of theoretical research
on brain network structures.

Other highly cited works include "BrainMap - The Social
Evolution of a Human Brain Mapping Database" by Laird
et al. (2005) with 385 citations, highlighting the critical
importance of data-sharing platforms in the neuroimaging
community. "An Open Source Multivariate Framework for
n-Tissue Segmentation with Evaluation on Public Data" by
Avants et al. (2011), with 374 citations, and "PyMVPA: A
Python Toolbox for Multivariate Pattern Analysis of fMRI
Data" by Hanke et al. (2009), with 333 citations, demon-
strate the growing influence of opensource tools and multi-
variate pattern analysis in the field.

Papers such as "SegAN: Adversarial Network with Multi-
scale L1 Loss for Medical Image Segmentation" by Xue
et al. (2018), cited 328 times, highlight the integration of
machine learning techniques, specifically adversarial net-
works, into medical image analysis. The prominence of neu-
roimaging toolkits like "PRoNTo: Pattern Recognition
for Neuroimaging Toolbox" by Schrouff et al. (2013) and
"The Extensible Neuroimaging Archive Toolkit" by Marcus
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Table 2 Analysis of

N T Year TC IF SYIF ImIn CI AIS AJIF RCSA Q PCSA RNE Q PNE
Neuroinformatics in the JCR of
the WoS 2003 41 - - 172 18 - - - - - 198198 Q4 -

2004 64 3.00 - 031 19 - 68.43 - - - 63/198 Q2 68.43
2005 171 390 - 0.57 14 - 85.51 4/83 Q1 9578 50/200 Q1 7525
2006 237 354 - .10 10 - 83.86 4/87 Q1 9598 57/200 Q2 71.75
2007 301 375 446 052 17 192 86.74 2/92 Q1 98.37 537211 Q2 75.12
2008 348 2.88 392 1.00 20 1.27 7538 7/94 Ql 93.09 94/221 Q2 57.69
2009 474 305 471 058 17 143 7451 8/95 Ql 92.11 1007231 Q2 56.93
2010 470 3.02 392 050 20 1.26 73.54 9/97 Ql 91.24 106/239 Q2 55.86
2011 568 297 256 395 24 1.08 7063 13/99 Q1 8737 113/244 Q2 53.89
2012 653 3.13 358 040 25 1.29 7232 12/100 Q1 88.5 111252 Q2 56.15
2013 619 3.10 297 046 32 1.19 7085 12/102 Q1 88.73 119/252 Q2 5298
2014 786 2.82 337 044 34 106 6936 13/102 Q1 87.75 124/252 Q2 50.99
2015 899 2.86 331 090 31 1.34 6929 15/104 Q1 86.06 122/256 Q2 52.54
2016 1,043 320 3.81 053 30 1.88 71.19 17/105 QI 84.29 109259 Q2 58.11
2017 1,104 385 346 060 25 134 79.00 13/105 QI 88.1 79/261 Q2 69.92
2018 1,277 5.12 463 057 35 145 87.09 9/106 QI 9198 48/267 QI 82.21
2019 1,457 330 500 1.08 36 1.62 61.29 39/109 Q2 64.68 115/272 Q2 579
2020 1,780 4.08 594 0.85 68 1.79 63.23 38/111 Q2 66.22 109/273 Q2 60.26
2021 2,155 286 5.82 0.72 54 159 3331 67/112 Q3 40.63 204/275 Q3 26
2022 2454 30 4.0 1.0 53 1.26 409 65/110 Q3 414 163/272 Q3 40.3
2023 2,099 2.7 33 0.7 25 1.16 523 76/169 Q2 553 158/310 Q3 49.2

TC=Total citations; /F=Impact factor; 5YIF =5-year impact factor; ImIn=Immediacy index; CI/=Citable
items; AIS= Article Influence Score; AJIF = Average journal impact factor percentile; RCSA =Ranking in
the WoS category of Computer Science, Interdisciplinary Applications; Q =Quartile in CSA; PCSA =Jour-
nal impact factor percentile in Computer Science, Interdisciplinary Applications; RNE=Ranking in the
WoS category of Neurosciences; Q=Quartile in NE; PNE=Journal impact factor percentile in Neuro-

sciences

et al. (2007), each with over 300 citations, reinforces the
field’s reliance on sophisticated software platforms.

Table 4 highlights the 50 most cited documents published
in Neuroinformatics and related journals, showcasing the
journal's impact on various fields such as neuroimaging,
computational neuroscience, and brain mapping. The most
cited paper in the list is Jenkinson et al. (2012), published
in Neuroimage, with 32 citations, reflecting the importance
of this work in advancing brain imaging techniques. Simi-
larly, Ascoli et al. (2007), published in the Journal of Neu-
roscience, also ranks highly with 31 citations, demonstrat-
ing significant contributions to neuroscience through neural
circuit studies. Notably, Tzourio-Mazoyer et al. (2002) and
Fischl et al. (2002), both published in Neuroimage, with
31 and 30 citations, respectively, emphasizing their foun-
dational work in neuroimaging and cortical surface-based
analysis.

Papers like Smith et al. (2004), with 30 citations, and
Fischl (2012), with 28 citations, further highlight Neuroin-
formatics' key role in publishing influential neuroimaging
studies that push forward the development of advanced
brain mapping techniques. Several other papers from
different years continue this trend, such as Avants et al.

(2008) in Medical Image Analysis with 25 citations and
Cox (1996) with 24 citations, illustrating the journal’s
consistent contributions to computational tools and brain
imaging analysis.

Interestingly, older foundational works like Tibshirani
(1996) and Dice (1945), each cited 22 times, show that
foundational statistical and methodological concepts in data
analysis remain highly relevant to current Neuroinformatics
research. Additionally, Wang et al. (2011), published in Neu-
roinformatics with 21 citations, underscores the journal’s
role in advancing algorithmic and computational methods
for brain connectivity studies.

Throughout the list, the dominance of neuroimaging-
focused articles is clear, but the inclusion of works such as
Meijering (2010) in Cytometry Part A, and Peng (2010) in
Nature Biotechnology highlights the interdisciplinary nature
of Neuroinformatics, merging biology, machine learning,
and image analysis. Contributions to foundational neuro-
science research, like Hines and Carnevale (1997) in Neural
Computation and Ashburner and Friston (2005) in Neuro-
image, also demonstrate how the field of Neuroinformatics
continues to bridge gaps between computational advance-
ments and neurological discoveries.

@ Springer
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Table 3 (continued)
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Springer

4.14

2003

Martone, ME; Zhang, SL; Gupta, A; Qian, XF; He, HY; Price, DL; Wong, M;

The cell-centered database - A database for multiscale structural and protein

45 87

Santini, S; Ellisman, MH
Fennema-Notestine, C; Gamst, AC; Quinn, BT; Pacheco, J; Jernigan, TL; Thal,

localization data from light and electron microscopy

5.00

2007

Feasibility of multi-site clinical structural neuroimaging studies of aging using

46 85

L; Buckner, R; Killiany, R; Blacker, D; Dale, AM; Fischl, B; Dickerson, B;

Gollub, RL
Breakspear, M

legacy data

4.25

2004

Dynamic connectivity in neural systems - Theoretical and empirical considera-

47 85

tions

442
5.06
13.33

2005

Lungarella, M; Pegors, T; Bulwinkle, D; Sporns, O

Methods for quantifying the informational structure of sensory and motor data

48 84
49 81

2008

Teeters, JL; Harris, KD; Millman, KJ; Olshausen, BA; Sommer, FT

Data sharing for computational neuroscience

2018

Kanari, L; Dlotko, P; Scolamiero, M; Levi, R; Shillcock, J; Hess, K; Markram, H

A Topological Representation of Branching Neuronal Morphologies

50 80

Citing Articles of Neuroinformatics

Figure 4 presents the annual number of citing articles
for Neuroinformatics from 2003 to 2023, showcasing a
clear upward trend in citation activity over the years. Start-
ing with only 16 citing articles in 2003, the journal has
seen a steady increase in citations, reflecting its growing
influence and visibility in the scientific community.

A significant rise is observed from 2013 onwards, with
the number of citing articles consistently surpassing 400
annually. By 2019, the journal crossed the 1,000 citing
articles mark, reaching 1,072 citing articles that year. This
growth continued sharply, peaking in 2022 with 1,884 cit-
ing articles, followed closely by 2023, which had 1,721
citing articles. The data for 2020 and 2021 also highlight
strong citation activity, with 1,597 and 1,290 citing arti-
cles, respectively.

The early years (2003-2010) show a relatively slow
accumulation of citations, with under 300 citing arti-
cles per year. However, from 2011 onwards, the journal's
impact expanded significantly, as evidenced by the larger
number of citations. This pattern indicates that Neuroin-
formatics has established itself as a core resource within
the field, with its work increasingly referenced by other
researchers, particularly in recent years.

The upward trend in citing articles points to the jour-
nal's growing relevance and recognition, highlighting its
critical role in advancing computational neuroscience and
Neuroinformatics research.

Table 5 provides an analysis of the top universities,
countries, and publishers that have cited articles from Neu-
roinformatics. The data illustrates the global impact and
widespread engagement with the journal’s research across
leading academic institutions and countries, as well as the
major publishing houses involved.

Harvard University ranks first, with 565 citing articles,
showing its leading role in engaging with Neuroinformat-
ics publications. Other top institutions include the Chi-
nese Academy of Sciences with 417 citations, Yale Uni-
versity with 367, and University College London (UCL)
with 352 citations. European institutions, like the CNRS
France (326) and the Max Planck Society (296), also show
significant engagement, underscoring the journal's global
academic reach.

The USA leads by a significant margin, with 5,348
citing articles, reflecting the strong influence of Neu-
roinformatics in American research institutions. China
follows with 3,790 citing articles, indicating the jour-
nal's growing importance in Chinese academic research.
Other major contributors include Germany (1,630), the
UK (1,508), and Canada (881), demonstrating a solid
European and North American presence. Notably, coun-
tries like Australia (569) and South Korea (374) are
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Table 4 Top 50 most cited
documents in Neuroinformatics
publications

Rank Year First author Reference Vol Page Type TC
1 2012 Jenkinson M Neuroimage v62 p782 A 32
2 2007 Ascoli GA J Neurosci v27 p9247 A 31

3 2002 Tzourio-Mazoyer N Neuroimage v15 p273 A 31

4 2002 Fischl B Neuron v33 p341 A 30
5 2004 Smith SM Neuroimage v23 ps208 A 30
6 2012 Fischl B Neuroimage v62 p774 A 28
7 2002 Smith SM Hum Brain Mapp v17 pl43 A 28
8 2008 Jack CR J Magn Reson Imaging v27 p685 A 26
9 2010 Meijering E Cytom Part A v77a p693 A 26
10 2008 Avants BB Med Image Anal v12 p26 A 25
11 1996 Cox RW Comput Biomed Res v29 pl62 A 24
12 2010 Peng HC Nat Biotechnol v28 p348 A 24
13 2008 Scorcioni R Nat Protoc v3 p866 A 23

14 1945 Dice LR Ecology v26 p297 A 22
15 2009 Klein A Neuroimage v46 p786 A 22
16 1998 Sled JG IEEE T Med Imaging v17 p87 A 22
17 1996 Tibshirani R J Roy Stat Soc B v58 p267 A 22
18 1999 Dale AM Neuroimage v9 p179 A 21

19 2011 Wang Y Neuroinformatics v9 pl193 A 21

20 1997 Hines ML Neural Comput v9 pl179 A 20
21 2013 Xiao H Bioinformatics v29 pl448 A 20
22 2005 Ashburner J Neuroimage v26 p839 A 19
23 1998 Cannon RC J Neurosci Meth v84 p49 A 19
24 2002 Jenkinson M Neuroimage v17 p825 A 19
25 2016 Klikauer T Triplec-Commun Capit vl4 p260 A 19
26 2009 Bullmore ET Nat Rev Neurosci v10 pl186 A 18
27 1979 Otsu N IEEE T Syst Man Cyb v9 po2 A 18
28 2006 Yushkevich PA Neuroimage v31 plll6 A 18
29 2000 Ashburner J Neuroimage vll p805 A 17
30 1995 Benjamini Y J R Stat Soc B v57 p289 A 17
31 2003 Bowden DM Neuroinformatics vl p43 A 17
32 2013 Van Essen DC Neuroimage v80 p62 A 17
33 2011 Avants BB Neuroimage v54 p2033 A 16
34 2011 Chang CC ACM T Intel Syst Tec v2 A 16
35 2006 Desikan RS Neuroimage v31 p968 A 16
36 2011 Donohue DE Brain Res Rev v67 pY4 A 16
37 1991 Felleman DJ Cereb Cortex vl pl A 16
38 2011 Peng HC Bioinformatics v27 pi239 A 16
39 2015 Peng HC Neuron v87 p252 A 16
40 2005 Sporns O PLOS Comput Biol vl p245 A 16
41 2008 Gardner D Neuroinformatics v6 p149 A 15

42 2016 Gorgolewski KJ Sci Data v3 A 15

43 2013 Parekh R Neuron v77 pl017 A 15

44 2015 Ronneberger O Lect Notes Comput Sc v9351 p234 A 15

45 2005 Wearne SL Neuroscience v136 p661 A 15

46 2001 Zhang YY IEEE T Med Imaging v20 p45 A 15

47 2002 Al-Kofahi KA IEEE T Inf Technol B v6 pl71 A 14
48 2005 Beckmann CF Philos T R Soc B v360 p1001 A 14
49 2001 Breiman L Machine Learning v45 p5 A 14
50 2011 Brown KM Neuroinformatics v9 pl43 A 14

A Article, B Book

@ Springer
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Fig.4 Annual number of citing
articles to Neuroinformatics

Table 5 Citing articles of
neuroinformatics: universities,
countries, and publishers

@ Springer

2023 11721

2022 11884

2021 11597

2020 11290

2019 11072

2018 1934

2017 1774

2016 1673

2015 ] 623

2014 1554

2013 1 475

2012 1466

2011 —————_1356

2010 — 1295

2009 ———_1258

2008 ————1219

2007 ——Jo04

2006 ———1166

2005 1115

2004 34

2003 J16

0 200 400 600 800 1000 1200 1400 1600 1800 2000

R University TP  Country TP Publishers TP
1 Harvard U 565 USA 5,348 Elsevier 3,647
2 Chinese Academy Sci 417 PR China 3,790 Springer Nature 1,668
3 YaleU 367 Germany 1,630 Frontiers Media 1,564
4 U College London 352 UK 1,508 Wiley 1,157
5 CNRS France 326 Canada 881  Oxford U Press 554
6  Helmholtz Association 322 Italy 782  IEEE 537
7  INSERM France 303 Netherlands 730  Public Library Science 511
8  Max Planck Society 296 France 644  MDPI 432
9  Massachusetts General Hospital 286 Australia 569  Nature Portfolio 432
10 U Pennsylvania 280 Spain 554  Humana Press Inc 285
11 U California San Diego 245 Switzerland 527  IOP Publishing Ltd 190
12 U Toronto 243 South Korea 374  Sage 166
13 McGillU 240 Japan 368  Soc Neuroscience 166
14 Capital Medical U 224 India 284  Taylor & Francis 166
15 Swiss Federal Institutes Tech 223 Belgium 254  Lippincott Williams & Wilkins 142
16 Beijing Normal U 222 Sweden 251  Hindawi Publishing Group 120
17 Johns Hopkins U 213 Brazil 184  MIT Press 120
18 Stanford U 213 Singapore 173 IOS Press 98
19 Zhejiang U 213 Austria 153 Cambridge U Press 82
20 King S College London 200 Norway 152 Mary Ann Liebert, Inc 72
21 U North Carolina Chapel Hill 187 Poland 147  Natl Acad Sciences 71
22 U Oxford 185 Taiwan 147 World Scientific 64
23 U Cambridge 183 Finland 142 Amer Physical Soc 60
24 Research Center Julich 182 Denmark 141 Amer Physiological Soc 45
25 U California Los Angeles 179 Iran 141  Bentham Science Publ Ltd 44
26 Emory U 178 Israel 114 Royal Soc London 43
27 U Chinese Academy Sci 178 Turkey 102 eLife Sciences Publ LTD 38
28 Central South U 174 Greece 96 Karger 36
29 Radboud U Nijmegen 174 Saudi Arabia 93 Dove Medical Press Ltd 34
30 U Southern California 172 Portugal 86 SPIE-Soc Photo-Optic Instr Eng 32
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also wellrepresented, highlighting the journal's global
engagement.

Among the publishers, Elsevier is the most prominent,
with 3,647 citing articles, reflecting its dominance in aca-
demic publishing. Springer Nature follows with 1,668 citing
articles, while Frontiers Media (1,564) and Wiley (1,157)
also play significant roles. Other notable publishers include
Oxford University Press (554) and IEEE (537), empha-
sizing the interdisciplinary nature of the research citing
Neuroinformatics.

This data demonstrates that Neuroinformatics is widely
cited by leading universities and research centres around
the world, particularly in the USA, China, and Europe. The
presence of high citation counts from top-tier publishers like
Elsevier and Springer Nature further underscores the jour-
nal’s broad influence and integration into both academic
and practical applications in computational neuroscience.

Table 6 provides a breakdown of the journals
and research areas that frequently cite articles from

Neuroinformatics. This analysis showcases the interdis-
ciplinary reach and the wide variety of fields influenced
by research published in the journal.

Neuroimage is the leading journal citing Neuroinfor-
matics, with 773 citing articles, reflecting the journal's
close relationship with neuroimaging research. Other
prominent citing journals include Frontiers in Neurosci-
ence (372), PLOS One (358), and Human Brain Mapping
(333). These journals are highly regarded in the fields
of neuroscience and medical imaging, which aligns with
Neuroinformatics’ emphasis on computational methods
and neuroimaging. Interestingly, Neuroinformatics itself
appears on the list, with 283 self-citations, suggesting that
the journal's published research is integral to its ongo-
ing scholarly discourse. The presence of Cerebral Cortex
(230citations) and Frontiers in Neuroinformatics (226 cita-
tions) further underlines the journal’s influence in core
areas of neuroscience and brain mapping.

Table 6 Citing articles of

. - R Journal TP  Research Area TP
neuroinformatics: journals and
Research Area 1 Neuroimage 773 Neurosciences Neurology 7,067
2 Frontiers in Neuroscience 372 Radiology Nuclear Medicine Medical Imaging 1,998
3  PLOS One 358 Computer Science 1,823
4 Human Brain Mapping 333 Engineering 1,402
5  Scientific Reports 299  Science Technology Other Topics 1,084
6 Neuroinformatics 283 Psychology 1,011
7  Cerebral Cortex 230 Psychiatry 910
8  Frontiers in Neuroinformatics 226 Mathematical Computational Biology 868
9  Frontiers in Human Neuroscience 190 Biochemistry Molecular Biology 774
10 Neuroimage Clinical 188 Behavioral Sciences 427
11 J Neuroscience 140 Physics 351
12 Frontiers in Aging Neuroscience 136 Life Sciences Biomedicine Other Topics 297
13  Frontiers in Neurology 135 Mathematics 274
14 Brain Imaging and Behavior 132 Geriatrics Gerontology 252
15 J Neuroscience Methods 132 Pharmacology Pharmacy 243
16 PLOS Computational Biology 127 Medical Informatics 220
17 Frontiers in Psychiatry 126 Cell Biology 204
18 IEEE Access 110 Biotechnology Applied Microbiology 193
19 ] Affective Disorders 107 Anatomy Morphology 175
20 Brain Structure Function 97  Genetics Heredity 168
21 IEEE Transactions on Medical Imaging 96  Chemistry 166
22 Neuroscience 94  Imaging Science Photographic Technology 165
23 Medical Image Analysis 91  Physiology 146
24 J Neural Engineering 90 Telecommunications 130
25 Brain Sciences 79  General Internal Medicine 120
26 Neurocomputing 74  Research Experimental Medicine 116
27 J Alzheimers Disease 73 Surgery 112
28 Proc National Academy Sciences USA 71  Biophysics 93
29 Biomedical Signal Processing Control ~ 68  Developmental Biology 90
30 Computers Biology Medicine 68  Instruments Instrumentation 88

@ Springer
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In terms of research areas, Neurosciences and Neurology
dominate with 7,067 citing articles, underscoring the jour-
nal’s central role in advancing knowledge in brain science.
Radiology, Nuclear Medicine, and Medical Imaging follows
with 1,998 citing articles, highlighting the journal’s impor-
tance in imaging-related fields. Other significant research
areas include Computer Science (1,823 citing articles), Engi-
neering (1,402 articles), and Psychology (1,011 articles),
demonstrating the journal's interdisciplinary impact beyond
neuroscience into technology and behavioural sciences.

Further down the list, fields like Mathematical and Com-
putational Biology (868 citing articles), Psychiatry (910
articles), and Biochemistry and Molecular Biology (774
articles) show the journal’s influence on both the computa-
tional and clinical sides of brain research.

The data reveals that Neuroinformatics plays a vital role
across a broad spectrum of scientific areas, from founda-
tional neuroscience to applied engineering and medical
informatics. The strong presence of neuroscience-related
journals and research areas, such as Neuroimage and Neu-
rosciences and Neurology, emphasizes the journal’s spe-
cialized focus, while its influence in fields like Computer
Science and Mathematical Biology highlights the growing
relevance of computational methods in brain research.

This interdisciplinary citation pattern shows that Neu-
roinformatics is not only central to traditional brain sci-
ence research but also to fields that leverage computational,
engineering, and medical innovations, further reflecting
its role as a key driver of technological and methodologi-
cal advancements in neuroscience.

Leading Authors, Institutions, and Countries

Table 7 showcases the top 35 leading authors contribut-
ing to Neuroinformatics, providing insights into the impact
and productivity of researchers in the field. The table ranks
authors based on several key metrics such as total papers
(TP), total citations (TC), h-index, average citations per
paper (TC/TP), and the number of highly cited papers
(>100 citations and >10 citations), as well as their inclu-
sion in the top 50 cited documents.

At the top of the list is Dinggang Shen from Shangha-
iTech University, China, with 14 papers and 313 total cita-
tions, demonstrating strong productivity with an h-index of
10. However, authors such as Maryann E. Martone from the
University of California, San Diego, and Hanchuang Peng
from Janelia Research Campus, although having fewer
papers (11 each), have a higher citation impact, with 462
and 355 total citations, respectively. Both have an h-index
of 9, showing their influential work in the field.

Giorgio A. Ascoli from George Mason University stands
out with a high average citation rate (59.89 citations per
paper) and 539 total citations from just 9 papers, placing

@ Springer

him among the most impactful authors in Neuroinformatics.
Similarly, Vince D. Calhoun from Georgia Institute of Tech-
nology has contributed 10 papers with an impressive citation
rate of 34.10 per paper.

Several authors have papers with over 100 citations, indi-
cating significant contributions to the field. Ascoli and Peter
T. Fox have 2 papers with more than 100 citations, while
Yu-Feng Zang from Hangzhou Normal University leads with
2,528 citations, an exceptionally high number that reflects
the outsized influence of his work, despite contributing only
6 papers. Note that Peter T. Fox, from the University of
Texas Health Science Center at San Antonio, is recognized
by Clarivate Analytics as a Highly Cited Researcher in the
field of Neuroscience and Behavior since 2015.

The authors come from a diverse range of institutions
across the globe. The USA has a significant representation
with institutions like University of California San Diego,
Northwestern University, and Georgia Institute of Technol-
ogy contributing leading researchers. China is also well-rep-
resented, with ShanghaiTech University, Nanjing Tech Uni-
versity, and Northwestern Polytechnical University making
significant contributions, indicating the growing influence
of Chinese research in Neuroinformatics.

The most productive and influential institutions in the
field of Neuroinformatics are outlined in detail, ranked
by key metrics such as total publications (TP), total cita-
tions (TC), and h-index (H) in Table 8. Harvard University
leads the rankings with 32 publications and 1,210 citations,
achieving an h-index of 17 and a strong citations-per-
paper (C/P) ratio of 37.81. Other top contributors include
the University of California San Diego and the University of
North Carolina Chapel Hill, which demonstrate significant
impact through their research outputs and citation metrics.

Institutions like Yale University and the University of
Southern California also feature prominently, with high
publication counts and influential papers in the field. Uni-
versity College London, as one of the top European institu-
tions, stands out for its strong performance, with a high C/P
ratio of 58.56 and contributions to cutting-edge research in
Neuroinformatics.

The table reflects the global distribution of research
excellence, featuring institutions from the United States,
Europe, and China, and highlights the interdisciplinary col-
laboration that drives the field forward. Institutions like the
National Institutes of Health (NIH) and the Polish Academy
of Sciences also showcase significant research impact within
Neuroinformatics, contributing to the development of this
rapidly evolving field.

The most productive and influential countries in Neu-
roinformatics research are ranked based on various met-
rics, as outlined in Table 9. The United States leads with
314 papers, the highest number of citations (14,157),
and an h-index of 51, underscoring its dominance in the
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Table 7 Top 35 leading authors in Neuroinformatics

R Author name University Country TP TC H TC/TP >100 >10 T50
1 Shen, D. G. ShanghaiTech U CHN 14 313 10 22.36 0 10 0
2 Martone, M. E. U California San Diego USA 11 462 9 42.00 1 8 2
3 Peng, H. C. Janelia Research Campus USA 11 355 9 32.27 0 8 1
4 Shepherd, G. M. Northwestern U USA 10 346 7 34.60 1 6 2
5 Calhoun, V. D. Georgia Institute Tech USA 10 341 6 34.10 1 3 0
6 Nowinski, W. L. U Washington USA 10 236 9 23.60 0 9 2
7 Ascoli, G. A. George Mason U USA 9 539 9 59.89 2 7 3
8 Grethe, J. S. U California San Diego USA 9 430 9 47.78 1 8 2
9 Wojcik, D. K. Polish Academy Sciences POL 9 240 8 26.67 0 8 0
10 Liu, T. M. Nanjing Tech U CHN 9 138 8 15.33 0 6 0
11 Turner, J. A. The Ohio State U USA 8 466 6 58.25 1 4 4
12 Toga, A. W. U Southern California USA 8 171 6 21.38 0 5 0
13 Guo, L. Northwestern Polytech U CHN 8 130 7 16.25 0 6 0
14 Zhang, H. China Three Gorges U CHN 7 461 6 65.86 1 3 1
15 Landman, B. A. Vanderbilt U USA 7 169 6 24.14 1 4 1
16 Zhang, D. Q. Nanjing U Aeronautics Astron CHN 7 125 5 17.86 0 5 0
17 Zhou, X. B. UT Health Sci Center Houston USA 7 98 4 14.00 0 4 0
18 Wong, S. T. C. Houston Methodist Hospital USA 7 90 4 12.86 0 3 0
19 Chen, R. Johns Hopkins U USA 7 44 4 6.29 0 2 0
20 Zang, Y. F. Hangzhou Normal U CHN 6 2,528 4 421.33 1 2 1
21 Marenco, L. Yale U USA 6 273 5 45.50 1 4 1
22 Miller, P. L. Yale U USA 6 213 4 35.50 1 3 1
23 Kennedy, D. N. U Massachusetts Medical Sch USA 6 184 4 30.67 1 2 1
24 Gong, H. Huazhong U Science & Tech CHN 6 87 6 14.50 0 5 0
25 Luo, Q. M. Hainan U CHN 6 87 6 14.50 0 5 0
26 Han, J. W. Nanchang U CHN 6 78 5 13.00 0 4 0
27 Defelipe, J. CSIC SPA 6 60 4 10.00 0 3 0
28 Fox, P. T. UT Health Sci Center San Antonio USA 5 461 3 92.20 1 2 1
29 Wang, Y. Rensselaer Polytech Inst USA 5 242 4 48.40 1 2 1
30 Li, Y. Beihang U CHN 5 86 4 17.20 0 3 0
31 Quan, T. W. Guangxi U Chinese Medicine CHN 5 73 5 14.60 0 4 0
32 Zeng, S. Q. Huazhong U Science & Tech CHN 5 73 5 14.60 0 4 0
33 Zhou, H. Chengdu U Information Tech CHN 5 73 5 14.60 0 4 0
34 Hu, X. T. U Illinois Chicago USA 5 67 4 13.40 0 3 0
35 Herskovits, E. H. U Maryland Baltimore USA 5 42 4 8.40 0 2 0

C/P and H=Cites per paper and h-index available in WoS

field, with 23 papers cited over 100 times and 194 papers
cited at least 10 times. The U.S. also boasts a high citation-
per-paper ratio (C/P) of 45.09, highlighting the significant
impact of its research.

China ranks second with 86 papers and 3,911 citations,
maintaining a high C/P of 45.48 and an h-index of 21.
Although China's output is smaller than that of the U.S., it
has steadily increased its influence, with two papers cited
over 100 times and 46 papers cited more than 10 times. Ger-
many and the United Kingdom follow closely, each con-
tributing significantly with 52 and 58 papers, respectively.
Germany shows a strong C/P of 36.63, while the UK has a

C/P of 29.21, and both countries have multiple papers with
over 100 citations.

Switzerland, despite its smaller population, stands out for
its high impact, with a remarkable C/P of 46.08 from 26
papers and an h-index of 12. It also has four papers cited
over 100 times, highlighting its disproportionate influence
in the field. Other European countries like the Netherlands,
Italy, and Spain show strong contributions, while Can-
ada remains a key player outside Europe and the U.S., with
30 papers and a C/P of 22.07.

In Asia, Japan and South Korea display notable contri-
butions with high C/P ratios, while Singapore emerges as

@ Springer
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Table 8 The most productive

) it ahtandet R Institution Country TP TC H C/P >100 >10 T50 QS ARWU

and influential institutions in

Neuroinformatics 1 Harvard U USA 32 1210 17 3781 4 21 4 4 1
2 U California San Diego USA 23 739 14 3213 1 17 3 72 18
3 UNC Chapel Hill USA 20 414 12 2070 O 13 0 155 35
4  YaleU USA 18 663 12 36.83 2 14 3 23 11
5 U Southern California USA 18 408 11 2267 1 12 1 125 62
6 U College London UK 16 937 12 58.56 2 15 2 9 16
7 CNRS FRA 16 254 9 1588 0 9 1 - -
8  Natl Inst Health (NTH) USA 15 1,236 12 8240 4 14 4 - -
9  Massachusetts Gen Hosp USA 14 834 11 5957 3 11 4 - -
10 U Pennsylvania USA 13 758 8 5831 2 7 3 11 14
11 U California Los Angeles ~ USA 13 306 9 2354 0 8 0 42 15
12 INSERM FRA 13 285 8 2192 1 7 1 - -
13 U Polytech Madrid SPA 12 335 8 2792 1 8 1 321 601-
14 Polish Academy Sciences ~ POL 12 259 9 2158 0 9 0 - -
15 UT Health Sci San Antonio USA 11 697 6 6336 1 6 3 - -
16 Howard Hughes Medic Inst USA 11 688 8 6255 2 7 3 - -
17 U Houston USA 11 623 6 5664 2 6 2 651-  201-
18 Radboud U Nijmegen NET 11 370 7 33.64 1 7 1 272 101-
19 California Inst Technology USA 10 550 7 55.00 2 6 2 10 8
20 George Mason U USA 10 547 9 5470 2 9 3 1001- 201-
21 Cornell U USA 10 529 7 5290 2 6 2 16 12
22 EPFL Lausanne SWI 10 443 7 4430 2 7 3 - -
23 Allen Inst Brain Science USA 10 259 8 2590 0 7 0 - -
24 Northwestern Polytech U~ CHN 10 142 8 1420 O 6 0 547 101-
25 10 institutions - 10 - - - - - - - -

ARWU Academic Ranking of World Universities, QS Quacquarelli & Symonds University Ranking

an influential country with a C/P of 20.08 despite its small
size. Brazil and India, though producing fewer papers, show
increasing influence, particularly Brazil, with a C/P of 44.64.

Countries such as Norway and Finland, although having
lower outputs, display high C/Po ratios, indicating impact-
ful research relative to their size. The data illustrates a
diverse range of contributions globally, with North Amer-
ica and Europe leading in both productivity and influence
in Neuroinformatics.

Table 10 provides a detailed breakdown of the annual
number of papers published in Neuroinformatics by coun-
try, spanning from 2003 to 2023. The table highlights the
total number of papers (TP) produced by each country, with
further breakdowns of yearly contributions.

The United States leads by a significant margin, with a
total of 314 papers published over the period. The country
consistently produced papers each year, peaking with 30
papers in 2022. This dominance reflects the United States's
long-standing leadership in both neuroscience and compu-
tational sciences.

China ranks second with 78 papers, showing particularly
strong output in recent years, with 11 papers published in
2022 and 10 in 2021, signifying the country's rapid rise in
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scientific contributions to Neuroinformatics. Germany and
the United Kingdom follow with 52 and 58 papers, respec-
tively, both displaying relatively steady output over the years.

Other notable contributors include Spain (41 papers), the
Netherlands (34 papers), and Italy (33 papers), all of which
have maintained consistent research activity in Neuroinfor-
matics. Countries such as Poland (25 papers), Belgium (17
papers), and Australia (16 papers) also show meaningful
contributions, while regions like South Korea, India, and
Brazil have growing but smaller outputs.

Countries with lower total outputs, such as Israel, Austria,
Turkey, and Iran, typically publish fewer than 10 papers,
indicating room for growth in the field. Overall, Table 10
reflects both the dominance of historically strong research
countries and the rising contributions of emerging nations
in Neuroinformatics research.

The publication structure of Neuroinformatics research,
classified by supranational regions, is detailed in Table 11.
The table presents the total number of papers (TP), total
citations (TC), h-index (H), citations per paper (C/P), and
the number of highly cited papers (>100 citations), as well
as the number of papers cited at least 10 times (>10). The
data is normalized by population to show papers (P/Pop)
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Table 9 Annual number of

. . R Country TP TC H C/pP >100 >10 T50 Population P/Po C/Po
papers classified by countries

1 USA 314 14,157 51 45.09 23 194 33 334,914,900 094 4227
2 China 78 3914 21 50.18 2 44 3 1,410,710,000  0.06 2.77
3 UK 58 1,694 20 2921 3 36 5 68,350,000 0.85 24.78
4 Germany 52 1,905 20 3663 5 33 5 84,482,270 0.62 22.55
5  Spain 41 670 11 1634 2 16 2 48,373,340 0.85 13.85
6  Netherlands 34 831 14 2444 3 20 3 17,879,490 1.90  46.48
7 Italy 33 974 13 2952 4 15 4 58,761,150 0.56 16.58
8  Canada 30 662 13 2207 3 18 3 40,097,760 0.75 16.51
9  France 30 562 12 1873 1 16 2 68,170,230 0.44 8.24
10 Switzerland 26 1,198 12 46.08 4 15 5 8,849,850 294 13537
11 Poland 25 461 13 1844 0 16 0 36,685,850 0.68 12.57
12 Belgium 17 624 8 3671 1 7 2 11,822,590 1.44 52.78
13 Australia 16 359 10 2244 0 10 1 26,638,540 0.60 13.48
14 Japan 14 550 9 3929 2 9 3 124,516,650 0.11 4.42
15 Singapore 13 261 9 2008 0 9 0 5,917,650 220 4411
16 Brazil 11 491 7 4464 1 4 1 216,422,450 0.05 2.27
17  South Korea 10 306 8 3060 1 7 1 60,414,500 0.17 5.07
18 India 10 180 6 18.00 O 5 0 1,428,627,660 0.01 0.13
19  Sweden 9 186 7 2067 O 6 0 10,536,630 0.85 17.65
20 Finland 9 126 5 1400 O 3 0 5,584,260 1.61 22.56
21 Norway 8 178 7 2225 0 5 0 5,519,590 1.45 32.25
22 Taiwan 8 67 5 838 0 2 0 23,894,394 0.33 2.80
23 Denmark 6 83 4 1383 0 2 0 5,946,950 1.01 13.96
24 Israel 6 68 3 1133 0 3 0 9,756,700 0.61 6.97
25 Austria 6 25 3 417 0 0 0 9,132,380 0.66 2.74
26  Turkey 5 112 4 2240 O 2 0 85,326,000 0.06 1.31
27 Iran 4 44 3 11.00 0 2 0 89,172,770 0.04 0.49
28 Portugal 4 23 2 575 0 1 0 10,525,350 0.38 2.19
29 Cuba 3 66 32200 O 2 0 11,194,450 0.27 5.90
30 Greece 3 48 2 0.00 O 1 0 10,361,300 0.29 4.63
- 8 countries 2 - - - - - - - - -
- 10 countries 1 - - - - - - - - -

P/Po and C/Po=Papers and citations per million inhabitants

and citations (C/Pop) per million inhabitants, providing a
comparative view of research output across different regions.

North America leads with 332 papers, the highest number
of total citations (14,718), and an h-index of 52, reflect-
ing the region’s dominance in Neuroinformatics research.
Europe follows with 270 papers and a total of 6,491 cita-
tions, with an h-index of 37. Both regions demonstrate
strong research impact, with North America showing
a higher number of highly cited papers (26 with >100 cita-
tions) and papers with more than 10 citations (205). Europe
has 15 papers with over 100 citations and 146 papers with
more than 10 citations, indicating significant research output
but lower impact compared to North America.

Asia ranks third with 136 papers and 5,135 citations,
driven primarily by contributions from Eastern Asia, which
accounts for 102 papers. Asia's h-index of 29 and relatively

high citation-per-paper ratio (37.76) demonstrate growing
influence in the field, although the region trails in terms of
highly cited papers, with only five papers exceeding 100
citations. Other regions, including the Middle East and
the rest of Asia, show smaller contributions to the overall
research output.

Latin America and Oceania contribute more modestly to
the field, with 20 and 18 papers, respectively. While the total
number of papers and citations is lower, both regions have
demonstrated some highly cited work, with Latin America
showing one paper with over 100 citations. Africa remains an
emerging region in Neuroinformatics, with just three papers
and minimal citations, reflecting the need for greater
research development in this area. Overall, North America
and Europe dominate the landscape, while Asia is steadily ris-
ing as a key contributor to global Neuroinformatics research.

@ Springer
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Table 10 Annual number of papers classified by countries

R Country Total 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03
1 United States 314 13 30 15 13 11 17 13 14 18 19 20 15 16 11 10 17 11 13 10 15 13
2 Peoples R China 78 3 11 100 8 5 16 4 2 3 7 1 1 o0 1 3 0 0 0 1 1
3 United Kingdom 58 6 5 2 2 2 6 2 7 1 4 5 4 3 1 0 0 2 0 1 0 5
4 Germany 52 1 4 4 3 5 2 1 1 6 4 4 3 1 5 3 1 1 0 0 3 0
5  Spain 41 4 4 2 4 6 0 2 4 3 3 3 2 3 1 0 0 0 O 0 0 O
6  Netherlands 34 3 6 4 4 5 1 0 2 2 2 2 0 0 o0 2 1 0 0 0 0 O
7 Italy 33 s s 3 o0 1 1 2 1 2 2 1 o0 1 o0 O 2 1 1 1 3 1
8  Canada 30 s 8 3.1 4 1 0 O 1 o0 O O o0 o0 1 1 1 1 1 1 1
9  France 30 6 0 4 2 2 2 1 1 2 o0 1 2 O 3 O O O 1 1 1 1
10  Switzerland 26 32 2 2 2 3 0 1 1 1 2 OO 2 1 1 O 1 O 2 0 O
11 Poland 25 o 4 3 1 o0 o0 2 2 2 0 1 2 1 1 2 1 1 1 0 0 1
12 Belgium 17 1 1 4 0 o0 3 o0 1 1 o0 2 o0 O 1 O O 2 0 0 0 1
13 Australia 16 o 2 o0 2 2 1 0 3 0 1 o0 1 o0 1 o0 o0 1 1 o0 1 O
14 Japan 14 1 22 o0 1 o0 O O O o0 o o 2 1 1 1 1 O 2 0 O
15  Singapore 13 o 4 o0 1 o o0 o0 o0 O O O 2 o0 1 3 0 O 1 0 1 O
16 Brazil 11 o 1 o0 1t 2 1 o0 o0 1 o0 1 1 o0 1 O O 1 O O O 1
17  South Korea 10 1 o o 2 1 o0 2 o0 1 2 o0 1 0 O O O O O O 0 O
18 India 10 22 2 1 0 o0 O 1 o0 O O o o 1 O O 1 O o0 0 O
19  Sweden 9 o 1 1 o0 1 1 1 1 o0 1 O 1 O 1 O O O O O O O
20 Finland 9 3 0 0 3.L...,...0- 0 O O O O O o o 1 o0 o0 O
21 Norway 8 o 1 2 o0 o0 o0 1 o0 1 o0 O O 1 O O O 1 O o0 1 O
22 Taiwan 8 o o 1 1 o0 2 1 0 o0 1 1 o0 1 O O O O O O O O
23 Denmark 6 $1 o 1.0 o0 1 0O O O 2 0 O o0 o o o O o o0 1 o0
24 TIsrael 6 !l o 1 1 o0 1 o0 O O O O O O O O o o o o0 2 o0
25 Austria 6 1 o 0 2 o0 1 o0 1 o0 1 O O O O O O O O O o0 O
26  Turkey 5 o 3 o 1 o0 o0 O o0 o0 1 O O O O O o o O o O0 O
27 TIran 4 20 0 1 o o0 o0 O O o o o 1t o O O O O o o0 O
28 Portugal 4 $1 1.0 o0 o0 o0 1 0 o0 O 1 o O O O O O O o 0 O
29 Cuba 3 o o o o 1 o0 o0 O O O O o o 1 O O O o0 o 1 o0
30 Greece 3 2 0 0o o0 1 o0 O O o o o0 o o o o o o O o o0 O

23 —03 = Annual number of articles between 2003 and 2023

Table 11 Publication structure & Rogion TP TC H C/P >100 >10 T50 Population  P/Pop C/Pop

classified by supranational

regions 1 North America 332 14,718 52 44.33 26 205 36 375,076,150  0.89  39.24
2 Europe 270 6,491 37 24.04 15 146 18 517,826,878 052 12.54
3  Asia 136 5,135 29 3776 5 5007 4,531,464,251 0.03 1.13
3.1 Eastern Asia 102 4,578 25 4488 5 56 7 2,129,112,130 0.05 2.15
3.2 Rest of Asia 25 448 13 1792 0 14 0 1,919,348,000 0.01 0.23
3.3 Middle East 16 236 8 1475 0 8 0 483,004,121 0.03 0.49
4  Latin America 20 611 8 3055 1 8 1 659,310,564  0.03 0.93
5  Oceania 18 379 10 21.06 O 11 1 31,861,640 056  11.90
6  Africa 3 48 2 16.00 O 2 0 1,523,367,712  0.00 0.03

P/Po and C/Po=Papers and cites per million inhabitants
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Mapping Neuroinformatics with VOS viewer
software

In order to reach a more detailed level of understanding
of the literature review of the Neuroinformatics biblio-
metric material, we develop a graphical mapping of this
data using the VOSviewer software (Van Eck and Waltman
2010). For more information regarding the VOSviewer
and how to use it, see Van Eck and Waltman (2023), and
the webpage of the software: https://www.vosviewer.com.

Co-citation analysis in Neuroinformatics

First, we analyse co-citation of cited journals in Neuroinfor-
matics, which we find when two published articles receive
a citation in a third paper published in Neuroinformatics
(Small 1973). Figure 4 presents a cocitation network of jour-
nals in Neuroinformatics, constructed using VOSviewer with
a minimum citation threshold of 20 and 100 links between
the journals. This visualization highlights the interconnect-
edness of various scientific publications cited by and fre-
quently co-cited alongside Neuroinformatics.

One of the key observations from the network is the cen-
tral role of Neuroimage, which appears as the most promi-
nent node. This indicates its dominant position in neuroim-
aging and computational neuroscience research. Neuroimage
exhibits strong co-citation links with a variety of other
journals, reflecting its broad influence across medical imag-
ing, brain mapping, and related neuroscience disciplines.

In contrast, Neuroinformatics holds a significant, though
somewhat smaller, position in the network. It is connected to
important journals like Frontiers in Neuroinformatics, PLOS
One, and Scientific Reports, underscoring its relevance in
computational biology, bioinformatics, and data analysis.
The proximity of these journals suggests a close relationship
between Neuroinformatics and fields that leverage computa-
tional tools for neuroscience research.

The network reveals distinct clusters of related fields.
The green cluster, centred around Neuroimage, focuses
on journals in neuroimaging and medical imaging, such
as Magnetic Resonance Imaging and Human Brain Map-
ping. Meanwhile, the red cluster highlights core neurosci-
ence journals like Journal of Neuroscience, Nature Neu-
roscience, and Neuron, indicating the fundamental role of
these publications in the development of neuroscience. A
blue cluster surrounding Neuroinformatics includes jour-
nals related to computational neuroscience and bioinfor-
matics, showcasing the journal’s contributions to bridging
neuroscience with computational methods.

Prominent general science and neuroscience journals,
such as Nature, Science, and Proceedings of the National

Academy of Sciences (PNAS), also have strong co-citation
ties with Neuroinformatics. This emphasizes the jour-
nal’s integration into high-impact, cutting-edge research
across multiple disciplines.

Overall, Figure 5 demonstrates the interdisciplinary
reach of Neuroinformatics. Its close ties with journals in
computer science, engineering, and bioinformatics—like
IEEE Transactions on Medical Imaging and PLOS Com-
putational Biology—reflect the journal’s pivotal role in
advancing computational approaches in brain science. The
cocitation patterns underscore how Neuroinformatics acts
as a bridge between neuroscience, computational tools,
and data-driven methodologies, contributing significantly
to the field’s growth and development.

Figure 6 illustrates the co-citation network of journals
related to Neuroinformatics articles from North America,
constructed using VOSviewer with a minimum citation
threshold of 20 and 100 links. This network visualizes the
relationships between journals frequently co-cited along-
side Neuroinformatics, highlighting the field's interdisci-
plinary nature and collaborative ties.

One of the most prominent features of the network is
the dominance of Neuroimage, which is the largest and
most central node. Neuroimage plays a pivotal role in the
neuroimaging and neuroscience communities, evidenced
by its strong co-citation links with numerous journals.
These links include key publications like Human Brain
Mapping, Magnetic Resonance in Medicine, and Radi-
ology, all of which emphasize the central importance of
imaging research in neuroscience and its frequent collabo-
ration with other medical imaging fields.

Neuroinformatics also holds a significant position
within the network, though it is smaller in comparison to
Neuroimage. It is tightly linked to journals such as PLOS
One, Frontiers in Neuroinformatics, Bioinformatics, and
Scientific Reports, demonstrating its role in the compu-
tational and bioinformatics domains. These connections
suggest that Neuroinformatics plays a crucial role in the
development of computational tools, data analysis, and
bioinformatics in neuroscience.

The network is composed of distinct clusters that reveal
different areas of focus. The red cluster around Neuroimage
is heavily centred on neuroimaging, featuring journals like
Human Brain Mapping and Magnetic Resonance Imaging,
while the green cluster represents foundational neuroscience
journals such as Journal of Neuroscience, Nature Neuro-
science, and Proceedings of the National Academy of Sci-
ences (PNAS). The blue cluster focuses on computational
and bioinformatics journals, with Neuroinformatics linking
to Bioinformatics, IEEE Transactions on Medical Imaging,
and other computational science journals, highlighting its
interdisciplinary nature.
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Fig.5 Co-citation of journals in Neuroinformatics: minimum citation threshold of 20 and 100 links

Additionally, journals like Nature, Science, and PNAS
show strong connections within the network, suggesting
that Neuroinformatics and related journals are frequently
co-cited with high-impact, general science publications.
This underscores the journal’s broad interdisciplinary reach,
bridging both fundamental neuroscience research and
applied computational methods.

The network also reflects a strong connection between
computational and clinical fields. Journals like PLOS
Computational Biology and IEEE Transactions on Medi-
cal Imaging are closely linked to clinical publications such
as Radiology and Neurology, illustrating the dynamic rela-
tionship between computational advancements and their
practical applications in clinical neuroscience and medical
imaging.

In conclusion, Figure 6 highlights the broad and interdis-
ciplinary influence of Neuroinformatics within the North
American research community. Neuroimage emerges as

@ Springer

a central player in neuroimaging, while Neuroinformatics
bridges the computational and bioinformatics fields with
neuroscience. The co-citation patterns reveal the jour-
nal’s significant role in advancing both computational tools
and clinical applications, emphasizing its importance in a
wide array of scientific fields.

Figure 7 provides a visualization of the co-citation net-
work among journals involved in Neuroinformatics research
across Europe, generated using VOSviewer with a minimum
citation threshold of 20 and 100 links. This network illus-
trates the relationships between journals frequently co-cited
alongside Neuroinformatics, offering insight into the inter-
disciplinary nature of the field within European research.

One of the most prominent observations is the central-
ity of Neuroimage, which once again stands out as the
most dominant node in the network. Neuroimage plays a
crucial role in neuroimaging and neuroscience research,
demonstrating strong co-citation links with journals such
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Fig.6 Co-citation of journals in Neuroinformatics: North America (minimum citation threshold of 20 and 100 links)

as Human Brain Mapping, Magnetic Resonance Imaging,
and IEEE Transactions on Medical Imaging. These connec-
tions emphasize the vital role of imaging and radiology in
European neuroscience, with Neuroimage acting as a bridge
between medical, radiological, and computational journals.

Neuroinformatics occupies a smaller yet significant role
in the network, particularly in the computational and bioin-
formatics domains. Journals such as Frontiers in Neuroin-
formatics, PLOS One, and Bioinformatics are closely linked
to Neuroinformatics, indicating its importance in compu-
tational neuroscience and interdisciplinary collaboration
within Europe. These connections underscore the growing
reliance on data analysis, bioinformatics, and computational
tools in neuroscience research.

The network reveals several distinct clusters of journals.
The green cluster centres around Neuroimage and focuses

primarily on neuroimaging, featuring journals like Magnetic
Resonance Imaging and IEEE Transactions on Medical
Imaging, which highlight the integration of advanced imag-
ing techniques into neuroscience research. The red cluster
includes foundational neuroscience journals such as Journal
of Neuroscience, Nature Neuroscience, Neuron, and PLOS
Computational Biology, which are essential for advancing
basic neuroscience knowledge. The blue cluster comprises
computational and informaticsfocused journals like Bioin-
formatics and Lecture Notes in Computer Science, reflecting
the significance of computational methodologies in Euro-
pean Neuroinformatics research.

The interdisciplinary nature of the field is further
emphasized by the presence of high-impact general sci-
ence journals such as Nature, Science, and Proceedings of
the National Academy of Sciences (PNAS). These journals
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Fig. 7 Co-citation of journals in Neuroinformatics: Europe (minimum citation threshold of 20 and 100 links)

frequently appear alongside core neuroscience and com-
putational publications, indicating that Neuroinformatics
research bridges the gap between fundamental neurosci-
ence and applied computational innovations.

Additionally, the network reveals strong connections
between clinical journals, such as Neurology and Stroke,
and computational publications like PLOS Computational
Biology. This suggests a dynamic relationship between
computational advancements and their applications in
clinical neuroscience within European research, demon-
strating how computational tools are directly impacting
clinical practices.

Figure 8 displays the co-citation network of journals
related to Neuroinformatics research from the "Rest of the
World" (excluding Europe and North America), created
using VOSviewer with a minimum citation threshold of
20 and 100 links. This network visualizes how journals
frequently co-cited with Neuroinformatics connect, offer-
ing a glimpse into the interdisciplinary collaborations and
research contributions from regions outside the traditional
Western academic hubs.

@ Springer

Neuroimage emerges as the most prominent and central
node, reflecting its influential role in global neuroimaging
research. Its extensive cocitation links with journals like
Human Brain Mapping, Magnetic Resonance Imaging,
and IEEE Transactions on Medical Imaging emphasize its
strong association with both neuroimaging and related medi-
cal technologies. Serving as a major hub, Neuroimage con-
nects various domains within neuroimaging, medical imag-
ing, and radiology.

Neuroinformatics holds a key position within the net-
work, particularly through its connections to journals that
specialize in computational neuroscience and bioinformat-
ics. Journals such as Frontiers in Neuroinformatics, Bioin-
formatics, PLOS Computational Biology, and PLOS One
are closely linked, illustrating Neuroinformatics’ integral
role in advancing computational tools, data analysis meth-
ods, and bioinformatics approaches in neuroscience research
on a global scale.

Distinct clusters appear in the network, each highlight-
ing different areas of focus. The green cluster revolves
around Neuroimage and includes journals like Human Brain
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Fig.8 Co-citation of journals in Neuroinformatics: Rest of the World (minimum citation threshold of 20 and 100 links)

Mapping and Neurology, primarily centred on neuroimaging
and radiology. Meanwhile, the red cluster focuses on foun-
dational neuroscience and computational journals, includ-
ing Journal of Neuroscience, Neuron, Nature Neuroscience,
and PLOS Computational Biology, showcasing the inter-
play between computational methods and core neuroscience
research. The blue cluster highlights the connection between
computational technologies and neuroscience, featuring
journals like IEEE Transactions on Medical Imaging, Medi-
cal Image Analysis, and Lecture Notes in Computer Science.

The interdisciplinary reach of Neuroinformatics in
this region is further demonstrated by the strong co-cita-
tion links between high-impact, general science journals
such as Nature, Science, and Proceedings of the National
Academy of Sciences (PNAS) and core neuroscience
and computational publications. This suggests that

computational neuroscience extends beyond traditional
neuroscience into broader scientific and technological fields.
Moreover, there are significant co-citation relationships
between clinical journals like Neurology and Radiology and
computational journals such as Bioinformatics and PLOS
Computational Biology. This highlights a close connection
between computational advances and their practical appli-
cations in clinical neuroscience and medical practices
across regions outside of Europe and North America.
Table 12 provides a detailed global and temporal analysis
of the cocitation trends within Neuroinformatics, ranking
the most frequently cited journals across four time periods:
the overall global analysis, 2019-2023, 2014-2018, and
2003-2013. This breakdown offers insights into the evolv-
ing influence of key journals within the field of computa-
tional neuroscience, neuroimaging, and related disciplines.
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Table 12 Co-citation of journals in Neuroinformatics: global and temporal analysis

Global 2019-2023 2014-2018 2003-2013
R Journal Cit Journal Cit Journal Cit  Journal Cit
1 Neuroimage 3,287  Neuroimage 1,467  Neuroimage 931  Neuroimage 744
2 Neuroinformatics 880 Neuroinformatics 254 Neuroinformatics 271  Neuroinformatics 339
3 IEEE T Med Imaging 546 Hum Brain Mapp 237 IEEE T Med Imaging 187  J Neurosci 218
4 Hum Brain Mapp 538 PLOS One 237 PLOS One 150 P Natl Acad Sci USA 185
5 J Neurosci 537 Front Neuroinform 216 Lect Notes Comput Sc 127 ~ Hum Brain Mapp 162
6 P Natl Acad Sci USA 472 J Neurosci Hum Brain Mapp 124 Science 159
7 PLOS One 436 Neuron J Neurosci 110 IEEE T Med Imaging 156
8 Neuron 405 IEEE T Med Imaging Front Neuroinform 100 J Comp Neurol 144
9 Lect Notes Comput Sc =~ 392 P Natl Acad Sci USA Neuron 91 Cereb Cortex 139
10 Cereb Cortex 371 J Neurosci Meth P Natl Acad Sci USA 87 Neuron 112
11 Front Neuroinform 371 Nature J Neurosci Meth 86 J Neurophysiol 111
12 J Neurosci Meth 365 Lect Notes Comput Sc Med Image Anal 82 Nature 109
13 Nature 338 Front Neurosci Cereb Cortex 79 J Neurosci Meth 108
14 Science 313 Cereb Cortex Bioinformatics 72 Lect Notes Comput Sc 99
15 Nat Neurosci 281 Nat Neurosci IEEE T Pattern Anal 68 Nat Rev Neurosci 97
16 Med Image Anal 255 Plos Comput Biol Nature 60 Nat Neurosci 87
17 Nat Rev Neurosci 254 Sci Rep-UK PLOS Comput Biol 60 Philos T R Soc B 70
18 J Neurophysiol 249 Med Image Anal Nat Rev Neurosci 55 Biol Cybern 67
19 PLOS Comput Biol 233 Sci Data J Neurophysiol 54 Neural Comput 64
20 J Comp Neurol 221 Nat Methods 98 Science 53 Neurocomputing 62
21 Front Neurosci-Switz 199 Nat Rev Neurosci 96 Neurology 50 Med Image Anal 58
22 Bioinformatics 193 Science 93 Magn Reson Med 49 Brain Res 56
23 IEEE T Pattern Anal 163 Nat Commun 86 Nat Neurosci 48 IEEE T Pattern Anal 56
24 IEEE T Bio-Med Eng 160 J Neurophysiol 78 BMC Bioinformatics 46 IEEE T Bio-Med Eng 55
25 Brain 155 Front Hum Neurosci 72 Brain 46 Phys Rev E 55
26 Sci Rep-UK 148 IEEE T Bio-Med Eng 72 Proc Cvpr IEEE 43 Biol Psychiat 51
27 Nat Methods 145 Bioinformatics 68 Magn Reson Imaging 40 J Am Med Inform Assn 51
28 Neurology 138 Brain 64 I S Biomed Imaging 38 Phys Rev Lett 45
29 Neural Comput 127 Neuroimage-Clin 59 Trends Cogn Sci 38 J Cognitive Neurosci 43
30 Biol Psychiat 122 Cell 57 Neurobiol Aging 36 Magnet Reson Med 42

R Rank, Cit Citations

Across the entire period, Neuroimage consistently ranks
first, with a total of 3,287 citations, underscoring its endur-
ing importance in neuroimaging research. This reflects
Neuroimage's central role in the development of imaging
technologies and methods used in neuroscience. Neuroinfor-
matics holds a strong second position globally, with 880 cita-
tions, affirming its pivotal role in computational neurosci-
ence and the development of data-driven approaches. Other
significant journals include IEEE Transactions on Medical
Imaging (546 citations) and Human Brain Mapping (538
citations), highlighting the continuous relevance of imaging
and brain mapping technologies across the global research
landscape. Foundational journals like Journal of Neurosci-
ence (537 citations) and Proceedings of the National Acad-
emy of Sciences (PNAS) (472 citations) demonstrate their
broad influence in neuroscience research.

@ Springer

In the most recent period (2019-2023), Neuroim-
age remains the dominant journal, with 1,467 citations,
continuing its trend of high influence in neuroimaging.
Neuroinformatics retains its importance, accumulating
254 citations, while Human Brain Mapping (237 cita-
tions) and PLOS One (237 citations) also show robust cita-
tion counts, illustrating the growing trend towards interdis-
ciplinary and open-access research. A notable shift is the
rise of Frontiers in Neuroinformatics, which garnered 216
citations during this period, reflecting an increasing inter-
est in interdisciplinary approaches to computational neu-
roscience. Emerging journals like Neuron (192 citations)
and Scientific Reports (124 citations) also show significant
citation activity, indicating their expanding influence in
cutting-edge neuroscience research.
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During 2014-2018, Neuroimage continued to dominate
with 931 citations, demonstrating its sustained leadership
in neuroimaging studies. Neuroinformatics remained a
key journal with 271 citations, reflecting its continued
role in advancing computational methodologies. IEEE
Transactions on Medical Imaging (187 citations) and
Lecture Notes in Computer Science (158 citations) high-
light the growing integration of computational techniques
into neuroscience. This period also saw the increased
influence of PLOS One (150 citations) and the emer-
gence of Med Image Analysis (82 citations) as critical
journals for researchers focusing on image processing in
neuroscience.

In the earliest period of analysis (2003-2013), Neuro-
image had 744 citations, affirming its foundational role in
shaping the neuroimaging field. Neuroinformatics played
a critical role in establishing computational approaches in
neuroscience with 339 citations during this time. Tradi-
tional neuroscience journals like Journal of Neuroscience
(218 citations) and PNAS (185 citations) were also highly
influential, contributing to the theoretical and methodologi-
cal advancements in early Neuroinformatics research. Key
neuroscience journals like Cerebral Cortex (139 citations)
and Neuron (112 citations) were instrumental in driving
interdisciplinary research between computational tools and
core neuroscience topics.

Across all periods, Neuroimage and Neuroinformat-
ics maintain their status as the leading journals, reflect-
ing the essential role of neuroimaging and computational
approaches in the broader field of neuroscience. Recent

periods (2019-2023) have shown a growing emphasis on
interdisciplinary collaboration, as indicated by the ris-
ing influence of open-access journals like PLOS One and
the increased citations for Frontiers in Neuroinformatics.
In earlier periods (2003-2013), foundational neuroscience
journals like Journal of Neuroscience and PNAS played a
key role in shaping early Neuroinformatics research, high-
lighting the enduring impact of these traditional journals in
the field.

The co-citation network of documents in Neuroinformat-
ics shown in Figure 9 was created using VOSviewer with a
minimum citation threshold of 10 and 100 links between
documents. This network highlights how frequently key
papers are co-cited in Neuroinformatics, offering insights
into the most influential works and their thematic connec-
tions within the field.

One prominent observation is the dominance of papers
focused on methodological advancements, particularly
in neuroimaging and computational neuroscience. Papers
authored by Smith et al. (2002), Fischl et al. (2002) and Fis-
chl (2012), which discuss widely-used neuroimaging tools
such as FSL and FreeSurfer, are central in this network.
These methodological papers are foundational to the devel-
opment of imaging processing in neuroscience and form
strong cocitation connections with other important works
related to neuroimaging data analysis.

The network reveals several distinct clusters representing
different research themes. The red cluster is heavily centred
around neuroimaging methodologies, featuring key papers
by Smith, Fischl, and Ashburner. These works are highly

kotter r, 2004, peuroinformati

bug wj, 2008, Aeuroinformatics

bowden dm, 2003, nedroinformat

rex de, 2003, n@uroimage, v19,

gewaltig m.o., 2007, scholarpe bower j. m., 1998, book genesi

hodgkin al, 1952, j physiol-lo
gardner d, 2003, neurcinformat hines ml, 1997, neural comput,

gleeson p, 201Q;plos comput b

gardner d, 2008, neuroinformat

ecrgolewsk: ks w 6, sci data

jenkinson m, 2991, med image@ cox fwdﬂ% cgpput biomed re

> @~  Vvanessen dc, 213, neuroimage

w
dale am, WQQ‘eurolmage Vg‘lzourl(rmazom. 2002, neuro

smith sm, *DWUrounage, Ry -

= .

nm, neur: bullmore et 2009, nat rev neu

fischl b, 2004gkereb cortex, Ig@iinson n, 20y neuroimage, : " 2 s

fischl b, 2002, neuron,¥83, pfischl b, 2082, neuroimage, vé o

ashburnerj, 2097, neurcimage,
ashburner j, 2090 heuroimage, dice Ir, 19458cology§R6. p
smith sm, 2002 {gm brain mapr haxby jv, 200 {science, v293,
jenkinson m, 2002, neurcimage,
ashburner j, 2085, neurcimage, @ ™

chang cc, 20 acm tintel sy

-

beckmann cfg@00s, dilos t r &

sled jg, 1998 /et me&nmag. @  ronneberger 6, 9015, lect note

cuingnet r, 204, neuroimage,
-

" ® zou h, 2005, §§ stat soc b, v
%, VOSviewer hat &

simonyan k, 2885, arxiv, doi a

lein es, 2007, Hature, v445, p

sporns o, 200 plos comput bi

cortes ¢, 1995ggnach learn, v2

tibshirani ri96, j roy stat

kingma dp, 244, corr, doi 10

gleeson p, 2007, neuron, v54,
ascoli ga, 200§nat rev neuro v

felleman dj, 1891, cereb corte
maMeram h, 2085, cell, v163, p

cannon rc, l99§|‘ neurosci mey
ascoli ga, ZOQM neurosci, v
& »

denk w, 2004gplos biol, v2, p e sholl da, 1958 anat, v87, p
peng Re, 2010§gat biotechnol, @ @

brown km, 201 neuroinformati
halavi m, 2012front neurosci °

otsu n, 1979ff@ee t syst man peng hc, 2015gpeuron, v87, p2 b

-
xiao h, 2013 fBloinformatics, o bt

meijering e, 2049, cytom part_wangyy, 2(@, neuroinformatic
v W yuan xs, 2009,@geuroinformatic
dongfue de. 211, brain res re
turetken e, 20k neuroinforrm@

Fig.9 Co-citation of documents in Neuroinformatics: minimum citation threshold of 10 and 100 links

@ Springer



7 Page 26 of 41

Neuroinformatics (2025) 23:7

influential in the field, particularly for their contributions
to the development of imaging software and analysis plat-
forms like FreeSurfer. The blue cluster includes documents
related to statistical and computational methods, such as
Otsu (1979) on image processing techniques and Tibshirani
(1996) on the Lasso regression method. These computa-
tional techniques have been widely applied in neuroimaging
research and data analysis, contributing to their frequent co-
citation with imaging-focused papers.

Another important area within the network is represented
by the green cluster, which focuses on brain connectivity,
neuron tracing, and bioinformatics tools. Influential papers
in this group include works by Peng et al. (2010, 2015) on
neuron tracing and brain connectivity. These contributions
highlight the growing integration of computational tools into
research on neural networks and connectivity, bridging the
gap between traditional neurobiology and advanced data-
driven analysis techniques.

The network underscores the interconnectedness of
neuroimaging research, with strong links between papers
on imaging tools and software. For example, documents

by Jenkinson et al. (2012) and Cox (1996) are frequently
co-cited, reflecting their central roles in developing neu-
roimaging processing pipelines. These co-citation patterns
indicate that imaging software, such as FSL and AFNI, is
integral to neuroscience research, facilitating large-scale
data analysis and processing.

In addition, several key papers within the green and yel-
low clusters focus on bioinformatics and Neuroinformatics
platforms. Papers by Gardner et al. (2008) and Bowden
and Dubach (2003) explore Neuroinformatics data plat-
forms, highlighting the importance of data-sharing sys-
tems in neuroscience research. These connections dem-
onstrate the interdisciplinary nature of the field, where
computational tools and bioinformatics resources are
essential for advancing neuroscience discoveries.

The co-citation network of key authors in Neuro-
informatics is depicted in Figure 10, generated using
VOSviewer with a minimum citation threshold of 15 and
100 links. This network shows how often certain authors
are cited together, offering insights into major contributors
and thematic areas within the field.
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Fig. 10 Co-citation of authors in Neuroinformatics: minimum citation threshold of 15 and 100 links
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Several clusters emerge, each representing different areas
of research. The green cluster is dominated by authors like
Smith, Fischl, and Jenkinson, who are well-known for their
work in neuroimaging and the development of tools such as
FSL and FreeSurfer. These authors are frequently co-cited
due to their contributions to the core methodologies used in
neuroimaging analysis.

The yellow cluster features authors like Sporns and Bull-
more, who are prominent in the study of brain connectiv-
ity. Their research focuses on mapping brain networks and
understanding how different regions interact, making their
work foundational in the field of network neuroscience.

In the blue cluster, authors such as Peng and Ascoli are
key figures. Their work is centred around neuron tracing and
the development of computational tools for analysing brain
structures. These contributions have advanced the field of
computational neuroanatomy, and they are frequently co-
cited in studies focused on neural data processing.

The red cluster includes Friston, who has made signifi-
cant contributions to statistical modeling in neuroimaging,
particularly in the analysis of fMRI data. His work is widely
cited, reflecting its importance in the development of statisti-
cal approaches to understanding brain function.
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Bibliographic coupling in Neuroinformatics

The bibliographic coupling network of documents in Neu-
roinformatics is depicted in Figure 11, using a minimum
threshold of 20 citations and 100 links. This network reveals
how research papers are connected through shared refer-
ences, providing a detailed view of thematic connections
and the influence of various publications within the field.

A standout feature in the network is the dominant posi-
tion of Yan (2016), which is highly connected to other
papers across multiple research areas. This indicates its
significant influence, particularly in advancing research on
brain imaging and data processing. The central role of Yan
(2016) in the network highlights its broad application and
its foundational contributions to the ongoing development
of Neuroinformatics.

The network also identifies several distinct research
clusters. In the green cluster, key works by Laird (2005)
focus on neuroimaging techniques such as brain mapping
and imaging analysis. These papers contribute significantly
to the refinement of imaging methodologies and are fre-
quently linked through shared references. Meanwhile, the
orange cluster, featuring documents like Mwangi (2014)
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Fig. 11 Bibliographic coupling of documents published in Neuroinformatics: minimum threshold of 20 citations and 100 links
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and Hanke (2009), centres on advanced neuroimaging tech-
niques, especially the use of multivariate pattern analysis
in fMRI data, further enriching the field of neuroimaging.

In the blue and purple clusters, we see a focus on brain
connectivity and data sharing, with influential contributions
from Sporns (2004) and Koétter (2004). Their work on map-
ping the brain's structural and functional networks has had a
profound impact on the field, reflected in the strong coupling
between their research and other studies in Neuroinformatics
platforms.

The red cluster emphasizes computational neuroscience,
with papers like Wang (2011) and Chothani (2011) driv-
ing advancements in machine learning and data analysis for
brain data. These works highlight the growing trend of inte-
grating computational methods to analyse largescale neural
datasets.

Figure 12 provides a bibliographic coupling network
of authors publishing in Neuroinformatics, based on a
minimum threshold of 3 documents and 100 links. This
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dasSamir
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visualization showcases how authors are connected through
shared references in their published works, offering valu-
able insights into collaboration patterns and research focus
areas within the field.

A number of central figures stand out in the network,
including Vince D. Calhoun, Bennett A. Landman, and
Dinggang Shen. These authors are prominent in the areas
of neuroimaging and computational neuroscience, with
extensive connections to other researchers in the field. Their
strong presence in the network reflects their critical role in
advancing imaging techniques and brain mapping tools, and
their wide-ranging collaborations indicate their influence in
shaping research directions in these areas.

The network also reveals distinct clusters of collabora-
tion among various groups of researchers. One notable
cluster includes Calhoun and Landman, who are linked
with other influential figures like Randy Gollub and Tonya
White. This suggests a concentrated focus on neuroim-
aging and brain connectivity research within this group.
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Fig. 12 Bibliographic coupling of authors publishing in Neuroinformatics: minimum threshold of 3 documents and 100 links
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Another important cluster centres around Giorgio A.
Ascoli, who collaborates closely with Hanchuan Peng and
other researchers, reflecting their work on neuron tracing
and computational neuroanatomy.

The timeline-based colour gradient in the network high-
lights emerging trends in the field. Authors such as Ding-
gang Shen and Daoqiang Zhang appear in more recent
publications, indicating their involvement in cutting-edge
advancements in neuroimaging and computational neu-
roscience. Similarly, Hanchuan Peng has been active in
recent years, contributing significantly to the develop-
ment of neuron tracing tools and bioinformatics platforms,
reflecting the evolving landscape of Neuroinformatics
research.

Furthermore, interdisciplinary collaborations are evident
in the network, showcasing how researchers from differ-
ent fields come together to address complex challenges in
neuroscience. For instance, authors like Jeffrey S. Grethe,
Maryann E. Martone, and Gordon M. Shepherd are part of
a cluster that bridges Neuroinformatics with data-shar-
ing platforms. Their work underscores the importance of
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interdisciplinary efforts in advancing computational meth-
ods and fostering innovation in neuroscience.

Figure 13 presents the bibliographic coupling network of
institutions publishing in Neuroinformatics, with a minimum
publication threshold of 3 documents and 100 links. The
network illustrates how various institutions are connected
based on shared references in their research publications,
shedding light on collaboration patterns and the influence of
different institutions within the field.

Several key institutions emerge as central figures in
the network, notably University of California San Diego,
Massachusetts General Hospital, Chinese Academy of Sci-
ences, and Harvard University. These institutions are heav-
ily involved in Neuroinformatics research, and their exten-
sive connections to other organizations underscore their
significant role in shaping the field through collaborative
research and shared thematic interests.

The network also reveals distinct clusters of collabora-
tion between institutions. For example, University of Cali-
fornia San Diego, Yale University, and Stanford University
form a strong collaborative group, which appears to focus
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Fig. 13 Bibliographic coupling of institutions publishing in Neuroinformatics: minimum publication threshold of 3 documents and 100 links
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on advanced neuroimaging and computational neuroscience.
Another notable cluster includes Harvard University, Cor-
nell University, and University of Arkansas Medical Sci-
ences, suggesting shared research efforts, likely centred
on computational techniques and medical applications of
Neuroinformatics.

International collaborations are another key feature of the
network, with European institutions like University College
London (UCL), Université Paris-Saclay, and University of
Barcelona closely linked to U.S. institutions such as Johns
Hopkins University and University of North Carolina. This
global interconnectedness highlights the international scope
of Neuroinformatics research. Additionally, Asian institu-
tions like Chinese Academy of Sciences and Korea Uni-
versity are well integrated into this collaborative network,
indicating the growing involvement of these regions in cut-
ting-edge computational neuroscience.

The colour gradient in the network reflects the timeline
of research activity, with more recent collaborations and
research contributions coming from institutions like McGill
University, University Carlos III Madrid, and Shanghai Jiao

ireland

czech republic

malaysia

Tong University. These institutions are at the forefront of
recent advancements in Neuroinformatics, particularly in
areas like data processing, brain mapping, and neuroimag-
ing techniques.

The bibliographic coupling network of countries involved
in Neuroinformatics research is shown in Figure 14, using
a minimum threshold of 1 document and 100 links. This
visualization highlights how countries are connected through
shared references in their publications, offering insights into
the global research landscape and collaborations within the
field of Neuroinformatics.

At the centre of the network, the USA and People’s
Republic of China stand out as major hubs. These two coun-
tries have the most connections to other nations, underscor-
ing their dominant roles in shaping global research efforts
in Neuroinformatics. The USA, in particular, is highly inter-
connected, forming collaborative links with nearly every
country in the network, highlighting its leadership in foster-
ing international research collaborations.

European countries like England, Netherlands, Spain,
France, and Italy also feature prominently in the network,

colambia

nomway canada
southsafrica
russia
southykorea slovenia
aland
india P hile
brazil iran
australia
finland >
- sing@pore
france
peoples r china spain
netherlands :
italy
taiwan
wales belgium
>
hungary england argeatina
: nngeey portugal
e austria israel
egypt
Sta i turkey
denmark
cuba
scoggénd thadand
serbia
jafgn
M, VOSviewer — - .
2014 2016 2018 2020 2022

north iweland

new zealand

Fig. 14 Bibliographic coupling of countries publishing in Neuroinformatics: minimum publication threshold of 1 document and 100 links
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reflecting their active participation in Neuroinformatics
research. These nations show strong cross-border collabo-
rations with each other as well as with the USA and China,
making Europe a key player in global research efforts. In
Asia, South Korea, Japan, and Singapore emerge as impor-
tant contributors, demonstrating the growing role of East
Asia in computational neuroscience and Neuroinformatics.

The network also reveals emerging collaborations from
countries like India, Australia, and Brazil. These nations
show increased research activity in recent years, as indicated
by the colour gradient in the visualization, reflecting their
growing involvement in global Neuroinformatics research.
Their connections to well-established research hubs suggest
arising influence in the field.

Though North America, Europe, and East Asia dominate
the network,other regions are also beginning to contribute
more significantly. Countries such as Mexico, South Africa,
Argentina, and Turkey are part of the broader research land-
scape, indicating the expanding geographic reach of Neu-
roinformatics research. While they may not be as central
as the leading countries, their inclusion in the network dem-
onstrates the growing international diversity in the field.

Keyword and topical analysis
The co-occurrence network of author keywords in Neu-

roinformatics is depicted in Figure 15, using a minimum
occurrence threshold of 3 and 100 links. This visualization
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illustrates the most frequently used keywords in research
articles and their interconnections, providing valuable
insights into the main research themes and emerging
trends within the field.

At the core of the network is neuroimaging, which is
closely associated with other significant topics such as
fMRI, machine learning, and magnetic resonance imaging
(MRI). This central position reflects the prominence of neu-
roimaging, particularly MRI and fMRI (Filippi, 2025), in
Neuroinformatics research, with machine learning playing a
pivotal role in processing and analysing neuroimaging data.

A notable trend in the network is the increasing integra-
tion of deep learning and image segmentation techniques,
particularly in the context of Alzheimer’s disease and brain
MRI. This highlights the growing use of advanced machine
learning methods to analyse complex brain data, with a
strong focus on applying these technologies to study neuro-
degenerative disorders.

The terms functional connectivity and brain networks
also appear prominently, emphasizing research aimed at
understanding the interactions between different regions of
the brain. This focus is further supported by related terms
such as tractography and diffusion MRI, indicating a strong
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interest in mapping brain connectivity using advanced imag-
ing techniques. Additionally, keywords such as data sharing,
informatics, and database point to the increasing importance
of open data practices and the use of databases in Neuroin-
formatics. These terms underscore the collaborative nature
of the field, particularly in large-scale brain mapping and
neuroimaging studies.

Another important research area involves neuron mor-
phology, 3D neuron reconstruction, and neuron tracing,
which are associated with efforts to map the physical struc-
ture of neurons. These terms highlight the critical role of
Neuroinformatics tools in anatomical neuroscience and
neuron-level analysis. Other research areas, such as schizo-
phrenia, epilepsy, and mild cognitive impairment, are also
represented in the network, reflecting ongoing studies into
neurological and psychiatric disorders. These terms are
linked to keywords like functional connectivity and machine
learning, indicating a computational approach to understand-
ing these conditions.

The co-occurrence network of author keywords in Neu-
roinformatics research from North America is displayed in
Figure 16, with a minimum,occurrence threshold of 2 and
100 links. This visualization highlights the most frequently
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Fig. 16 Co-occurrence of author keywords in Neuroinformatics (North America): minimum occurrence threshold of 2 and 100 links
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used keywords in publications and how these terms are inter-
connected, providing insights into the main research themes
and emerging trends in the region.

At the centre of the network, neuroimaging dominates
as the primary research focus, with strong connections to
terms like fMRI, magnetic resonance imaging (MRI), and
functional connectivity. This emphasis underscores the sig-
nificant role that imaging technologies play in understanding
brain function and structure in North American Neuroinfor-
matics research.

The integration of machine learning is evident, particu-
larly in its links to neuroimaging, schizophrenia, and Alzhei-
mer's disease. This reflects the growing use of computational
techniques to analyse large neuroimaging datasets and study
complex neurological disorders. Keywords like deep learn-
ing and image processing further demonstrate the adoption
of advanced machine learning methods to enhance brain
imaging analysis. The terms functional connectivity and
brain networks are crucial in the network, especially about
fMRI and functional neuroimaging. This area of research
focuses on understanding how different brain regions inter-
act and contribute to overall brain function. The connection
to psychiatric and neurological conditions like schizophrenia
and Alzheimer's disease highlights the importance of this
area in disease studies.

Another critical theme in the network is data sharing and
database, reflecting the emphasis on open access to large
datasets and collaborative research efforts. The presence of
these terms, along with Neuroinformatics, underscores the
importance of data management and sharing in advancing
the field across North America

Research into neuron morphology and neuron reconstruc-
tion also plays a prominent role, with terms like 3D neuron
reconstruction emphasizing the importance of anatomical
studies. These areas focus on mapping and analysing neuron
structure to better understand brain function at the cellular
level. Additionally, emerging trends in meta-analysis and
data mining are highlighted, showing the increasing use of
these techniques to synthesize data and identify patterns
across multiple studies. This trend reflects a growing inter-
est in leveraging large datasets to draw broader conclusions
and gain new insights into brain function and disorders.

Figure 17 showcases the co-occurrence network of author
keywords in Neuroinformatics research from Europe, with
a minimum occurrence threshold of 2 and 100 links. This
visualization highlights the most frequently used keywords
and how they interrelate, revealing key themes and trends in
European Neuroinformatics research.

At the core of the network, magnetic resonance imag-
ing (MRI) and neuroimaging emerge as dominant research
focuses, closely linked with other important terms like
fMRI, machine learning, and visualization. This indicates
a strong emphasis on imaging technologies in the European

Neuroinformatics community, with computational meth-
ods like machine learning being increasingly applied to
analyse and visualize complex neuroimaging data.

Deep learning appears as another significant theme, con-
nected with terms like convolutional neural networks, data
mining, and image segmentation, reflecting the growing role
of advanced machine learning techniques in the field. These
technologies are particularly relevant for analysing large-
scale datasets, making them integral to research into brain
imaging and neurological diseases.

The network also highlights the importance of Alzhei-
mer's disease and schizophrenia in European research, sug-
gesting a focus on understanding these disorders through
neuroimaging and computational analysis. Functional con-
nectivity and reproducibility are key keywords connected to
these areas, indicating efforts to understand brain connectiv-
ity and ensure the reliability of research findings.

In addition, data sharing and database are central to the
network, underscoring the European focus on collabora-
tive research and open access to neuroimaging and Neuro-
informatics data. The integration of databases and shared
resources is critical for advancing the field and ensuring
wide-reaching impacts on neuroscience research.

Keywords such as neuron morphology, neuron recon-
struction, and neural networks reflect ongoing research into
the structural aspects of neurons and the use of computa-
tional tools to map brain connectivity at both the cellular
and network levels. This research theme plays a crucial role
in expanding our understanding of the brain's anatomy and
its functional connections.

The co-occurrence network of author keywords in Neu-
roinformatics research from the "Rest of the World" is illus-
trated in Figure 18, using a minimum occurrence threshold
of 2 and 100 links. This network reveals frequently co-occur-
ring keywords in publications, highlighting the key research
areas and emerging trends in these regions.

At the centre of the network, neuroimaging and machine
learning emerge as dominant themes, connected to important
terms like deep learning, functional connectivity, and mag-
netic resonance imaging (MRI). These connections under-
score the focus on applying machine learning techniques
to analyse neuroimaging data. The links to visualization,
convolutional neural networks, and support vector machines
further emphasize the central role of computational tools
in advancing Neuroinformatics research.

The importance of Alzheimer's disease and functional
connectivity is also evident, particularly through their
association with resting-state fMRI and functional mag-
netic resonance imaging. This shows a significant empha-
sis on studying neurological conditions and understanding
brain connectivity through advanced imaging techniques.
Additionally, there is a strong focus on neuron morphol-
ogy and neuron reconstruction, with keywords like 3D
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Fig. 17 Co-occurrence of author keywords in Neuroinformatics (Europe): minimum occurrence threshold of 2 and 100 links

neuron reconstruction and axon tracing connected to these
themes. This cluster reflects an interest in exploring the
structural characteristics of neurons and reconstructing their
forms for detailed analysis.

Key themes of data sharing and reproducibility are also
present in the network, indicating a growing emphasis on
collaborative research and ensuring the reliability of find-
ings across studies. Keywords such as data management and
toolbox highlight the development of computational tools
to facilitate these collaborative efforts. Other important
terms include image analysis, brain atlas, and automated
segmentation, which emphasize the use of computational
methods for processing and segmenting brain imaging data.
The strong connection to image processing and segmenta-
tion underscores the technological advancements driving
Neuroinformatics.

Table 13 provides a global and temporal analysis of the
co-occurrence of author keywords in Neuroinformatics,
highlighting the most frequently occurring keywords across
different time periods. The analysis reveals how research

@ Springer

focus has evolved from 2003 to 2023, reflecting shifts
in methodologies, technologies, and areas of interest.

Globally, Machine Learning and Neuroimaging are the
most dominant keywords, each appearing 32 times, indicat-
ing their central role in Neuroinformatics research. FMRI
and Magnetic Resonance Imaging (MRI), both with 27
occurrences, also stand out, underlining the importance of
imaging techniques in understanding brain function. Func-
tional Connectivity (24 occurrences) and Deep Learning
(23 occurrences) further demonstrate the growing reli-
ance on computational methods to analyse complex neural
data. Over time, Data Sharing (18 occurrences) and EEG
(17 occurrences) have also become key topics, indicating a
trend toward openness in research and increased use of neu-
rophysiological data.

The 2019-2023 period is characterized by the prominence
of Deep Learning (21 occurrences) and Machine Learning
(18 occurrences), signalling the increasing application of
artificial intelligence techniques in neuroimaging and brain
data analysis. Functional Connectivity (15 occurrences) and
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Fig. 18 Co-occurrence of author keywords in Neuroinformatics (Rest of the World): minimum occurrence threshold of 2 and 100 links

Alzheimer’s Disease (13 occurrences) reflect the focus on
understanding brain networks and neurodegenerative dis-
eases in recent years. The rise of Convolutional Neural Net-
works (12 occurrences) and Reproducibility (7 occurrences)
emphasizes the growing concern for both advanced compu-
tational tools and research reliability.

In the 2014-2018 timeframe, Magnetic Resonance Imag-
ing (MRI) and Neuroimaging were leading terms with 9
occurrences each, highlighting the focus on imaging tech-
nologies. Alzheimer's Disease (7 occurrences) and FMRI (5
occurrences) also maintained importance, pointing to ongo-
ing efforts to explore neurodegenerative disorders and
brain function. During this period, research expanded into
areas such as Neuron Morphology and 3D Neuron Recon-
struction (5 occurrences each), indicating an interest in the
structural aspects of brain cells.

In the earlier period from 2003-2013, Database (13
occurrences) and FMRI (12 occurrences) were leading key-
words, reflecting the foundational focus on data management
and imaging techniques. Neuroinformatics (11 occurrences)
itself emerged as a central theme, alongside terms like Data
Sharing (10 occurrences) and MRI (9 occurrences), high-
lighting early efforts to build collaborative infrastructures
and integrate various neuroimaging modalities. Keywords

like Ontology and Brain Atlas (8 and 7 occurrences, respec-
tively) underscore the initial focus on building frameworks
for organizing brain data.

The leading topics in Neuroinformatics research between
2013 and 2022 are detailed in Table 14, which is based on
data from Scopus and highlights key areas of focus along
with their field-weighted citation impact (FWCI) and world-
wide prominence percentile (PP). The topics and topic clus-
ters are available in Scopus through the SciVal platform, pro-
viding further insights into the research landscape (SciVal,
2024). This analysis underscores the topics that have gar-
nered the most attention and impact in the field over the
past decade. In case of the same number of publications, the
percentile of global prominence will be considered (Klavans
and Boyack 2017). Considering that a publication can only
belong to one topic and group.

The highest-ranked topic, Neurite, Axon, and 3D Imag-
ing, led the list with 48 total papers and an impressive FWCI
of 2.14, placing it in the 81.253 percentile for global impact.
This indicates a strong emphasis on understanding the
detailed structures of neurons and their connections through
advanced imaging techniques (Purkayastha et al., 2019).

Another prominent topic, Magnetic Resonance Imag-
ing (MRI), Functional Connectivity, and Brain Mapping,
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Table 13 Co-occurrence of author keywords in Neuroinformatics: global and temporal analysis

Global 2019-2023 2014-2018 2003-2013
R Keyword Occ Keyword Occ Keyword Occ Keyword Occ
1 Machine Learning 32  Deep Learning 21 Machine Learning 9 Database 13
2 Neuroimaging 32 Machine Learning 18  Magnetic Resonance 9 FMRI 12
Imaging
3 FMRI 27  Neuroimaging 16 MRI 9 Neuroinformatics 11
4 Magnetic Resonance 27  Functional Connectivity 15  Alzheimer’s Disease 7 Data Sharing 10
Imaging
5 MRI 26 Alzheimer’s Disease 13 Neuroimaging 6 MRI 9
6  Functional Connectivity 24 Magnetic Resonance 13 Computational Model 5 Neuroimaging 9
Imaging
7  Deep Learning 23 Convolutional Neural 12 FMRI 5 Ontology 8
Networks
8  Alzheimer’s Disease 22 FMRI 10 Neuron Morphology 5 Brain Atlas 7
9  Data Sharing 18 EEG 9 Neuron Reconstruction 5 Hippocampus 7
10 Database 17  MRI 7 3D Neuron Reconstruction 4 Modeling 7
11 EEG 17  Reproducibility 7 Data Mining 4 Computational Neurosci- 6
ence
12 Neuroinformatics 17  Meta-Analysis 6 Drosophila 4 EEG 6
13 Segmentation 16  Neuron Reconstruction 6 Feature Selection 4 Functional Connectivity 6
14 Schizophrenia 14 Schizophrenia 6 GPU 4 Morphology 6
15 Reproducibility 13 Bids 5 Image Processing 4 Segmentation 6
16  Brain 12 Clustering 5 Neuroinformatics 4 Simulation 6
17 Computational Neurosci- 12 Data Sharing 5 Segmentation 4 3D Visualization 5
ence
18 Convolutional Neural 12 Independent Component 5 Automated Segmentation 3 Brain 5
Networks Analysis
19  Brain Atlas 11 Segmentation 5 Axon 3 Connectivity 5
20 Neuron Reconstruction 11 Brain 4 Brain 3 Data Mining 5
21  Ontology 11 Brain Imaging 4 Brain MRI 3 Neuroanatomy 5
22 Visualization 11 Classification 4 Classification 3 Neuroimaging Software 5
23 Classification 10 COINSTAC 4 Data Sharing 3 Schizophrenia 5
24 Data Mining 10 Computational Neurosci- 4 Dendrite 3 Visualization 5
ence
25 Image Analysis 10 Connectome 4 Diffusion Tensor Imaging 3 Data Federation 4
26 Image Processing 10 Diffusion MRI 4 Functional Connectivity 3 Data Integration 4
27 Image Segmentation 10 Functional MRI 4 Image Analysis 3 Databases 4
28 Meta-Analysis 10 Image Segmentation 4 Image Registration 3 Epilepsy 4
29  Toolbox 10 Neuron 4 Neuron 3 Gene Expression 4
30 Feature Selection 9 Resting-State FMRI 4 Neuronal Networks 3 Image Analysis 4

Occ=0ccurrences

appears with 19 papers and an FWCI of 2.94, which posi-
tions it in the 99.496 percentile, making it one of the most
influential research areas in terms of citation impact.
Research combining Diffusion MRI, Image Process-
ing, and Diffusion Tensor Imaging also plays a significant
role, although with a lower FWCI of 0.54, it reflects an
area of active exploration despite not achieving as high a
citation impact as other topics. Meanwhile, studies on Alz-
heimer's Disease, MRI, and Neurodegenerative Disorders
reflect a critical focus on neurological diseases, with 11

@ Springer

papers and a notable FWCI of 2.85, placing the research in
the 99.279 percentile, highlighting its global prominence.
Other notable topics include Data Sharing, MRI, and
Information Dissemination with an FWCI of 0.56, which,
although lower, emphasizes the importance of making
research findings widely accessible. Functional Connectiv-
ity, MRI, and Brain Mapping has also garnered attention,
with an FWCI of 1.04, positioning this area of study in
the 97.405 percentile. In terms of technological advances,
research focusing on Electron Microscopy, Synapse, and
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Table 14 Leading topics in neuroinformatics between 2013 and 2022 (Scopus)

R Topic TP FWCI PP

1 Neurite; Axon; 3D Imaging 48 2.14 81.25
2 Magnetic Resonance Imaging; Functional Connectivity; Brain Mapping 19 2.94 99.49
3 Diffusion MRI; Image Processing; Diffusion Tensor Imaging 13 0.54 96.18
4 Magnetic Resonance Imaging; Image Processing; Hippocampus 13 1.03 89.55
5 Magnetic Resonance Imaging; Neural Network; Brain Mapping 12 1.53 96.39
6 Alzheimer’s Disease; Magnetic Resonance Imaging; Neurodegenerative Disorder 11 2.85 99.27
7 Data Sharing; Magnetic Resonance Imaging; Information Dissemination 11 0.56 57.03
8 Functional Connectivity; Magnetic Resonance Imaging; Brain Mapping 10 1.04 97.40
9 Connectomics; Neuroscience; Neural Pathway 10 1.12 40.59
10 Neural Network; Neuroscience; Computer Simulation 9 2.13 63.64
11 Magnetoencephalography; Electrophysiology; Brain Mapping 7 0.48 92.59
12 Electron Microscopy; Synapse; Focused lon Beam 6 1.8 92.19
13 Medical Imaging; Computer Assisted Tomography; Image Registration 5 1.23 94.87
14 Magnetic Resonance Imaging; Image Processing; Cerebral Cortex 5 1.08 88.93
15 Magnetic Resonance Imaging; Dementia Praecox; Brain Mapping 5 1.75 78.94
16 Electrophysiology; Reproducibility; Data Type 5 2.85 68.42
17 Magnetic Resonance Imaging; Skull; Image Segmentation 5 0.59 67.84
18 Magnetic Resonance Imaging; Anterior Commissure; Image Processing 5 0.97 41.44
19 Electroencephalography; Computer Interface; Biomedical Signal Processing 4 1.32 99.45
20 Imaging Genetics; Single-Nucleotide Polymorphism; Magnetic Resonance Imaging 4 0.36 76.11
21 Magnetic Resonance Imaging; DNA Template; Brain Mapping 4 0.37 65.57
22 Gene Expression; Transcriptome; Neuroanatomy 4 0.39 21.98
- 13 Topics 3 - -

- 21 Topics 2 - -

- 121 Topics 1 - -

R=Rank; TP=Total papers; FWCI=Field-weighted citation impact (data from Scopus); PP=Worldwide prominent percentile (according to

Scopus and FWCI)

Focused Ion Beam and Magnetoencephalography, Electro-
physiology, and Brain Mapping indicates important devel-
opments in high-resolution brain imaging and electrophysi-
ological analysis, with respective FWCls of 1.8 and 0.48.

Table 15 presents the leading topic clusters in Neuroin-
formatics research from 2013 to 2022, according to Sco-
pus data. The top cluster, "Functional Magnetic Resonance
Imaging (FMRI); Brain Mapping; Electroencephalography,"
consists of 144 papers, with a field-weighted citation impact
(FWCI) of 1.4 and a global prominence percentile (PP)
of 91.367. This indicates a strong focus on neuroimaging
and brain activityresearch within the field.

Other significant clusters include "Homeodomain Protein;
Behaviour (Neuroscience); RNA Interference," which has 49
papers and an FWCI of 2.1, focusing on genetic and behav-
ioural aspects of neuroscience. Another important cluster is
"Brain-Computer Interface; Electroencephalography; Bio-
medical Signal Processing," highlighting advancements in
neurotechnology and human-computer interactions.

The table further details clusters related to imaging
techniques, such as "Magnetic Resonance Imaging; Tau;

Cognitive Function" and "Image Segmentation; Deep Neural
Network; Object Detection," showcasing the integration of
machine learning and deep neural networks in image analy-
sis. These clusters emphasize the interdisciplinary nature
of Neuroinformatics, spanning areas like imaging, genetics,
brain functionality, and computational modeling.

Conclusions

The bibliometric analysis of Neuroinformatics over the past
20 years provides key insights into its evolution as a mul-
tidisciplinary journal at the intersection of neuroscience,
computational science, and data-driven research. Our study
highlights the significant trends in publication and citation
activity, showing a consistent rise in both areas, particu-
larly in the last decade as computational neuroscience has
gained substantial momentum. The journal’s early years
were marked by steady growth, but from 2013 onwards,
there has been a remarkable increase in the number of pub-
lished papers, peaking notably in 2022 with a record number

@ Springer
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Table 15 Leading topic clusters in neuroinformatics between 2013 and 2022 (Scopus)

R Topic Cluster TP FWCI PP

1 Functional Magnetic Resonance Imaging; Brain Mapping; Electroencephalography 144 14 91.36
2 Homeodomain Protein; Behavior (Neuroscience); RNA Interference 49 2.1 36.10
3 Brain-Computer Interface; Electroencephalography; Biomedical Signal Processing 21 1.18 85.54
4 Magnetic Resonance Imaging; Tau; Cognitive Function 20 2.26 91.30
5 Gaussian Distribution; Signal-to-Noise Ratio; Photonics 16 1.57 91.04
6 Transcranial Magnetic Stimulation; Motor Cortex; Diffusion Tensor Imaging 16 0.53 77.50
7 Image Segmentation; Deep Neural Network; Object Detection 15 2.82 99.93
8 Magnetic Resonance Imaging; Relapsing Remitting Multiple Sclerosis; Quality of Life 10 0.83 90.58
9 Visual Cortex; Motion Perception; Calcium Imaging 8 0.47 38.91
10 Gene Expression Profiling; RNA Sequencing; Ontology 6 0.54 92.54
11 Empathy; Visual Perception; Functional Magnetic Resonance Imaging 6 0.6 80.51
12 Oligodendrocyte; Central Nervous System; Hippocampus 5 2.64 80.57
13 Electroencephalography in Epilepsy; Temporal Lobe; Hippocampus 4 0.86 70.56
14 Gaussian Distribution; Regression Analysis; Model Selection 4 0.36 43.95
15 Gaussian Distribution; Optical Vortex; Fluorescence Microscopy 3 1.44 77.10
16 Hippocampus; Neurotransmission; Neuronal Plasticity 3 0.35 71.15
17 Cerebellum; Eye Movement; Purkinje Cell 3 0.4 55.65
18 Time Series Analysis; Electroencephalography; Information Theory 3 1.61 19.29
- 16 Topic Clusters 2 - -

- 49 Topic Clusters 1 - -

Abbreviations are available in Table 14

of publications. This surge is indicative of growing interest
in Neuroinformatics as technological advancements, such as
machine learning, artificial intelligence, and big data analyt-
ics, drive the need for sophisticated computational tools in
brain science research.

The dominant research themes, such as neuroimaging,
data sharing, machine learning, and functional connectivity,
emphasize the journal’s role in addressing critical challenges
within neuroscience using computational methodologies.
Neuroimaging has consistently remained at the forefront,
with advancements in magnetic resonance imaging (MRI)
and functional MRI (fMRI) forming the backbone of much
of the research published. In parallel, the growing focus
on data sharing and open science practices has promoted
collaborative research efforts that foster transparency and
reproducibility—core values that are increasingly essential
in scientific progress. Furthermore, emerging topics like
deep learning, neuron reconstruction, and reproducibil-
ity demonstrate the field’s adaptability to new technologies
and research paradigms. These innovations enable research-
ers to approach brain science from new angles, facilitating
deeper insights into brain function, structure, and disorders.

Bibliometric analyses, such as co-citation and biblio-
graphic coupling, reveal Neuroinformatics' deep connections
with other leading journals in neuroscience and computa-
tional research. This highlights the journal’s pivotal role in
advancing both computational methods and neurobiological

@ Springer

research. The journal's influence spans multiple scientific
disciplines, acting as a bridge between neuroscience, bioin-
formatics, and data science. This interdisciplinary approach
has attracted a broad spectrum of contributors, as seen
through the global map of top authors, institutions, and
countries driving innovation in the field. The USA, China,
and Europe remain the most prolific regions, withresearch-
ers from these areas significantly contributing to the jour-
nal's intellectual output and research impact. Notably, the
USA and China have seen a surge in Neuroinformatics
research in recent years, likely driven by their investments
in advanced computational infrastructures and large-scale
brain research initiatives.

The collaboration patterns revealed in co-authorship and
keyword cooccurrence analyses further highlight the journal’s
interdisciplinary and collaborative nature. Neuroinformatics
serves as a platform where experts from diverse fields—
including neuroscience, computer science, mathematics,
and bioengineering—come together to address the complex
challenges posed by brain research. This cross-discipli-
nary collaboration is reflected in the increasing complexity
of research topics, which now frequently involve advanced
computational models, big data analysis, and high-perfor-
mance computing. These collaborations have not only fos-
tered the exchange of ideas but have also promoted the devel-
opment of new methodologies and innovative approaches
to solving neuroscience problems, for example, the growth
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of foundational generative artificial intelligence modeling
(GAIM) (DuPre and Poldrack, 2024).

Looking to the future, Neuroinformatics is well-positioned
to continue influencing the trajectory of brain research as
computational technologies and neuroscience further con-
verge. The persistent and emerging themes identified in this
bibliometric analysis suggest that the journal will remain at the
forefront of scientific innovation. With the rise of Al-driven
research, neuroimaging and fMRI techniques becoming more
sophisticated, and global research collaborations continuing
to expand, the journal is expected to play a critical role in
shaping the next generation of Neuroinformatics research
(Abrams and Van Horn, 2024). Additionally, the journal’s
increasing citation impact highlights its growing recognition
as a key resource for cutting-edge research, underscoring its
importance in guiding future developments (Geminiani et al.,
2024; Rokem and Benson, 2024).

This comprehensive bibliometric study of Neuroinformatics
not only celebrates the journal’s significant contributions over
the past two decades but also provides a roadmap for future
research directions. The journal has successfully adapted to the
evolving landscape of neuroscience and computational mod-
eling, ensuring its continued relevance in a rapidly advancing
field. As both persistent and emerging research themes are
explored, the journal will remain a vital resource for schol-
ars and practitioners alike, contributing to the development
of innovative solutions for understanding brain function and
neurological disorders. Ultimately, Neuroinformatics is poised
to lead in advancing knowledge and fostering collaboration
at the crossroads of neuroscience and computational science,
ensuring its position as a key player in the global research
community.
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