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Abstract

Objectives: Neurological and neurosurgical management of the global COVID-19 crisis could only be possible by ex-
tending the current literature and rapidly delivering this current data to clinicians. The purpose of this study is to ana-
lyze the global outputs of COVID-19 in the field of neuroscience through bibliometric methods and provide a guide to
researchers who would like to contribute to the literature by conducting research in this field.

Methods: Bibliometric analysis was performed for all the publications in Web of Science database in Neurosciences
Neurology (Clinical Neurology, Neurosciences, Neuroimaging) research areas and included the “COVID-19’, “coronavi-
rus’,“2019-nCoV", “n-CoV", and “SARS-CoV-2" keywords in their title.

Results: The literature review included 13785 publications in all research areas. Of these publications, 459 were pub-
lished in the field of Neurosciences Neurology. The top 5 countries that produced the highest number of publications
were the USA (139, 30.2%), Italy (110, 23.9%), UK (57, 12.2%), China (49, 10.6%), and Germany (43, 9.3%). The journals
that produced the highest number of publications were Brain Behavior and Immunity, Journal of Neurology, Neurologi-
cal Sciences, Nature Human Behavior and Acta Neurochirurgica. The most commonly investigated topics were stroke,
encephalitis, depression, mental health, stress, neurosurgery, Parkinson’s disease, Guillain-Barre syndrome, multiple
sclerosis, anxiety, and headache.

Conclusion: The present study has the potential to provide a guide that can contribute to the improvement in the
literature.
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fter the first coronavirus-related pneumonia cases
were reported in Wuhan, China in December 2019, the
WHO named this disease as the 2019 novel coronavirus
disease (COVID-19).M Although the articles written and the

system and the infected individuals could commonly have
neurological symptoms.®

Bibliometrics is briefly defined as the analysis of scientific
outputs such as articles and books using statistical meth-

explanations made in the early periods of the disease high-
lighted the respiratory system-related symptomes, the cases
indicating the effects on the central nerve system (CNS)
were also reported when the prevalence of COVID-19 con-
tinued to increase globally.? A study involving 214 patients
in China concluded that COVID-19 could infect the nerve
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ods.”*® Citation analysis is a way of measuring the relative
efficiency of an author, article, or publication, or how many
times they have been cited by other publications.””? Bib-
liometric analyses enable to reveal the efficiency of a spe-
cific author, country, or journal on a specific field by sum-
marizing thousands of publications on a specific topic or
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Figure 1. Active countries on COVID-19 in neuroscience neurology.
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Figure 2. Cluster visualization map for co-citation analysis on COVID-19 in neuroscience neurology.
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Figure 3. Network visualization cluster map for keyword analysis on COVID-19 in Neuroscience Neurology; Footnote: The colors indicate the clus-
ter of keywords. The size of the circles indicates that the keyword is used frequently. The thickness of the lines indicates the strength of relationship.

research through statistical methods.®*! In addition to the
technological and developmental levels of the countries,
the effects of the pandemic as well have led to an increase
in the number of publications in literature every day. Paral-
lel to the increase in the number of publications, the popu-
larity of bibliometric studies has increased in recent years
due to the difficulties experienced in the literature review,
and many bibliometric studies have been conducted in the
field of health.*™

Neurological and neurosurgical management of the global
COVID-19 crisis could only be possible by extending the
current literature and rapidly delivering this current data to
clinicians. The purpose of this study is to analyze the global
outputs of COVID-19 in the field of neuroscience through
bibliometric methods and provide a guide to researchers
who would like to contribute to the literature by conduct-
ing research in this field.

Methods

Web of Science (WoS: by Clavariate Analytics) database
was utilized for literature review (access date: 01.07.2020).
Bibliometric analysis was performed for all the publica-
tions published between 2019 and 2020 in WoS database
in Neurosciences Neurology (Clinical Neurology, Neuro-

sciences, Neuroimaging) research areas and included the
“COVID-19" “coronavirus”, “2019-nCoV", “n-CoV", and “SARS-
CoV-2"keywords in their title (“COVID-19” or “SARS-CoV-2" or
“2019-nCoV” or “n-CoV” or “coronavirus” Refined by: Research
Areas: (Neurosciences Neurology) Timespan: 2019-2020. In-
dexes: SCl-Expanded, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S,
BKCI-SSH, ESCI). VoS viewer (Version 1.6.13) package pro-
gram was utilized for bibliometric network visualizations.?

Results

The literature review included 13785 publications in all
research areas. Of these publications, 459 were published
in the field of Neurosciences Neurology. This study per-
formed the bibliometric analysis of 459 publications in
the field of Neurosciences and Neurology. The publication
types were distributed as Letters (172, 37.4%), Early Ac-
cess (145, 31.5%), Articles (123, 26.7%), Editorial Materials
(107, 23.3%), Reviews (54, 11.7%) and others (News Item (2,
0.4%), Correction (1, 0.2%). The same study can be tagged
in more than one publication category.

Research Areas

The top 5 research areas where the articles were published
together with the Neurosciences Neurology research fields
included Psychiatry (97, 21.1%), Immunology (61, 13.2%),



Surgery (36, 7.8%), Psychology (21, 4.5%) and Science Tech-
nology Other Topics (21, 4.5%) respectively.

Active Countries

The top 5 countries that produced the highest number of
publications were the USA (139, 30.2%), Italy (110, 23.9%),
UK (57, 12.2%), China (49, 10.6%), and Germany (43, 9.3%)
respectively. Figure 1 displays the other countries that pro-
duced 10 or more publications.

Active Organization

The top-ten active organization-enhanced that produced
the highest number of publications were University of
London (21), Harvard University (18), Johns Hopkins Uni-
versity (17), Institut National de la Sante et de la Recher-
che Medicale (Inserm) (14), University of California System
(14), University College London (13), Centre National De La
Recherche Scientifique Cnrs (10), University of Brescia (10),
Catholic University of the Sacred Heart (9), and Huazhong
University of Science Technology (9).

Active Authors

The top 8 authors who produced the highest number of pub-
lications (had at least 4 publications) were Schiariti V (6), Tede-
schi G (6), Calabresi P (4), Filippi M (4), Fontanella MM (4), Ma-
tias-Guiu J (4), Merello M (4), and Sharma VK (4) respectively.

Active Journals

The 459 publications were published in 107 journals. Table
1 displays the total number of citations and the number of

Table 1. Active journals on COVID-19 in neuroscience neurology
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citations per publication in the 28 journals that produced
at least 5 publications.

Citation Analysis

Table 2 displays the top-cited 10 articles on COVID-19 in
the Neuroscience Neurology research area.

Co-Citation Analysis

The references sections of the 459 publications were found
to cite 5463 publications. Among these, 22 publications
were co-cited in more than 20 publications. Figure 2 displays
the co-citation network visualization between these publi-
cations. The top 5 publications with top co-citation included
Mao et al. (2020) (Number of co-citation, NC: 61) (3), Huang
et all™(2020) (NC: 56), Baig et al." (2020) (NC: 49) , Wang et
all™1(2020) (NC: 48) , and Guan et al."® (2020) (NC: 44).

Trend Topics

There were 546 different keywords used in the 459 pub-
lications. The network visualization of the cluster analysis
performed with 35 keywords used in 4 different articles is
demonstrated in Figure 3. These keywords are also present-
ed in Table 3.

Discussion

Some studies in the literature reported a significant effect
of the economic size or developmental levels of countries
on academic publication productivity.*¥! In this study, anal-
ysis of the COVID-19 publication distributions of the world

Journals RC C AC Journals RC C AC
Brain Behavior and Immunity 61 125 2.05 Psychiatry and Clinical Neurosciences 8 41 5.13
Journal of Neurology 23 14 0.61 Revue Neurologique 8 9 1.13
Neurological Sciences 23 26 1.13 Developmental Medicine and 7 6 0.86
Child Neurology
Nature Human Behaviour 21 30 1.43 Muscle & Nerve 7 5 0.71
Acta Neurochirurgica 17 29 1.71 Annals of Neurology 6 1 0.17
Movement Disorders 16 40 2.50 Journal of Neuro-Oncology 6 4 0.67
European Journal of Neurology 15 31 2.07 European Archives of Psychiatry 5 1 0.20
and Clinical Neuroscience
Neurologia 14 12 0.86 Global Spine Journal 5 0.20
Journal of the Neurological Sciences 13 27 2.08 Journal of Neurovirology 5 0 0.00
Clinical Neuropsychiatry 12 7 0.58 Journal of Neuroimmune 5 2 0.40
Pharmacology
ACS Chemical Neuroscience 1 101 9.18 Journal of Stroke 5 3 0.60
Headache 10 1 1.10 Neurology 5 32 6.40
Frontiers in Neurology 9 4 0.44 Spinal Cord 5 2 0.40
World Neurosurgery 9 2 0.22 Stroke 5 18 3.60

RC: Record count; C: Number of citation; AC: Average citation per document; ACS: American chemical society.
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countries showed that the top 5 countries with the biggest
economy (the USA, Italy, UK, China, Germany) were among
the countries affected by the COVID-19 pandemic most. On
the other hand, Spain, France, and Iran were among the top
10 countries that produced the highest number of publi-
cations, which indicates that pandemic-related death rates
had effects on publication productivity apart from the eco-
nomic development.

When the articles were analyzed in terms of the total num-
ber of citations, the top-cited article was found to be the
study entitled “Evidence of the COVID-19 Virus Targeting
the CNS: Tissue Distribution, Host-Virus Interaction, and
Proposed Neurotropic Mechanisms” written by Baig, AM
et al. in the ACS Chemical Neuroscience." This study was
followed by the study conducted by Shigemura, J. et al.'”?
entitled “Public responses to the novel 2019 coronavirus
(2019-nCoV) in Japan: Mental health consequences and
target populations” published in the Psychiatry and Clinical
Neurosciences.The third top-cited article was the study by
Wu, Y. et al. published in the Brain Behavior and Immunity

with the title of “Nervous system involvement after infec-
tion with COVID-19 and other coronaviruses”!"® Co-citation
analysis results showed that all the articles that were ana-
lyzed commonly cited the studies conducted by Mao et al.
(2020), Huang et al. (2020), Baig et al. (2020), Wang et al.
(2020) and Guan et al.®'*® (2020). Researchers interested
in this topic are recommended to read these studies first.

The journals that produced the highest number of publi-
cations about COVID-19 in the Neuroscience neurology re-
search area were Brain Behavior and Immunity, Journal of
Neurology, Neurological Sciences, Nature Human Behavior
and Acta Neurochirurgica respectively. Researchers inter-
ested in this topic could consider these journals.

According to the trend keywords analysis results about
COVID-19 in the Neuroscience neurology research area,
the COVID-19 pandemic had an important effect in Neu-
rosurgery, Neurology, and Psychiatry areas. The most
commonly investigated topics were Stroke, encephalitis,
depression, mental health, stress, neurosurgery, Parkin-
son’s disease, Guillain-Barre syndrome, multiple sclerosis,

Table 2. The 10 most cited manuscripts on COVID-19 in neuroscience neurology

No Article Author Journal TC
1 Evidence of the COVID-19 Virus Targeting Baig, AM. et al. ACS Chemical Neuroscience 89
the CNS: Tissue Distribution, Host-Virus
Interaction, and Proposed Neurotropic
Mechanisms
2 Public responses to the novel 2019 Shigemura, J. et al. Psychiatry And Clinical 30

coronavirus (2019-nCoV) in Japan: Mental
health consequences and target populations

3 Nervous system involvement after infection
with COVID-19 and other coronaviruses
4 Guillain Barre syndrome associated with

COVID-19 infection: A case report

5 Neurosurgery during the COVID-19 pandemic:
update from Lombardy, northern Italy

6 Central nervous system manifestations of
COVID-19: A systematic review

7 Protected Code Stroke Hyperacute Stroke
Management During the Coronavirus Disease
2019 (COVID-19) Pandemic

8 Acute-onset smell and taste disorders in the
context of COVID-19: a pilot multicentre polymeras
chain reaction based case-control study

9 Using social and behavioural science to support
COVID-19 pandemic response

10  Alongitudinal study on the mental health of
general population during the COVID-19
epidemic in China

Asadi-Pooya, AA. et al.

Neurosciences

Wuy, Y. etal. Brain Behavior And immunity 27
Sedaghat, Z. et al. Journal Of Clinical Neuroscience 15
Zoia, C. et al. Acta Neurochirurgica 14

Journal Of The Neurological Sciences 13

Khosravani, H. et al. Stroke 13
Beltran-Corbellini, A. et al. European Journal Of Neurology 12
Van Bavel, JJ. et al. Nature Human Behaviour 12
Wang, C. et al. Brain Behavior And immunity 1

TC: Total citation; ACS: American chemical society.



Table 3. The first trend keywords on COVID-19 in neuroscience
neurology

Keyword O Keyword (o)
covid-19 165 psychiatry 6
coronavirus 62 thrombectomy 6
sars-cov-2 62 anxiety 5
pandemic (s) 27 brain 5
stroke 21 headache 5
encephalitis 10 neurological symptoms 5
depression 9 ace2 4
mental health 9 anosmia 4
neurological manifestations 8  coronavirus disease 2019 4
stress 8 cytokine storm 4
telemedicine 8 epilepsy 4
neurosurgery 7 Infection 4
parkinson's disease 7 infection 4
central nervous system 6 neurological complications 4
epidemic 6 psychological distress 4
guillain-barre syndrome 6 ptsd 4
multiple sclerosis 6 treatment 4
neurology 6

O: Number of occurrences.

anxiety, and headache.

The use of only the WoS database rather than other data-
bases such as PubMed and Scopus could be considered as
a limitation of the present study. The reason for this limi-
tation could be the fact that the WoS database indexes
articles in the journals with higher impact levels and that
citation analysis cannot be obtained in databases such as
PubMed.®!

Conclusion

The present study is the first study that makes a compre-
hensive bibliometric analysis of the COVID-19 global out-
puts in the Neuroscience research area in the Web of Sci-
ence database. The number of COVID-19 cases continues
to increase rapidly worldwide. The increased number of
cases has been affecting the neurology and neurosurgery
practice more and more every day. We predict that the lit-
erature will continue to improve parallel to the increased
number of cases. The present study has the potential to
provide a guide that can contribute to the improvement in
the literature; however, more comprehensive bibliometric
studies will be needed as the number of publications in the
literature continues to increase.
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