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Abstract. During the pandemic, the literature on the COVID-19 landscape has
improved significantly. Cardiovascular disease is a significant risk factor for
COVID-19 patients. In this paper, we will use bibliometric analysis to map the
patterns in global COVID-19 on Cardiovascular research, allowing researchers
to easily evaluate study areas and find extensive the focus of study. Scientific
literature on COVID-19 and cardiovascular disease were found by searching the
Scopus Core Collection database. Each selected paper's title, authors, contrib-
uting institute, nation, source journal, times cited, and extra data were extracted.
For analysing the extracted data and exporting the bar charts and tables, Mi-
crosoft Excel 2019 was used. The R Studio/bibliophagy for bibliometric applica-
tion and VOSviewer was used to execute and map global research trends and
hotspots in this topic. A total of 1.313 papers were retrieved, with 151 countries,
5,371 organizations, 567 publications, and 5,128 keywords included. United
States had the most overall citations, followed by China, United Kingdom, and
Italy. United Stated had four of the top seven most referenced organizations,
Saga University from Japan had the most documents. The paper by Guo T et al.
(The Jama Cardiology, 2020) was the most frequent and popular quoted. The
keywords were mostly concentrated on: cardiovascular disease, human, corona-
virus disease 2019 are recent hotspots of concern. This study identified world-
wide studies patterns in COVID-19 and cardiovascular disease, resulting in might
aid scientists in finding relevant collaborators as well as identifying existing
hotspots and potential research areas.

Keywords: Public Service; Integrated Governance; One Data Service;
HomPIMPA; Health Service.

1 Introduction

COVID-19 is a new acute respiratory infectious disease induced by a new coronavirus
(SARS-CoV-2) that spreads rapidly, has a wide range, and is very infectious. It has
spread around the world and negatively impacted social and economic growth in big
ways. It is thought that older people who get COVID-19 are at greater risk to get a
deadly condition [1][2][3]. Cardiovascular disease is among one of the least prevalent
types of chronic diseases in worldwide. Research show that people with cardiovascular
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disease are more likely to get serious health conditions and death than people without
cardiovascular disease [4][5]. Covid-19 patients with recently diagnosed cardiovascular
disease may have worse outcomes than those with history of cardiovascular disease [6].
It is important to give greater consideration to these infected patients with cardiovascu-
lar disease due to the worldwide incidence of cardiovascular disease among older
adults. Global efforts are being made by researchers to stop and manage the COVID-
19 epidemic as quickly as feasible. More research is being done on COVID-19 and
cardiovascular disease. Scientists, however, lack a worldwide, thorough analysis to eas-
ily understand the viewpoint and identify associated research trends.

Bibliometric analysis is a statistical evaluation of publication that can both subjec-
tively and quantitatively forecast future trends and reflect the status of the research at
the time in question [7]. The technique is presently utilised on a large scale in the study
of hot spots for a variety of diseases, and it serves as a resource for future studies on
the prevention and management of diseases [8][9]. To address this, we used biblio-
metric techniques to perform an in-depth analysis of COVID-19 and cardiovascular
disease studies, summarised existing literature, and identified potential areas of focus
for future study utilising visualisation tools. This study aims to be used as a reference
for future, additional studies on COVID-19 and cardiovascular disease by exposing
study hotspots and trends.

2 Method

2.1 Data

Scopus was utilised to find documents regarding COVID-19 and cardiovascular disease
published worldwide in all languages between January 1, 2020, and December 12,
2022. Scopus was commonly regarded as the main resource of bibliometric analysis
out all over multiple disciplines [10][11][12][13]. The retrieval search phrase was
“TITLE ((“COVID-19 *” OR “SARS-CoV-2") AND (“cardiovascular*”))”. The bib-
liometric analysis generated 1,131 articles. The file formats were downloaded as CSV
files containing complete records and references, such as the titles, authors, abstracts,
and key terms (Table 1).

Table 1. Document Types in the Collection.

DOCUMENT TYPES number %
Article 657 50.04
Book Chapter 5 0.38
Conference Paper 6 0.46
Editorial 79 6.02
Erratum 19 1.45
Letter 129 9.82
Note 58 4.42
Review 348 26.50
Short Survey 12 0.91

Total 1.313
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Articles are the most prevalent type of written document. Only a few of the 1,131
documents are book chapters, conference papers, or brief surveys. 7.31 is the average
number of authors per document. The data set was subsequently utilised for biblio-
metric analysis.

2.2 Analytical Tools

The following software was used to analyse and visualize the data: (i) R Studio 4.4.1,
(i1) VOS viewer (Version 1.6.17), The R studio package "Bibliometric" [14] was used.
The tool entitled Bibliometric is used to do analyses on bibliographic data. Both de-
scriptive and network analysis are supported by this software. VOS viewer [15] is a
different open resource application that relies on the VOS technique utilised to illustrate
bibliographic networks and knowledge maps.

The files including these 1,131 publications on COVID-19 and cardiovascular dis-
eases were imported into the VOS viewer (version 1.6.15) and R Studio application for
bibliometric analysis, which included country/organization co-authorship, source/doc-
ument citation, and keyword co-occurrence analysis. The overlay/network visualization
map was created step by step using both VOS viewer's and R Studio’s configuration
settings.

2.3 Country/organization co-authorship analysis

Co-authorship analysis refers to the collaboration of multiple analytical targets (coun-
tries/regions, organisations) to publish any number of publications. Typically, the total
link strength is utilised to quantify the relationship among each resource. As the total
link strength rises, the correlation rises. In the present research, VOS viewer analysed
country/organization co-authorship for the unit of countries/organizations. The map's
nodes identified the country/organization components, and the larger the nodes, the
greater the total number of documents. The various colours of the nodes represented
the average citations of the documents. The thickness and distance of nodes of the con-
nection curve lines represented the closeness and intensity of their authorship link, re-
spectively.

2.4  Sources/documents citation analysis

Citation analysis (source, document) describes to the citation of many areas analysis
objects. The larger the number of citations, the stronger their influence. VOS viewer
performed resource and document citation in the respective citation analysis units of
sources and documents. The overall number of documents/citations was used to deter-
mine the size of each node on the network visualisation map of sources/documents ci-
tation analysis. Various network colours indicated unique cluster classifications. The
distance between nodes reflected their degree of relationship.
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2.5 Keywords co-occurrence analysis

Co-occurrence analysis is a quantitative evaluation of the appropriate keywords that
can use graphs to show important things like keyword frequency and the law of devel-
opment and evolution. This helps researchers figure out the research state and develop-
ment patterns of areas that are related [15]. We utilized "coronavirus disease 2019,
coronavirus 2019, COVID 2019, COVID-19, nCoV-2019, nCoV2019, nCoV 2019" in
this analysis.

The data from the CSV file was then imported to VOSviewer in order to conduct a
co-occurrence analysis on all unit keywords. The size of every node from the map was
determined by the frequency with which each keyword appeared. The close distance
between nodes reflected their degree of relationship. In the network visualization map,
various node colours indicated differentiated cluster types, whereas in the overlay vis-
ualization map, node colours indicated the average publication year of the keyword
appearances.

2.6  Author’s Co-Citation Analysis

Co-citation analysis has become one of the most widespread methods utilized for bib-
liometric analysis. While two publications are cited in the similar article, they are co-
cited. If two documents are frequently cited together by other articles or documents, it
is likely that they contain a similar theme [16].

3 Result and Discussion

3.1 Country/organization co-authorship analysis

The authors of the 1,131 publications on COVID-19 and cardiovascular disease origi-
nated from 151 distinct nations. With the minimal number of documents set to 5 and
the minimal number of citations set to 0, 57 countries (37.75%) met the minimum re-
quirements.

VOSviewer provided an overlay visualization map of country co-authorship analy-
sis, containing collaboration between countries, overall citations for each of them, and
the average year the articles were published. Figure 1A depicted every level of close
cooperation between these 57 nations. The United States possessed the largest amount
of accumulate citations and documents. Moreover, fifty percent of the top 20 citation
countries were from Europe (Table 1). In regards to citations and documents, the United
Kingdom ranked first among these European nations, as indicated by the map.

Then, we conducted an organization co-authorship study on 5,371 organizations.
When the minimal number of necessary documents for an organization was set at 5, all
five organizations surpassed the requirement (Fig 1).
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Fig. 1. country/organization co-authorship. The overlay visualization map of nation (A)/and (B)
co-authorship analysis showed country/organization parts as bigger nodes, indicating more doc-
uments. In relation to the color bar in the lower right corner, the nodes' colors represented the
journals' average citations. The thickness and distance of linking curve line nodes indicated their
interrelationship and authorship strength.

All seven listed institutions were from the United States and Japan, which includes
the University of Maryland, which had the most citations, and Saga University, which
had the most documents, based on the findings of the research. One organization alone
received over one hundred citations (Table 2).

Table 2. Top 10 countries, institutions, authors with the most publications

No Subject documents  citations  total link strength

Country

1 United States 380 12131 470

2 UK 166 3402 404

3 Italy 147 6072 294

4 China 113 9265 171

5 Germany 91 2960 263

6 India 81 961 170

7 Brazil 74 786 134

8 Canada 61 1496 175

9 France 58 1349 154

10 Spain 52 884 130
Institution

1 Saga University 9 35 20

2 Cleveland Clinic 7 40 15

3 University of Maryland 5 103 0

4 Tokai University 5 15 17

5 Harvard Medical School 5 6 0

6 Keio University 5 5 17

7 Juntendo University 5 5 17
Authors

1 Jr. 11 393 3
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No Subject documents  citations total link strength
2 gupta a. 10 82 4
3 kohsaka s. 10 49 71
4 node k. 10 35 73
5 de lemos j.a. 9 219 8
6 wang X. 9 3615 2
7 kitai t. 8 32 71
8 kuroda s. 8 32 71
9 liy. 8 35 5
10 matsue y. 8 32 71

3.2 Analysis of authorship

During the COVID-19 pandemic, an overall of 7,074 authors made contributions to the
retrieved articles on cardiovascular disease. The ten best-known authors contributed 91
papers, or 6.8% of total publications. (Table 1). The publication with the most citations
was Cardiovascular Implications of Fatal Outcomes of Patients With Coronavirus Dis-
ease 2019 (COVID-19) by Guo T et al, published in the Jama Cardiology journal in
2020 (Table 3).

Table 3. 10 most-cited documents for COVID-19 and cardiovascular disease

No Author/year Total Citations Journal
1 Guo T, 2020[17] 2324 Jama Cardiology
2 Zheng Y-Y, 2020[18] 1870 Nature Reviews Of Cardiology
3 Driggin E, 2020 [19] 1196 Journal Of The American College Of
Cardiology
4 Li B, 2020[20] 1099 Clinical Research In Cardiology
5 Puntmann Vo, 1047 Jama Cardiology
2020[21]
6 Clerkin  Kj, 2020, 951 Circulationaha
[22]
7 Guzik Tj, 2020[23] 765 Cardiovascular Research
8 Mehra Mr, 2020[24] 704 The New England Journal of Medi-
cine
9 Nishiga M, 2020[25] 625 Nature Reviews Of Cardiology
10 Liu Pp, 2020[26] 481 Circulationaha

3.3 Keywords co-occurrence analysis

By analysing keywords with a high frequency, we had the ability to show graphically
clusters associated with COVID-19 and cardiovascular disease (Fig 2). In this research,
a total of 6,293 keywords were identified, and 32 keywords that occurred more than
200 times were chosen (Table 4). The hotspot in the subject of COVID-19 and cardio-
vascular disease are illustrated by an overlay visualization map scaled by occurrences.
The keyword cluster analysis revealed that these 32 keywords can be categorized into
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four distinct categories. This research identified 32 top keywords, including cardiovas-
cular disease, heart failure, hypertension, risk factor, and complication, among others.

Table 4. Top 32 keywords Analysis For COVID-19 And Cardiovascular

No  keyword " TLS  No keyword ocei™ s
rences rences
1 human 1146 34524 17 complication 272 9933
2 covid-19 991 28008 18 review 271 9516
coronavirus 984 31971 coronavirus infec- 256 9555
3 disease 2019 19 tion
cardiovascu- 938 29223 255 9667
lar disease 20 myocarditis
5 humans 859 27433 21 virus pneumonia 255 9622
cardiovascu- 635 20945 coronavirus infec- 254 9523
6 lar diseases 22 tions
7 pandemic 600 19057 23 mortality 251 9435
8 sars-cov-2 506 15167 24 pneumonia, viral 245 9272
485 16477 major clinical 242 9421
9 article 25 study
454 15216 severe acute respir- 241 9117
atory  syndrome
10 pandemics 26 coronavirus 2
11 male 346 13025 27 comorbidity 238 9240
12 female 344 12854 28 hospitalization 225 8551
13 hypertension 309 12463 29 heart arrthythmia 224 9289
14 adult 298 11095 30 priority journal 218 8138
15  heart failure 297 11574 31 betacoronavirus 211 7735
16 risk factor 293 10738 32 aged 205 7830

A, vosviewer

A B

Fig. 2. Analysis of keyword co-occurrence. The size of each node in the map was decided by the
number of occurrences of each keyword. The length between nodes indicated how closely they
were related. (A) The colours of the nodes in the overlay visualization map of keyword co-oc-
currence analysis indicated the average year of the keyword occurrences. (B) Distinct colours of
nodes in the network visualization map of keywords co-occurrence analysis assumed various
clusters split by keywords co-occurrence.
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34 Discussion

Over eighty-five percent of the publications in the current study consist of articles, re-
views, letters, and other forms of research that produced substantial advancements in
this field. The result is comparable to the research that was conducted by Milad Haghani
[27].

On the other hand, pandemic isolation could restrict the collecting of article data.
According to the results of earlier research, however, news, editorials, reviews, and
letters were among the most common types of content on Twitter and other social net-
working networks [28].

There were 151 countries represented among the 1131 research publications that
were provided. According to the findings of this study, a number of countries, including
the United States, the United Kingdom, Italy, Germany, and China, play important roles
in the studies about the COVID-19 epidemic of cardiovascular disease. Around sixty
percent of the publications came from these five nations, with the United States and
China accounting for more than half of the overall citations.

After January 2021, Europe and North America will account for 16% of the total
population of the world but will be responsible for 64% of the daily new cases of the
disease. In contrast, although Asia is home to 58% of the world's population, it is re-
sponsible for only 11% of the confirmed new cases of the disease a day. Findings are
noticeably better in Asian countries [29]. In contradiction to the fact that the United
States of America, the United Kingdom, and many other nations of other European
countries are usually among the leading countries in scientific study [30]. It is important
to point out to to the attention the fact that the United States of America, the United
Kingdom, Italy, India, and Spain are also among the top countries in regard to the over-
all number of confirmed cases at this time [31]. This trend indicates that the number of
publications released at the time COVID-19 is proportional to the seriousness of the
situation with the pandemic.

According to the findings of organizations, colleges and universities are the predom-
inant key pillars of scientific research. There are noticeable geographical features in the
cooperation between organizations.

With 2324 and 1870 citations, respectively, the most-cited journals were Jama Car-
diology and Nature Reviews of Cardiology. During the COVID-19 pandemic, each of
the above- mentioned journals helped to make cardiovascular-related studies more suit-
able and promoted the dissemination of information regarding scientific studies. Due
to the fact that journals have to deal with the dual challenge of balancing timeliness and
scientific methodology, it is essential that information be disseminated in a precise and
trustworthy method. For instance, in a paper titled Cardiovascular Implications of Fatal
Outcomes of Patients With Coronavirus Disease During the COVID-19 Pandemic,
Jama cardiology overturned one of the major comorbidity and mortality issues regard-
ing cardiovascular and COVID-19 [17].

COVID-19 is a new virus that is causing a lot of infections and deaths. Based on the
results of the study, many COVID-19 people had heart problems [32][33]. People with
heart disease were a greater probability of need to be hospitalized and death than people
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without heart disease [34][4]. Another studies indicate that COVID-19 may cause both
acute and chronic cardiovascular disease [35][6][36].

The correlation between COVID-19 and cardiovascular disease is significant and
complicated in the context of causality. Even though relevant research is continuous
there is no comprehensive analysis of Current and future studies areas. We identified
the current condition and patterns of COVID-19 worldwide and cardiovascular disease
research using bibliometric analysis. The findings indicated that the United States, the
United Kingdom, Italy, China, and Germany were publication and citation hotspots in
this field. University of Maryland had the most citations, while Saga University had the
most documents. The article by Guo T et al. entitled "Cardiovascular Implications of
Fatal Outcomes of Patients with Coronavirus Disease 2019 (COVID-19)" (Jama Car-
diology) was the most credible and cited.

The co-occurrence of keywords in a field of study can disclose research topics and
hotspots[37].The specific top 16 mentioned keywords were cardiovascular disease,
hypertension, male, female (gender), adult (age, risk factors as well as heart failure.
The relationship between hypertension and cardiovascular disease, as well as fatal and
life-threatening COVID-19, has been described in several countries.[38] According to
an [ranian study, the percentage of patients with COVID-19 infection was highest with
hypertension, Diabetes Mellitus, and Cardiovascular Disease [39] In a Chinese study,
COVID-19- associated anxiety was correlated to a temporary elevate in morning Sys-
tolic Blood Pressure between many older patients, instead of improvements risk of
cardiovascular events[40]. The effect of COVID-19 on blood pressure control and car-
diovascular risk profile requires accurate clinical assessment due to the implications of
a possible impact on many aspects [41].

Many studies suggest gender associated with cardiovascular disease. Lengthy
COVID complications, including depression, decreased regular activity, and poor life-
style choices, which may raise Cardiovascular risk, tend to be worse for women than
for men [42]. Mortality in patients with ischemic stroke are significantly higher in men
compared to women with COVID-19 [43]. Recent study with a history of taking ACEi
and ARB therapies for cardiovascular disease indicates that females over the age of 65
were protective toward in-hospital mortality among COVID-19 patients [44]. Com-
pared the incidence of cardiovascular disease among both genders in COVID-19 pa-
tients, women had a higher prevalence than men [45]. According to the findings of a
study conducted on COVID-19 patients who experienced from cardiovascular disease,
men had a greater rate of in-hospital mortality than women, especially among elderly
patients [46].

Patients who are obese, particularly those who are younger than 50 years old, are
considerably more likely to be hospitalized with COVID-19, and they are at a higher
risk of death while they are in the in-hospital or requiring mechanical ventilation [47].
Patients with COVID-19 and heart failure disease who were elderly, had a 8% more
likely of death [4].

Correlations Risk factors of cardiovascular disease with severity, complication and
mortality in COVID-19 patients describe in many researches. Patients' elevated cardi-
ovascular risk was closely correlated with how severe COVID-19 was [48]. Newly de-
veloping cardiovascular complications linked to long COVID-19, including postural
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tachycardia syndrome (POTS)[49]. In hospitalized COVID-19 patients, cardiovascular
events were frequent and linked to worse outcomes[50].

4 Conclusion

Bibliometric analysis was utilized in this research to map out the research themes re-
lated to COVID-19 and cardiovascular disease on globally. Additionally, co-authorship
analysis was conducted to found the countries and organizations involved in the re-
search, while source/document citation analysis and keyword co-occurrence analysis
were utilized to further explore the research landscape. Subsequent to the outcomes of
these investigations, we proceeded to examine the areas of focused study effort in the
domains of COVID-19 and cardiovascular disease.

Further research into the correlation between COVID-19 and cardiovascular disease
will provide patients with an alternative viewpoint on how to diagnose and treat their
conditions. In conclusion, we believe that the findings of our study have the potential
to provide researchers with a substantial new viewpoint on the current situation and
fields of research related to COVID-19 and cardiovascular disease, which may in the
future result in significant breakthroughs in science.

Acknowledgement. This research is funded by LPPM Universitas Muhammadiyah
Gombong.

References

1. L. Wang et al., “Coronavirus disease 2019 in elderly patients: Characteristics and prognostic
factors based on 4-week follow-up.,” J. Infect., vol. 80, no. 6, pp. 639-645, Jun. 2020, doi:
10.1016/j.jinf.2020.03.019.

2. Graziano Onder,Giovanni Rezza, “Case-Fatality Rate and Characteristics of Patients Dying
in Relation to COVID-19 in Italy,” 2020, doi: 10.1001/jama.2020.4683.

3. Y. Du et al., “Clinical Features of 85 Fatal Cases of COVID-19 from Wuhan. A Retrospec-
tive Observational Study.,” Am. J. Respir. Crit. Care Med., vol. 201, no. 11, pp. 1372-1379,
Jun. 2020, doi: 10.1164/rccm.202003-05430C.

4. M. Ranucci et al., “When Outcomes Diverge: Age and Cardiovascular Risk as Determinants
of Mortality and ICU Admission in COVID-19.,” J. Clin. Med., vol. 11, no. 14, Jul. 2022,
doi: 10.3390/jcm11144099.

5. G.R. Padilla-Rivas et al., “Association between mortality and cardiovascular diseases in the
vulnerable Mexican population: A cross-sectional retrospective study of the COVID-19
pandemic.,”  Front.  public  Heal, vol. 10, p. 1008565, 2022, doi:
10.3389/fpubh.2022.1008565.

6. B. Alosaimi et al, “Cardiovascular complications and outcomes among athletes with
COVID-19 disease: a systematic review.,” BMC Sport. Sci. Med. Rehabil., vol. 14, no. 1,
p- 74, Apr. 2022, doi: 10.1186/s13102-022-00464-8.

7. C. Chen, “Searching for intellectual turning points: progressive knowledge domain visual-
ization.,” Proc. Natl. Acad. Sci. U. S. A., vol. 101 Suppl, no. Suppl 1, pp. 5303-5310, Apr.
2004, doi: 10.1073/pnas.0307513100.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The Impact of the COVID-19 Pandemic on Cardiovascular Disease Research 755

P. Chen et al., “The global state of research and trends in osteomyelitis from 2010 to 2019:
a 10-year bibliometric analysis.,” Ann. Palliat. Med., vol. 10, no. 4, pp. 3726-3738, Apr.
2021, doi: 10.21037/apm-20-1978.

Y. Wang, N. Zhao, X. Zhang, Z. Li, Z. Liang, and J. Yang, “Bibliometrics Analysis of Bu-
tyrophilins as Immune Regulators [ 1992 — 2019 ] and Implications for Cancer Prognosis,”
vol. 11, no. June, pp. 1-11, 2020, doi: 10.3389/fimmu.2020.01187.

J. F. Burnham, “Scopus database: a review.,” Biomed. Digit. Libr., vol. 3, p. 1, Mar. 2006,
doi: 10.1186/1742-5581-3-1.

M. E. Falagas, E. I. Pitsouni, G. A. Malietzis, and G. Pappas, “Comparison of PubMed,
Scopus, Web of Science, and Google Scholar: strengths and weaknesses.,” FASEB J. Off-
Publ. Fed. Am. Soc. Exp. Biol., vol. 22, no. 2, pp. 338-342, Feb. 2008, doi: 10.1096/1.07-
94921SF.

A. V Kulkarni, B. Aziz, I. Shams, and J. W. Busse, “Comparisons of citations in Web of
Science, Scopus, and Google Scholar for articles published in general medical journals.,”
JAMA, vol. 302, no. 10, pp. 1092—1096, Sep. 2009, doi: 10.1001/jama.2009.1307.

R. Pranckuté, “Web of Science (WoS) and Scopus: The Titans of Bibliographic Information
in Today’s Academic World,” Publications, vol. 9, no. 1, 2021, doi: 10.3390/publica-
tions9010012.

C. Aria, M., & Cuccurullo, “bibliometrix: An R-tool for comprehensive science mapping
analysis.,” J. Inf. , vol. 11(4), pp. 959-975, 2017.

N. J. van Eck and L. Waltman, “Manual de VOSviewer,” Univeristeit Leiden, no. July, 2021.
L. Leydesdorft, “Theories of citation?,” Scientometrics, vol. 43, no. 1, pp. 5-25, 1998, doi:
10.1007/BF02458391.

T. Guo et al., “Cardiovascular Implications of Fatal Outcomes of Patients with Coronavirus
Disease 2019 (COVID-19),” JAMA Cardiol., vol. 5, no. 7, pp. 811-818, 2020, doi:
10.1001/jamacardio.2020.1017.

Y.-Y. Zheng, Y.-T. Ma, J.-Y. Zhang, and X. Xie, “COVID-19 and the cardiovascular sys-
tem.,” Nat. Rev. Cardiol., vol. 17, no. 5, pp. 259-260, May 2020, doi: 10.1038/s41569-020-
0360-5.

E. Driggin et al., “Cardiovascular Considerations for Patients, Health Care Workers, and
Health Systems During the COVID-19 Pandemic.,” J. Am. Coll. Cardiol., vol. 75, no. 18,
pp. 2352-2371, May 2020, doi: 10.1016/j.jacc.2020.03.031.

B. Li et al., “Prevalence and impact of cardiovascular metabolic diseases on COVID-19 in
China.,” Clin. Res. Cardiol., vol. 109, no. 5, pp. 531-538, May 2020, doi: 10.1007/s00392-
020-01626-9.

V. O. Puntmann et al., “Outcomes of Cardiovascular Magnetic Resonance Imaging in Pa-
tients Recently Recovered From Coronavirus Disease 2019 (COVID-19).,” JAMA Cardiol.,
vol. 5, no. 11, pp. 1265-1273, Nov. 2020, doi: 10.1001/jamacardio.2020.3557.

K. J. Clerkin et al., “COVID-19 and Cardiovascular Disease,” Circulation, vol. 141, no. 20,
pp. 1648-1655, 2020, doi: 10.1161/CIRCULATIONAHA.120.046941.

T. J. Guzik et al., “COVID-19 and the cardiovascular system: implications for risk assess-
ment, diagnosis, and treatment options.,” Cardiovasc. Res., vol. 116, no. 10, pp. 1666—1687,
Aug. 2020, doi: 10.1093/cvr/cvaal06.

M. R. Mehra, S. S. Desai, S. Kuy, T. D. Henry, and A. N. Patel, “Cardiovascular Disease,
Drug Therapy, and Mortality in Covid-19.,” N. Engl. J. Med., vol. 382, no. 25, p. €102, Jun.
2020, doi: 10.1056/NEJM0a2007621.

M. Nishiga, D. W. Wang, Y. Han, D. B. Lewis, and J. C. Wu, “COVID-19 and cardiovas-
cular disease: from basic mechanisms to clinical perspectives.,” Nat. Rev. Cardiol., vol. 17,
no. 9, pp. 543-558, Sep. 2020, doi: 10.1038/341569-020-0413-9.



756

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

H. Khuluq

P. P. Liu, A. Blet, D. Smyth, and H. Li, “The Science Underlying COVID-19: Implications
for the Cardiovascular System.,” Circulation, vol. 142, no. 1, pp. 68-78, Jul. 2020, doi:
10.1161/CIRCULATIONAHA.120.047549.

M. Haghani, M. C. J. Bliemer, F. Goerlandt, and J. Li, “The scientific literature on Corona-
viruses, COVID-19 and its associated safety-related research dimensions: A scientometric
analysis and scoping review,” no. January, 2020.

S. Haustein, R. Costas, and V. Lariviére, “Characterizing social media metrics of scholarly
papers: the effect of document properties and collaboration patterns.,” PLoS One, vol. 10,
no. 3, p. €0120495, 2015, doi: 10.1371/journal.pone.0120495.

R. Tandon, “The bitter lessons of COVID-19: Acknowledging and working through many
points of tension.,” Asian journal of psychiatry, vol. 55. Netherlands, p. 102545, Jan. 2021,
doi: 10.1016/j.ajp.2021.102545.

W. M. Sweileh, “Global research trends of World Health Organization’s top eight emerging
pathogens.,” Global. Health, vol. 13, no. 1, p. 9, Feb. 2017, doi: 10.1186/512992-017-0233-
9.

WHO, “WHO Coronavirus (COVID-19) Dashboard. WHO Coronavirus (COVID-19)
Dashboard With Vaccination Data,” Who. pp. 1-5, 2021.

C. Neu, P. Baumbach, A. Scherag, A. Kortgen, J. Gotze, and S. M. Coldewey, “Identifica-
tion of cardiovascular and molecular prognostic factors for the morbidity and mortality in
COVID-19-sepsis (ICROVID): Protocol for a prospective multi-centre cohort study.,” PLoS
One, vol. 17, no. 6, p. €0269247, 2022, doi: 10.1371/journal.pone.0269247.

D. Miiller-Wieland, N. Marx, M. Dreher, K. Fritzen, and O. Schnell, “COVID-19 and Car-
diovascular Comorbidities.,” Exp. Clin. Endocrinol. diabetes Off. journal, Ger. Soc. Endo-
crinol. [and] Ger. Diabetes Assoc., vol. 130, no. 3, pp. 178—189, Mar. 2022, doi: 10.1055/a-
1269-1405.

M. C. Pence, A. Avdan Aslan, O. G. Tunccan, and G. Erbas, “Prognostic value of semi-
quantitative CT-based score integrated with cardiovascular risk factors during the first peak
of the COVID-19 pandemic: A new score to predict poor outcome.,” Eur. J. Radiol., vol.
150, p. 110238, May 2022, doi: 10.1016/j.ejrad.2022.110238.

K. Lalani et al., “Cardiovascular complications and predictors of mortality in hospitalized
patients with COVID-19: a cross-sectional study from the Indian subcontinent,” Trop. Med.
Health, vol. 50, no. 1, p. 55,2022, doi: 10.1186/s41182-022-00449-w.

N. Conti, E. Ammirati, A. Tedeschi, and D. Dobrev, “Recent highlights on myocarditis,
cardiovascular complications of COVID-19, and cardiomyopathies from the International
Journal of Cardiology: Heart & Vasculature.,” International journal of cardiology. Heart &
vasculature, vol. 43. Ireland, p. 101154, Dec. 2022, doi: 10.1016/j.ijcha.2022.101154.

X. Zou, W. L. Yue, and H. Le Vu, “Visualization and analysis of mapping knowledge do-
main of road safety studies.,” Accid. Anal. Prev., vol. 118, pp. 131-145, Sep. 2018, doi:
10.1016/j.aap.2018.06.010.

M. Salazar, J. Barochiner, W. Espeche, and 1. Ennis, “[COVID-19 and its relationship with
hypertension and cardiovascular disease].,” Hipertens. y riesgo Vasc., vol. 37, no. 4, pp.
176-180, 2020, doi: 10.1016/j.hipert.2020.06.003.

H. Mirjalili er al., “Proportion and mortality of Iranian diabetes mellitus, chronic kidney
disease, hypertension and cardiovascular disease patients with COVID-19: a meta-analy-
sis.,” J. Diabetes Metab. Disord., vol. 20, no. 1, pp. 905-917, Jun. 2021, doi:
10.1007/s40200-021-00768-5.

S. Zhang et al., “Anxiety, home blood pressure monitoring, and cardiovascular events
among older hypertension patients during the COVID-19 pandemic.,” Hypertens. Res., vol.
45, no. 5, pp. 856-865, May 2022, doi: 10.1038/s41440-022-00852-0.



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

The Impact of the COVID-19 Pandemic on Cardiovascular Disease Research 757

A. Januszewicz, W. Wojciechowska, A. Prejbisz, P. Dobrowolski, M. Rajzer, and R. Kreutz,
“Impact of the COVID-19 pandemic on blood pressure control and cardiovascular risk pro-
file in patients with hypertension.,” Polish archives of internal medicine, vol. 131, no. 10.
Poland, Oct. 2021, doi: 10.20452/pamw.16129.

V. Bucciarelli et al., “Depression pandemic and cardiovascular risk in the COVID-19 era
and long COVID syndrome: Gender makes a difference.,” Trends Cardiovasc. Med., vol.
32,no. 1, pp. 12—17, Jan. 2022, doi: 10.1016/j.tcm.2021.09.009.

A. S. Minhas et al., “The role of sex and inflammation in cardiovascular outcomes and mor-
tality in COVID-19.,” Int. J. Cardiol., vol. 337, pp. 127-131, Aug. 2021, doi:
10.1016/j.ijjcard.2021.05.011.

M. Haji Aghajani et al., “Effect of Underlying Cardiovascular Disease on the Prognosis of
COVID-19 Patients; a Sex and Age-Dependent Analysis.,” Arch. Acad. Emerg. Med., vol.
9, no. 1, p. €65, 2021, doi: 10.22037/aaem.v9i1.1363.

M. E. Hernandez-Hernandez, R. Y. L. Zee, P. Pulido-Perez, E. Torres-Rasgado, and J. R.
Romero, “The effects of biological sex and cardiovascular disease on COVID-19 mortal-
ity.,” Am. J. Physiol. Heart Circ. Physiol., vol. 323, no. 3, pp. H397-H402, Sep. 2022, doi:
10.1152/ajpheart.00295.2022.

S. Matsumoto et al., “Sex Differences in Clinical Outcomes Among Patients With COVID-
19 and Cardiovascular Disease - Insights From the CLAVIS-COVID Registry.,” Circ.
reports, vol. 4, no. 7, pp. 315-321, Jul. 2022, doi: 10.1253/circrep.CR-22-0047.

N. S. Hendren et al., “Association of Body Mass Index and Age With Morbidity and Mor-
tality in Patients Hospitalized With COVID-19: Results From the American Heart Associ-
ation COVID-19 Cardiovascular Disease Registry.,” Circulation, vol. 143, no. 2, pp. 135—
144, Jan. 2021, doi: 10.1161/CIRCULATIONAHA.120.051936.

1. Motaib, S. Zbiri, S. Elamari, A. Haoudar, A. Chadli, and C. El Kettani, “Cardiovascular
Risk Factors and the Severity of COVID-19 Disease.,” Cureus, vol. 13, no. 6, p. €15486,
Jun. 2021, doi: 10.7759/cureus.15486.

R. M. Touyz et al., “Cardiovascular and Renal Risk Factors and Complications Associated
With COVID-19.,” CJC open, vol. 3, no. 10, pp. 1257-1272, Oct. 2021, doi:
10.1016/j.¢jco0.2021.05.020.

Q. Xu et al., “Outcomes and Risk Factors for Cardiovascular Events in Hospitalized
COVID-19 Patients.,” J. Cardiothorac. Vasc. Anesth., vol. 35, no. 12, pp. 3581-3593, Dec.
2021, doi: 10.1053/j.jvca.2021.03.035.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's

Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	1 Introduction
	2 Method
	2.1 Data
	2.2 Analytical Tools
	2.3 Country/organization co-authorship analysis
	2.4 Sources/documents citation analysis
	2.5 Keywords co-occurrence analysis
	2.6 Author’s Co-Citation Analysis

	3 Result and Discussion
	3.1 Country/organization co-authorship analysis
	3.2 Analysis of authorship
	3.3 Keywords co-occurrence analysis
	3.4 Discussion

	4 Conclusion
	Acknowledgement. This research is funded by LPPM Universitas Muhammadiyah Gombong.

	References



