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Abstract

The increase in the global prevalence of cardiovascular diseases has raised great concern among health professionals
worldwide, making the advancement of knowledge in this field even more important. The aim of the study was to perform
a bibliometric analysis of the scientific literature in Latin America on cardiovascular pathologies from 2003 to 2023. The
methodology was based on a bibliometric and quantitative analysis of the literature. The scientific production indicators
were generated from 6660 documents selected from Scopus using keywords in English (“diseases™ and “pathologies™). The

number of publications devoted to the subject increased by 89% between 2009 and 2022. Brazil is the country with the
highest scientific production (63.9%), and the Universidade de S&o Paulo with the most publications (n=1277). The journal
Arquivos Brasileiros de Cardiologia had 684 publications, with Lotufo, P.A. (n=60) being the author with the most papers.
It is concluded that cardiovascular diseases are important, as they are the main cause of disability and premature death, and
both have an impact on increasing the cost of medical care. As a consequence, there has been an increase in the number of
medical studies dedicated to this pathology in Latin America and the rest of the world.
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cardiovascular diseases increased (>6 million), while the
number of years of life lost due to disability doubled (from

1. Introduction

Regarding global mortality rates, cardiovascular diseases
rank high, contributing significantly to disability and
premature death [1]. Consequently, between 1990 and 2019,
the prevalence of cases worldwide doubled, reaching 500
million [2]. Similarly, the number of deaths caused by
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17 to 34 million). Furthermore, 80% of these deaths occur in
low- and middle-income countries, where these figures are
even higher [3].

On the other hand, research in cardiology is crucial due to
the global increase in mortality and morbidity from
cardiovascular diseases, which has caused great concern in
healthcare systems worldwide, especially in countries with
limited medical resources, like Latin America [4].
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Therefore, preventing cardiovascular diseases remains a
major concern in our society [5]. Additionally, in both
primary  and  secondary  prevention,  monitoring
cardiovascular risk factors is crucial [6]. Thus, an
intervention aimed at reducing cardiovascular morbidity and
increasing the adoption of healthy lifestyles would include
calculating global cardiovascular risk and appropriately
monitoring affected individuals [7].

Given the importance of the topic, scientific research
provides a means to understand and improve the health of
citizens and contain the growing burden of chronic non-
communicable diseases through the development of public
policies, evidence-based medicine, and government funding
allocation [8,9]. Given this, the new scientific society is
driven by knowledge and data presented in academic works,
which presents new opportunities for developing methods,
indicators, and metrics to conduct more rigorous
assessments of authors, journals, and institutions' practices
[10]. As a result, bibliometric indicators are developed to
quantify the data obtained from the metric analysis of
scientific production related to various disciplines of study
[11].

In that sense, when applied to literature and other forms of
media that include information, "bibliometrics" denotes the
use of quantitative methods such as mathematical
calculation and statistics [12]. It integrates various
quantitative methods that can be used to characterize and
quantify scientific literature, with citation analysis as the
main method to rank the importance of individual scientific
articles [13]. Therefore, most research published in scientific
journals is useful for estimating research output and
understanding the main collaboration networks among
researchers and institutions at the local, regional, or global
scale [14].

Thus, categorizing data according to country, year of
publication, thematic area, source, document type, and
authorship is crucial to explain and represent the
understanding of the academic community in Latin America
regarding cardiovascular diseases. Building upon this
premise, this study aims to conduct a bibliometric analysis
of scientific literature in Latin America on cardiovascular
pathologies from 2003 to 2023.

2. Methods

Using the Scopus database from Elsevier, a descriptive
bibliometric evaluation of all Latin American scientific
production on cardiovascular pathologies from 2003 to 2023
was conducted. Bibliometrics, defined as "the systematic
and quantitative analysis of published research,” was used
for data analysis [15].

To initiate the information selection process, a
comprehensive search was performed on the abstract, title,

or keywords of the documents using the terms
"cardiovascular" AND "diseases” AND “pathologies"
[2,16]. Filters were created based on the applied descriptors
and were used to extract the resulting metadata, including
aspects such as publication year (2003-2023), Latin
American countries, and document type. After removing
duplicates and normalizing the information from the central
dataset of 15,585 articles and reviews, a subset of 6,660
documents was obtained for analysis.

Finally, the co-occurrence structure of keywords and other
general characteristics of scientific production was analyzed.
This included publication year, journal, country, author,
document type, thematic area, and institutional affiliation.
Additionally, VOSviewer V_1.6.19 was used to visualize
the co-occurrence map data, and Excel was used to compile
and analyze descriptive statistics.

3. Results

The bibliometric analysis allowed the selection of 6,660
documents from the scientific production in Latin America,
published in Scopus, on cardiovascular pathologies between
2003 and 2023. As shown in Figure 1, there was an 89%
increase in scientific production from 2009 to 2022, with
5,914 publications. Furthermore, the years with the highest
scientific production were 2021 and 2022, each accounting
for 10% of the total published works in Latin America.

Figure 1. Documents published by year
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The main regions in which research papers have been
published on the topic studied are highlighted in Table 1,
based on the scientific production of the 20 Latin American
countries. Most papers (77%) are written in English, while
16% are in Spanish and only 7% in Portuguese. On the other
hand, Brazil (63.9%), Mexico (11.6%), and Colombia
(8.3%) top the list in terms of the number of scientific
publications on cardiovascular disorders.
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Table 1. Publication of documents by country

N° Country Ndoc %Ndoc  N° Country Ndoc %Ndoc
1 Brazil 4253 63.9% 12 Panama 13 0.2%
2 Mexico 774 11.6% 13 Paraguay 12 0.2%
3 Colombia 552 8.3% 14 Guatemala 11 0.2%
4 Chile 383 5.8% 15 Bolivia 4 0.1%
5 Argentina 361 5 4% 16 Domini_can 4 0.1%
Republic
6 Peru 89 1.3% 17 Honduras 4 0.1%
7 Uruguay 46 0.7% 18 Nicaragua 3 0.0%
8 Ecuador 45 0.7% 19 El Salvador 2 0.0%
9 Cuba 40 0.6% 20 Haiti 1 0.0%
10 Venezuela 36 0.5%
1 CostaRica 27 0.4% Total Country 20
Source: Scopus data (2023)
(n=219), Plos One (n= 187), Brazilian Journal Of

The sample of scientific articles was elaborated using
information from 159 different databases. Table 2 shows the
main journals regarding the number of articles published on
the study topic. In addition, the journal Arquivos Brasileiros
De Cardiologia published the largest number of articles
(n=682), followed by Revista Colombiana De Cardiologia

Cardiovascular Surgery (n=95) and Brazilian Journal Of
Medical And Biological Research (n=94). Likewise, the
journals from Brazil, Mexico, and Colombia have more
documents in high-impact sources, with most of the
publications classified in the top two quartiles.

Table 2. Publication of papers by source or journal

Source Ndoc Source Ndoc Source Ndoc
Arquivos .
Brasileiros de 682 Nutrients 54 Lipids In Health and 36
. , Disease
Cardiologia
Revista Arquivos de Neuro
Colombiana de 219 Clinics 53 q Psiquiatria 35
Cardiologia q
Plos One 187 Revista A_rgentllna 49 Jornal de Pediatria 35
de Cardiologia
J%Larznlglagf Diabetology and
. 95 Metabolic 47 Nutricion Hospitalaria 34
Cardiovascular
Syndrome
Surgery
Brazilian
Journal of Revista Brasileira Revista Chilena de
Medical and 94 de Medicina Do 47 o 34
. . Nutricion
Biological Esporte
Research
Archivos de -
Cardiologia de 92 S".’IO Paulo 47 Gaceta M?dlca de 32
- Medical Journal Meéxico
México
Jornal Brasileiro de
. . . - Nefrologia Orgao Oficial
Rev[l)sgacl\r:lifglca 91 ng\QStigEn:?;:flgg 44 de Sociedades Brasileira 32
P 9 E Latino Americana de
Nefrologia
Revista Da
Associacao Jornal Vascular BMC Cardiovascular
- 77 . 42 . 31
Médica Brasileiro Disorders
Brasileira
Cadernos de 73 International 41 Medicine United States 31

Saude Publica

Journal of
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Cardiovascular

Sciences
Ciencia E Saude 73 Revista de
Coletiva Nutricao
. Archives of
Sesjz\élggl;jlfca 62 Endocrinology
And Metabolism
Arquivos
EBra5|Ie_|ros d? 61 Scientific Reports
ndocrinologia
E Metabologia
International
Journal of .
! American Journal
Environmental 57 of Hvpertension
Research and P
Public Health

Revista Da Sociedade

39 Brasileira de Medicina 31
Tropical
Revista Latino
37 Americana de 29
Enfermagem
37 Undefined (méas 122) 1648
36 Total revistas 159

Source: Scopus data (2023)

On the other hand, Figure 2 shows the behavior of
publications in Latin America on cardiovascular pathologies
in the five main journals. The journal Arquivos Brasileiros
de Cardiologia stands out, with constant publications from

2003 to the present, with 2020 being the year with the most
documents (n=57) published. Similarly, the Revista
Colombiana de Cardiologia records publications from 2010-
2023, with the highest production in 2017 (n=36).

Figure 2. Publication of documents in the main sources.

50

40

30

Ndoc

20

10

0

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

—@— Arquivos Brasileiros De Cardiologia

Plos One

—@— Brazilian Journal Of Medical And Biological Research

Revista Colombiana De Cardiologia

Brazilian Journal Of Cardiovascular Surgery

Source: Scopus data (2023)

Based on the data published by the selected sources, a
bibliographic clustering analysis was performed to establish
the sets of sources or journals with the most citations
(Figure 3). Consequently, four main groups were
determined: the first focus was the journal Arquivos
Brasileiros de Cardiologia (with 7421 citations), followed
by Plos One (4081 citations), and another whose focus was

the Revista de Saude Publica (with a citation of 1855).
Finally, the fourth highlights the journal Brazilian Journal of
Medical and Biological Research (1185 citations). In other
words, it was found that the sources that share a high
number of citations with these journals tend to be paired
according to the bibliographic clustering analysis.
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Figure 3. Map of clustering
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Researchers from 160 universities wrote the documents.
Figure 4 shows that most of the documents on
cardiovascular pathologies during the selected study period
were published by the Universidade de Sdo Paulo (n=1277),
followed by the Universidade Federal de Sdo Paulo (n=455).

Universidade Federal do Rio Grande do Sul, Universidade
Federal de Minas Gerais, and Universidade Estadual
Paulista Jalio de Mesquita Filho have an average of 300
scientific papers published each.

Figure 4. Documents published by the institution.
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Likewise, as can be seen in Figure 5, out of 159 authors
from the main Latin American institutions, Lotufo, P.A.
stands out with 60 scientific publications related to
cardiovascular pathologies, followed by Mill, J.G., with 55

developed documents. Krieger, J.E., Pereira, A.C., Barreto,
S.M., and Irigoyen, M.C. stand out with an average of more
than 35 publications each.

Figure 5. Papers published by author.
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Table 3 shows the Latin American research on

cardiovascular pathologies during the study period (2003-
2023), broken down by area and type. Data analysis shows
that among the 27 thematic categories analyzed, medicine
and biochemistry, genetics, and molecular biology represent
more than 68% of the published literature.

Table 3. Publication of papers by subject area and type

Subject area Ndoc  %Ndoc
Medicina 5170 57%
Bioquimica, Genética y Biologia 969 11%
Molecular

Enfermeria 529 6%
Farmac_ologla, Toxicologia vy 398 4%
Farmacia

Ciencias Agrarias y Biologicas 354 4%
Inmunologia y Microbiologia 274 3%
Multidisciplinar 250 3%
Neurociencia 235 3%
Profesiones de la Salud 162 2%
Ciencias Ambientales 115 1%
Otras areas 625 7%
Total 9081 100%
Document Type Ndoc  %Ndoc
Acrticulo 6576  98.74%
Ponencia 77 1.16%
Capitulo de libro 4 0.06%
Libro 3 0.05%
Total 6660  100%

Source: Scopus data (2023)

According to the data presented in Figure 6, the area of
medicine is responsible for 57% of the total scientific
production, while the areas of biochemistry, genetics, and
molecular biology account for 11%. On the other hand, if
the production is analyzed according to the different types of
documents created, it can be seen that scientific articles
account for most of the production (98.7%). In comparison,
papers represent 1.16%, and book chapters (0.06%) and
books (0.05%) an even smaller number.

Selecting terms that appeared more than five times in the
title, keywords, and abstract fields yielded the data shown in
Figure 7. The degrees of connectedness estimated by
VOSviewer were used to designate each color to a set of
words related to each other.

e Blue cluster. ‘"cardiovascular disease" (n=7228
occurrences) is associated with the words: disease
association, prevalence, smoking, hypertension, diabetes
mellitus, young adult, adolescent, cross-sectional study.

e Red cluster. "aged" (n=3628 occurrences) clusters the
following words: mortality, complication, myocardial
infarction, stroke, temporal factors, age 80 years or older,
outcome assessment, treatment outcome, clinical trial,
cohort analysis, retrospective and prospective study, heart
failure, noninsulin-dependent, cardiovascular mortality.

e Green cluster. "cardiovascular risk" (n=2207 occurrences)
refers to a cluster of related words, including obesity,
glucose, cholesterol, body mass, blood pressure,
metabolism, triacylglycerol, blood glucose level, high-
density lipoprotein, blood cholesterol level, dyslipidemia,
systolic blood pressure.
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The groupings show that the most commonly used terms are

inextricably related to the subject of the study.

Figure 6. Keyword co-occurrence map.
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4. Discussion

The results demonstrate a growing trend in the number of
scientific documents addressing this thematic area, with
the highest concentration of publications in Latin America
between 2018 and 2022 (n=2936; 44% of the total) in the
Scopus database. According to Segura-Saldafia et al. [17],
there has been an increase in the volume of literature on
the topic in recent years. This is because cardiovascular
diseases negatively impact public health, necessitating
further study of these conditions and their consequences
[18-23].

On the other hand, the Universidade de S&o Paulo, a
Brazilian public university, stands out among the most
significant institutions in terms of the number of
publications it has produced, with 1277. Brazil, in turn,
has the highest rate of scientific production (63.9%), with
most articles being in English (77%). Additionally,
Lotufo, P.A., from the University of Sdo Paulo, is the
author with the highest number of publications (n=60).
Furthermore, Arquivos Brasileiros de Cardiologia
(n=682) and Revista Colombiana de Cardiologia (n=219)

randomizedicontrolled

were the most common sources of articles. However, the
most cited journals were the Brazilian Journal of Medical
and Biological Research, Arquivos Brasileiros de
Cardiologia, Plos One, and Saude Publica.

According to Benitez et al. [20], international cooperation
is crucial for academic advancement. Cardiovascular
diseases have surpassed all others as the leading causes of
death worldwide in recent years [24-29]. Therefore,
researchers have new avenues to explore the major
disorders associated with this pathology, such as
hypertension, type Il diabetes, coronary heart disease, and
stroke [30]. Consequently, this helps researchers address
the challenge of scientific production and establish
healthy habits such as physical exercise, a good diet, and
necessary medical monitoring (diabetes, cholesterol,
tobacco consumption, body weight, hypertension) that
benefit cardiovascular health [31-33].

Furthermore, the field of medicine is well-represented in
the reviewed articles. However, there is evidence of
interdisciplinary work in other fields, such as
biochemistry, genetics, molecular biology, nursing, etc.
Regarding document type, scientific articles accounted for
98.7% of the total. While the keyword "cardiovascular
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disease” was the most frequent, other terms such as
"aged" and "cardiovascular risk" did not significantly
differ from what researchers explored. Therefore, given
that heart diseases are the leading cause of mortality
among the population, with over 75% of those deaths
occurring in low- and middle-income nations [34-37], the
economic burden of cardiovascular pathologies is
substantial in Latin American countries where they are
prevalent [38-42].

Lastly, terms related to cardiovascular pathology suggest
a multidisciplinary approach. While deaths have
significantly decreased from the 1980s to the early 2020s,
there has been an alarming increase in overall mortality in
recent years [43-49]. Consequently, improving
cardiovascular health requires new approaches and
research [50-52]. Therefore, co-occurrence maps are
informative as they reveal how various academic
disciplines work together to produce research articles [53-
56].

5. Conclusions

This research aimed to conduct a bibliometric analysis of
scientific literature on cardiovascular pathologies in Latin
America between 2003 and 2023. The analysis of 6660
Scopus articles on cardiovascular disorders throughout the
research period shows that this condition encompasses a
variety of heart and vascular problems. 89% of all
production (5914 publications) was published between
2019 and 2022. Additionally, Brazil accounts for 63.9%
(4253 publications) of Latin American scientific research.
Furthermore, more articles have been published in
Arquivos Brasileiros de Cardiologia (682, to be exact)
than in any other journal. The University of Sdo Paulo
stands out with 1277 articles. Lotufo, P.A. is the author
with the most related articles (n=60). Scientific articles
represent 98.7% of production in medical topics (57%).
VOSviewer keyword analysis determined that
"cardiovascular disease" was the most used term.
Furthermore, research on cardiovascular diseases has
expanded its scope as medical, biochemical, genetic,
nursing, and pharmacological research has advanced,
incorporating these resources in a wide range of clinical
settings and scenarios. As the topic's relevance inspires
new studies, bibliometric analysis can help stay up-to-date
and recognize new researchers. Finally, from the
evaluation of publications on cardiovascular pathology, it
can be concluded that cardiovascular diseases are
significant due to being the leading cause of disability and
premature mortality, contributing to increased healthcare
expenditures. Therefore, medical research on this
condition thrives throughout Latin America and the
world.
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