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Abstract

Introduction: Latin America and the Caribbean (LAC) is one of the regions most affected by the  Espinosa I, Cuenca V, Eissa-Garcés A, Sisa

COVID-19 pandemic. Yet, there is scarce literature addressing the research strategies developed in . A bibliometric analysis of COVID-19

LAC to face COVID-19. research in Latin America and the Carib-
~ A N . ) . ) ) ) bean. Rev. Fac. Med. 2021;69(3):e94520.

Objective: To quantify and assess the production of scientific publications about COVID-19in 32 coun-  gnglish. doi: https://doi.org/10.15446/

tries of LAC between January 1 and July 31, 2020. revfacmed.v69n3.94520.

Materials and methods: Bibliometric study. Scientific papers on COVID-19 conducted in LAC or re-

porting data pertaining to LAC and published between January 1 to July 31, 2020, were searched in

the Scopus, PubMed, and LILACS databases. A subgroup analysis including only original research ar-

ticles was performed to determine the contribution of LAC countries to research on COVID-19, and

standardization measures (# of articles per million people) were applied to compare the country-spe-

cific production of this type of articles.

Results: Atotal of 1 291 publications were retrieved. Overall, most of them were non-original research

articles (81.72%), and the countries with the highest scientific production were Brazil (43.91%) and

Mexico (9.14%). However, after applying the standardization measures, Chile was the country with

the highest production of original articles (0.58 per million inhabitants). Regarding original studies

(n=236), cross-sectional design was the most common (25.84%). Diagnosis and treatment of the

disease was the main research focus (n=354; 27.42%). However, in the subgroup analysis (n=236),

epidemiology and surveillance were the most prevalent research focus (n=57; 24.15%).

Conclusions: During the study period, non-original research articles were predominant in the scien-

tific production of the LAC region, and interventional studies were scarce among original articles, while

the cross-sectional design predominated. Further research with a better quality of evidence should be

performed in these countries to contribute to the making of health policies aimed at easing the bur-

den of COVID-19 in the region and preparing for future pandemics.

Keywords: COVID-19; Biomedical Research; Bibliometrics; Latin America; Caribbean Region (MeSH).

Resumen

Introduccidn. Latinoamérica y el Caribe (LAC) es una de las regiones mas afectadas por la pan-  Espinosa I, Cuenca V, Eissa-Garcés A,

demia por COVID-19. Sin embargo, hay poca literatura sobre las estrategias de investigacion  Sisa I. [Un analisis bibliométrico de la

desarrolladas en la regién para confrontar esta enfermedad. investigacion sobre COVID-19 en La-
- 4= . L, . L . e tino América y el Caribe]. Rev. Fac.

Objetivo. Cuantificar y evaluar la produccion de publicaciones cientificas sobre COVID-19 en 32 yed. 2021;69(3):94520. English. doi:

paises de LAC entre el 1 de enero y el 31 de julio del 2020. https://doi.org/10.15446/revfacmed.

Materiales y métodos. Estudio bibliométrico. Se realizdé una bldsqueda de articulos cientificos ~ v69n3.94520.

sobre COVID-19 realizados en LAC o con datos de LAC, y publicados entre enero 1 y julio 31 de

2020 en Scopus, PubMed y LILACS. Se realizd un analisis de subgrupos en el que se incluyeron

solo articulos de investigacion original para determinar la contribucidn de los paises de la region a

la investigacidn sobre COVID-19; ademas, se utilizaron medidas de estandarizacion (# articulos

por millén de habitantes) para comparar la produccion de este tipo de articulos por pais.

Resultados. Se identificaron 1 291 articulos. La mayoria no eran investigaciones originales (81.72%),

y los paises con mas produccion fueron Brasil (43.91%) y México (9.14%). Sin embargo, luego de

aplicar las medidas de estandarizacion, Chile fue el pais con mayor produccidn de articulos origina-

les (0.58 por millon de habitantes). Respecto a los articulos originales (n=236), el tipo de disefio de

estudio mas comun fue el transversal (25.84%). El diagndstico y tratamiento de COVID-19 fue el

tema mas investigado en todas las publicaciones (n=354, 27.42%), pero en el analisis de subgrupo

(n=236), el enfoque de investigacion mas frecuente fue epidemiologia y vigilancia (n=57, 24.15%).

Conclusiones. En el periodo de estudio, los articulos no originales predominaron en la produccién

cientifica de LAC, y, entre las investigaciones originales, los estudios intervencionales escasea-

ron, mientras que los transversales predominaron. Se requiere realizar mas investigacion con una

mejor calidad de evidencia en los paises de la region para contribuir en la formulacién de politi-

cas de salud dirigidas a aliviar la carga de la COVID-19 y para prepararse para futuras pandemias.

Palabras clave: COVID-19; Investigacion biomédica; América Latina; Regidn del Caribe (DeCS).


https://orcid.org/0000-0002-6060-344X
https://orcid.org/0000-0001-7323-8798
https://orcid.org/0000-0002-9517-3435
https://orcid.org/0000-0002-7503-9044
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Introduction

OnMarch 11, 2020, the World Health Organization (WHO)
declared the Coronovarirus Disease 2019 (COVID-19),
caused by the infection with SARS-CoV2, a newly dis-
covered coronavirus, a pandemic.' Since then, the rapid
spread of the virus has affected many regions, includ-
ing Latin America and the Caribbean (LAC), where, as
of March 17, 2021, the number of confirmed cases re-
portedly exceeded 53 million.? In terms of confirmed
COVID-19 cases, Brazil is the most affected country
in the region, followed by Colombia, and Argentina.?

Although preventive strategies have been implement-
ed, urgent attention to the health crisis derived from the
COVID-19 outbreak is still required in LAC. Several re-
search efforts have been carried out to achieve a clearer
understanding of the disease, notably, through the accel-
erated growth in peer-reviewed and not peer-reviewed
(preprints) articles.** For instance, articles addressing
COVID-19 or topics related to it have been made free-
ly available online to the general public,® while the usual
time required for them to be accepted and published in
academic journals has decreased significantly, with some
papers reportedly undergoing a one-day peer review and
publication process.® However, it is essential that emerging
research prioritizes quality over quantity for the progress of
medical practice in the context of the COVID-19 pandemic.

In this context, bibliometric analysis allows for a com-
prehensive evaluation of trends and progress in scientific
production,’ thus helping researchers and policy makers
to develop disease-related public health initiatives.® Bib-
liometric studies focused on COVID-19 articles published
to date have shown descriptive patterns of worldwide
COVID-19 research output by mapping international
collaboration, evaluating the citation performance of
different documents, and ascertaining the relative con-
tribution of different research approaches to the total
body of evidence.® Though these studies have been
conducted mostly by authors with Chinese affiliations,
they have been primarily focused on global results.'°

Currently, Latin America has become the new epi-
center of the pandemic,'! as this region surpasses the
number of deaths in the United States alone, with over
530 000 deaths attributed to infection with SARS-CoV-2.2
Nevertheless, despite the severity of the scenario, there
is scarce literature addressing the research strategies
developed in LAC to face COVID-19. In this regard,
there are several bibliometric studies conducted in the
region during the pandemic,'?'* but the present study
broadens the bibliometricimpact indicators provided and
extends time interval analysis compared to these stud-
ies. A comprehensive evaluation of the current research
production in LAC is essential to support the making of
regional and national health policies, describe current
and future research priorities, and plan interventions
to tackle COVID-19 in the region.

Taking this into account, the objective of this paper
was to quantify and assess the production of scientif-
ic publications about COVID-19 in 32 countries of LAC
between January and July 2020.

Materials and methods

This is a cross-sectional study embedded in a bibliometric
analysis. Research data were extracted from the PubMed,
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Scopus, and LILACS electronic databases. PubMed and
Scopus have a high coverage of English-based journals,
whereas LILACS includes local journals in LAC published
mostly in Spanish and Portuguese.

Search strategy and selection criteria

The search strategy was applied for two different time
periods. The first period ranged from January 1 to June
6, 2020. The second search was conducted to increase
the sample size and covered the period between June
5 and July 31, 2020. There were no language restric-
tions. The following search strategies were used in the
PubMed, Scopus, and LILACS databases:

1. PubMed query equation:
(CCCE((2019 novel coronavirus disease) OR COVID19)
OR COVID-19 pandemic) OR SARS-CoV-2 infection) OR
COVID-19 virus disease) OR 2019 novel coronavirus in-
fection) OR 2019-nCoV infection) OR coronavirus disease
2019) OR coronavirus disease-19) OR 2019-nCoV disease)
OR COVID-19 virus infection) AND Country [Affiliation])

2. Scopus query equation:

(TITLE-ABS-KEY (2019 novel AND coronavirus AND dis-
ease) ORTITLE-ABS-KEY (covid19) OR TITLE-ABS-KEY
(covid-19 AND pandemic) OR TITLE-ABS-KEY (sars-
cov-2 AND infection) OR TITLE-ABS-KEY (covid-19 AND
virus AND disease) OR TITLE-ABS-KEY (2019 novel AND
coronavirus AND infection) OR TITLE-ABS-KEY (2019-
ncov AND infection) OR TITLE-ABS-KEY (coronavirus
AND disease 2019) OR TITLE-ABS-KEY (coronavirus
AND disease-19) OR TITLE-ABS-KEY (2019-ncov AND
disease) OR TITLE-ABS-KEY (covid-19 AND virus AND
infection) AND AFFILCOUNTRY (country))

3. In the case of LILACS, the aforementioned keywords
were used in the search strategy to retrieve scientific
output by country, but it was not possible to retrieve
a specific query equation.

The list of American countries established by the
WHO was taken into account to identify the LAC coun-
tries for the analysis, which were then categorized by
income according to the World Bank.'* The extracted
data was imported into a Microsoft Excel worksheet.
Before screening, a training session was conducted to
standardize definitions. Then, titles and abstracts were
screened independently by three members of the re-
search team. Articles considered eligible during the first
phase were subjected to full-text analysis. The inclusion
criteria were: (i) peer-reviewed articles related to health
sciences areas; (ii) articles about COVID-19; (iii) arti-
cles conducted/executed locally, with the exception of
authors with local affiliations reporting data from plac-
es outside LAC; (iv) publication date after January 1,
2020; and (v) articles that provided all the required bib-
liometric variables listed in the data collection section.

Data collection

To guarantee consistency in data collection, the research
team was trained to use standardized definitions across all
study variables. Discrepancies were resolved by the lead
author. Data including title, first and last author affilia-
tion, country, language, month of publication, and journal
were directly obtained from the manual screening. Biblio-
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metricindicators included: (i) “Affiliation” for the firstand
last author, categorized as university, hospital, or other;
(i) “Publication type,” categorized as original, system-
atic review, commentary/letter/editorial, or case/series
report; (iii) “Design type” for original articles only, cate-
gorized as ecological study, cross-sectional/prevalence/
survey study, case-control study, cohort study, random-
ized controlled trial, meta-analysis, or other (including
non-classical epidemiological study designs such as ge-
nomic, mathematical modelling, and lab-based studies);
(iv) “Research focus” specific to COVID-19, categorized
into epidemiology and surveillance system, biology re-
search, early detection and prevention research, diagnosis
and treatment research, provision of health services, psy-
chosocial aspects, public policy, or other; and (v) “Journal
quartile”, obtained manually from the SCImago Journal
and Country Rank websites, and categorized as Q1 (quar-
tile), Q2, Q3, Q4, or not applicable. Furthermore, to fully
associate a COVID-19 publication with a specific country,
the authorship byline could notinclude any authors from a
LAC country other than the one in which it was published,
or from outside the LAC region; otherwise, this publica-
tion was categorized as a multiple collaboration. Data
presented in this study are openly available in FigShare
at: https://figshare.com/s/b65b4737d6b635b38e9e.

https://doi.org/10.15446/revfacmed.v69n3.94520

Statistical analysis

Baseline characteristics of the COVID-19 publications
retrieved were summarized using descriptive statistics.
Categorical variables (bibliometric indicators) were re-
ported as frequencies and percentages. Chi-squared
test was performed to compare categorical variables. To
compare country-specific research production of origi-
nal research articles, the number of articles per million
individuals in the population was standardized. In addi-
tion, a subgroup analysis was performed including only
original research articles to better ascertain the specif-
ic contribution of LAC countries to the body of research
on COVID-19. All analyses were conducted using the R
software v1.1.463. A two-tailed p value of <0.05 was
considered statistically significant.

Results

The search strategy yielded a total of 3 686 papers in
Scopus/PubMed/LILACS databases published between
January 1to July 31, 2020. After the screening process
(Figure 1), 1 122 duplicate articles were excluded, and
an additional 1 273 articles failed to fulfill the inclusion
criteria. Asaresult, 1 291 (35%) studies were selected
for the final review and statistical analysis.

Records identified via

Identification search engines

Scopus, PubMed and LILACS

Duplicate records

(n=1 122)

Records excluded (n=1 273), reasons:
- Not concerning to COVID-19 (n=46)
- Before January 2020 (n=85)

Total records

(n=3 686)
I N
* Ll

Title/abstract
records screened
(n=2 564)
Eligibility >

\ 4

Included

analyzed (n=1 291)

- Full-text not available (=5)
- Non-peer-reviewed publications
(n=528)

Figure 1. Screening and selection process of the records according to the PRISMA (Preferred Reporting

Items for Reviews and meta-analysis) flowchart.
Source: Own elaboration.

Characteristics of publications in LAC

Table 1 shows that LAC countries produced more non-orig-
inal studies (81.72%) than original studies (18.28%)
and that LAC researchers preferred to publish in English
(79.71%) than in other languages. Regarding original
articles (n=236), cross-sectional studies were the most
common (25.84%); there were only 5 (2.12%) randomized

controlled trials (RCTs), and 15 (6.36%) meta-analyses.
Itis worth mentioning that original studies that were cat-
egorized as “other” designs obtained the highest output
in the region (53.81%). These studies comprised several
non-classical epidemiology designs, including genomic,
mathematical modelling, and lab-based research papers.
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Table 1. Baseline characteristics of Latin American and Caribbean publications related to COVID-19.

Characteristic

Commentary/Letter/Editorial

o Original
Publication type ) )
Systematic review
Case/series report
English
Language Spanish
Portuguese

Other t

Cross-sectional/Prevalence/Survey

Ecologic
Study design * Meta-analysis

Cohort

Randomized controlled trial

Case-control
Q1
Q2
Journal quartile Q3
Q4
Not ranked
University
Other #
Hospital

First author affiliation

University
Other #
Hospital

* Only original studies (n=236).

Last author affiliation **

Total (n=1 291)
n (%)

770 (59.64)
236 (18.28)
232(17.97)
53 (4.11)
1029 (79.71)
144 (11.15)
118 (9.14)
127 (53.81)
61 (25.84)
19 (8.05)
15 (6.36)
7 (2.97)
5(2.12)
2(0.84)
524 (40.59)
350 (27.11)
220 (17.04)
103 (7.97)
94 (7.28)
808 (62.58)
311 (24.09)
172 (13.32)
719 (55.69)
272 (21.11)
150 (11.62)

T Includes genomic, mathematical modelling and lab research studies.
¥ Other category means affiliation to a research institute, non-governmental organization (NGO), or other institutions.
** Percentages did not add up to 100 due to the presence of single-authored papers.

Source: Own elaboration.

Regarding the scientific influence of LAC publica-
tions, 40.6% of the studies were published in a Q1
journal. Travel Medicine and Infectious Disease (n=31)
and Cadernos de Saude Publica (n=26) journals pub-
lished most of the contributions from the region (data
not shown). Overall, academic institutions led the
production of COVID-19-related publications in the
region, with approximately 63% of the first and last
author affiliations corresponding to a university-based
institution (Table 1). Moreover, a steady increase
in COVID-19 publications from LAC was observed.
However, the scientific output decelerated in the last
month of the study period, going from 366 to 268 in-
dexed publications in June and July, respectively (data
not shown).

Country-specific output of COVID-19-related publications

In general, the countries with the highest scientific
production were Brazil (43.91%; 567/1 291), Mex-
ico (9.14%; 118/1 291), and Colombia (7.97%;
103/1 291). Multiple collaboration was reported in
23.5% (303/1 291) of the articles. Countries located

in Central America and the Caribbean were the low-
est producers (Table 2).

This trend persisted after performing the subgroup
analysis assessing original contributions only. Howev-
er, after standardizing research output by population,
Chile produced the most (0.58 publications/per million
population), while Peru produced the least (0.12 publi-
cations/per million population) (Table 3).

Primary research focus in Latin America and the Caribbean

Table 4 shows that disease diagnosis and treatment
(n=354; 27.42%) and provision of health services (n=304;
23.55%) were the main research focus, while early de-
tection and prevention research was the least common
(n=61; 4.72%). In the subgroup analysis that only
included original articles (n=236), however, epidemiol-
ogy and surveillance (24.15%) was the most common
research focus, followed by diagnosis and treatment
(17.79%), while the “other” category was the least com-
mon (3.38%). Brazil produced the highest number of
articles related to diagnosis and treatment (48%), fol-
lowed by multiple collaborations (20.3%).
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Table 2. Distribution of Latin American and Caribbean publications by publication type (n=1 291).

o Systematic CRT L R .
Original study review Lgtter/ Case/series report
Country n=236 n=232 Editorial n=53
18.28% 17.97% n=770 4.11%
59.64%

Barbados - - 2 (0.26) -
Trinidad and Tobago = - 1(0.13) 1(1.88)
Argentina 6(2.54) 7 (3.02) 44 (5.71) 1(1.88)
Brazil 96 (40.67) 87 (37.50) 359 (46.62) 25 (47.17)
Chile 11 (4.66) 12 (5.17) 32 (4.15) 2(3.77)
Colombia 13 (5.51) 27 (11.64) 60 (7.79) 3 (5.66)
Cuba - - 2 (0.26) -
Costa Rica - - 1(0.13) -
Dominican Republic = = 2 (0.26) =
Ecuador 4(1.69) 2(0.86) 6(0.77) 1(1.88)
Grenada - 1(0.43) - -
Jamaica - - 1(0.13) -
Mexico 29 (12.28) 20 (8.62) 59 (7.66) 10 (18.87)
Panama - 1(0.43) 1(0.13) -
Peru 4(1.69) 5(2.16) 24 (3.12) 3(5.66)
Uruguay = 1(0.43) 3(0.4) =
Venezuela - 1(0.43) 3(0.38) -
Bolivia 3(1.27) 1(0.43) 2(0.26) -
Guatemala = = 2 (0.26) =
Nicaragua = = 1(0.13) =
Paraguay - 1(0.43) 2 (0.26) -
El Salvador - 2 (0.86) - -
Haiti = - 1(0.13) -
Multiple collaboration 70 (29.66) 64 (27.59) 162 (21.04) 7 (13.21)

Data are presented as n (%); (-) = missing data.
Source: Own elaboration.

Table 3. Standardized COVID-19-related original publications in LAC by population between January and July 2020.

Number of original publications Population * Articles per 1 million population

Brazil 212559417 0.45
Mexico 29 129132739 0.22
Colombia 13 50882891 0.26
Chile 11 19116201 0.58
Argentina 6 45195774 0.13
Ecuador 4 17643054 0.23
Peru 4 32971854 0.12
Bolivia 3 11673021 0.26

* Data extracted from '°
Source: Own elaboration.
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Table 4. Distribution of Latin American and Caribbean publications by specific research focus (n=1291).

Epidemiology . detection
and =l and
. research .
surveillance = prevention
n=124
n=124 9.6% research
9.6% =8 n=61
4.72%
Barbados = = =
High  Trinidad
income and 5 = 5
Tobago
Argentina 2(1.61) 10 (8.06) 5(8.19)
Brazil 73(58.87) 45(36.29) 17 (27.87)
Chile 5(4.03) 6 (4.83) 1(1.63)
Colombia 8 (6.45) 14 (11.29) 6(9.83)
Cuba - 1(0.81) 1(1.63)
Costa Rica = = =
Dominican
Upper- Republic . L) .
middle
income Ecuador - 1(0.81) 1(1.63)
Grenada = = =
Jamaica = = =
Mexico 2 (1.61) 12(9.67)  10(16.39)
Panama 1(0.81) - 1(1.63)
Peru 4(3.22) 2(1.61) 1(1.63)
Uruguay - - 1(1.63)
Venezuela = 2(1.61) 1(1.63)
Bolivia 3(2.42) - -
LewEe Guatemala = = =
middle Nicaragua - - -
INCOME  paraguay - 1(0.81) -
El Salvador = 1(0.81) =
Haiti = = =
Lower Multiol
Income Multiple ~ —5¢ 50.96) 28(22.58)  16(26.22)

collaboration

Data are presented as n (%).
Source: Own elaboration.

=10)%

Diagnosis

Provision

and of health Psychosocial Put_>|ic
treatment services EEIREE ey
n=118 n=132
= || S 9.14% | 10.22%
27.42% 23.55% : :

- - 1(0.84) 1(0.75) -
1(0.28) - - 1(0.75) -
13(3.67) 13 (4.27) 5 (4.23) 3(2.27)  7(9.45)

170(48.02) 110(36.18) 47(39.83) 62 (46.96) 43(58.11)
17 (4.8) 20 (6.57) 6 (5.08) 2(1.51) -
20 (5.64) 34(11.18) 8(6.77) 5(3.78) 8(10.81)

- - 1(0.84) - -

- - 1(0.84) - -
4(1.12) 3(0.98) 4(3.38) - -
1(0.28) - - - -

- 1(0.32) 5 - i

46(12.99) 27(8.88) 1(0.84)  18(13.63) 2(2.7)
5(1.41) 5 (1.64) 8(6.77) 10(7.57) 1(1.35)
2(0.56) - 1(0.84) - -
1(0.28) - - - -
1(0.28) 2(0.65) - - -

- 2(0.65) = - _

- - - 1(0.75) -

- 1(0.32) 1(0.84) - -
1(0.28) = 2 - i,

- - 1(0.84) - -

72(20.33) 86(28.28) 33(27.96) 29(21.96) 13(17.6)

Original publications: overall trend, country-specific
contribution, and impact

Regarding original research articles (n=236), most of
them were published in Q1 journals (n=112; 47.46%),
with most of these articles being classified as multiple
collaborations (n=44; 39.28%). Brazil was the main
producer of Q1 publications (n=39; 34.82%) across
the region, but also had the largest number of publica-
tions in non-indexed journals (n=16; 66.67%). Figure 2
shows that among original publications, the most prev-
alent study design was the category “other” (53.81%),
and the least common design was case-control (0.84%).
Multiple collaboration produced more meta-analysis and
cross-sectional publications compared to Brazil.

The focus of the different types of original articles
(n=236) is summarized below:

Epidemiology and surveillance (24.15%)

Epidemiological research in the region was mostly dedi-
cated to reporting the burden of COVID-19 (prevalence

and incidence), and addressing under-reporting in dif-
ferent geographical areas, primarily Brazil. Some papers
reported modelling data and the impact of risk mitiga-
tion interventions at the population level. Risk factors
such as other viral diseases (e.g., dengue) and deter-
minants of health that predispose to the development
of COVID-19 were reported as well. Few studies were
dedicated to reporting the effective reproductive number
inthe region, and how it varies depending on the imple-
mentation of multifaceted public health interventions.

Diagnosis and treatment (17.8%)

Published literature in this category focused on reporting
the most common underlying conditions, clinical symp-
toms, and laboratory/imaging findings among patients
treated for COVID-19, as well as criteria for admission to
intensive care units. Some studies investigated potential
predictive tools to identify disease severity and lethality
in patients. Otherimaging-focused studies evaluated the
utility of chest X-ray in the early diagnosis of COVID-19.
Treatment options assessed in published research included
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a variety of drugs such as glucocorticoids, convalescent
plasma, lithium, famotidine, and sofosbuvir. Five random-
ized clinical trials (RCTs) were conducted in the region

https://doi.org/10.15446/revfacmed.v69n3.94520

and evaluated the following drugs: chloroquine diphos-
phate, ACEI/ARB, remdesivir, and hydroxychloroquine
alone or in combination with azithromycin or nitazoxanide.

Figure 2. Distribution of original publications by study design in LAC (n=236).

The bars represent the distribution of study designs (ecologic, cross-sectional/prevalence/survey, case-control, cohort,
randomized controlled trial, meta-analysis, other) among original studies in Latin America and the Caribbean region. The
category “others” includes genomic, mathematical modelling, and laboratory studies.

Source: Own elaboration.

Provision of health services (16.1%)

In this category, the published evidence provided recom-
mendations on safety measures for health care workers
and their associated facilities, especially among sur-
geons and oncologists. Biosecurity measures required
to resume the performance of elective procedures, as
well as disease management and treatment options for
cancer patients, were emphasized. Additionally, diabe-
tes and ethical topics were discussed in terms of impact
and health provision, respectively.

Biological research (12.3%)

Biological research in the region focused on three main
topics. First, the phylogeographic characteristics of the
virus and its relationship to known coronavirus strains
were examined. For example, several studies under-
took a phylogeographic reconstruction of SARS-CoV-2
and found a relationship with the bat SARS-like coro-
navirus. Two other studies focused on the tendency of
South American genome sequences to be similar to Eu-
ropean strains rather than Chinese strains, indicating
positive selection and mutations taking place. Second,
the pathophysiology of the virus was investigated, and
researchers reported a relationship between the ACE2

receptor and symptom severity among patients with
COVID-19. Investigations of different pathways for oth-
er symptoms like anosmia, hypoxemia, coagulation,
and interstitial pneumonitis were also reported. Final-
ly, various studies focused on molecular investigations
aimed at targeted therapeutic approaches.

Public policy (10.2%)

Studies on public policies in the region primarily fo-
cused on determining the impact of partial lockdown
and social isolation/distancing. Some of these studies
combined epidemiology and surveillance data to model
the implementation of public policies in LAC.

Psychosocial aspects (9.7%)

The studies aimed to address psychosocial issues associ-
ated with COVID-19, such as suicide during quarantine,
perception of stress during the pandemic, emotional
impact of the pandemic on caregivers, anxiety when
scheduling medical appointments, and how personality
differences may require tailored prevention strategies
to cope with quarantine. Another important aspect
assessed was the social impact of COVID-19, which in-
cluded changes in lifestyle, eating habits, and physical
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activity as a result of the confinement. Finally, some
articles discussed the implications of online medical
education.

Research on early detection and prevention (6.3%)

Most of the studies in this category mathematically mod-
eled the impact of social distancing measures and the
inefficiency of implementing “soft” quarantine measures.
Some studies reported evidence regarding personal
protection measures in the community and health care
facilities. At the community level, one study assessed
the impact of handwashing as a containment measure
within a complicated community. At the health care fa-
cility level, another study reported on the use of plasma
hydrogen peroxide for intrahospital disinfection.

Other (3.4%)

This category encompasses studies on environmental
issues, media, and dietary habits during the lockdown.
For example, one study analyzed ozone levels and air
quality during partial lockdown in Brazil. Other studies
investigated potential media misinformation, exagger-
ation, and excessive fear generated in relation to the
COVID-19 pandemic.

Discussion

Opportunities to study COVID-19 and its various effects
have increased dramatically during this unprecedent-
ed pandemic. Even though LAC is not a region known
for producing a lot of research, it has made efforts to
combat the pandemic, some of which are still ongoing.
However, the first line of defense against a pandemic
is information, which can only be obtained through re-
search. The goal of the present study was to quantify
and assess the output of LAC scientific literature specif-
ic to the COVID-19 crisis. The following were the main
findings: (i) most articles in the region were non-original
(81.6%), (ii) there was a lack of interventional studies
among original articles, and (iii) epidemiology/surveil-
lance was the main research focus (24.1%).

In many ways, the results obtained here greatly con-
tribute to the current understanding of the production of
COVID-19-related publications in LAC countries. First,
we built upon previous bibliometric studies conduct-
ed in the region, which presented data until April and
only included Latin American countries;'*'* the present
study provides data until July and included Caribbean
countries in the search. Second, a subgroup analy-
sis of only original articles was performed to quantify
and ascertain better the contributions made in LAC of
COVID-19-related publications. Thus, it was possible
to describe the publication trend of these contributions
by country, study design, research focus, and jour-
nal ranking, whereas previous bibliometric research on
COVID-19-related publications in the region primari-
ly focused on production variables.'>'* For example,
one analysis of COVID-19-related publications in LAC
using several databases mostly provided general ev-
idence by type and topic of local scientific production
regarding COVID-19.** In contrast, the present analysis
provides a detailed overview of the COVID-19 publica-
tions conducted in the LAC region by categorizing them
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by study design and eight different research focuses.
Hence, the topics that were not covered in said study
were included here, such as health-care delivery and
public policy issues.

The fact that scientific production in LAC decelerated
during the month of July is alarming, considering that
COVID-19-related mortality continues torise in the re-
gion. This may be due to a delay in the indexing process
of databases in relation to the date of search. Another
possible reason could be the economic repercussions
of the pandemic, particularly if research budgets have
been cut to supplement institutions that have been pro-
viding aid during the crisis.'”

To maintain a consistent flow of scientific output, LAC
must once again adapt to perform research efficiently
with limited resources. Several countries across the re-
gion have implemented policies to provide financial aid
for conducting research on the pandemic. Brazil, forin-
stance, has allocated more than 100 million dollars to
conduct research focused on diagnosis and prevention
of SARS-CoV?2 infection.'® However, investment does
not always translate into a direct increase in scientific
output to combat COVID-19. Governments in LAC have
displayed a lack of awareness by failing to recognize the
importance of generating knowledge, which ultimate-
ly benefits all members of society.!” The current crisis
is an important opportunity for regional stakeholders
to support the implementation of appropriate public
health decisions and initiatives leading to an overall
rapid recovery of the region from the negative effects
of the pandemic.*

It is worth noting that a high output of scientific lit-
erature does not necessarily mean that a country is
producing quality research; thus, other factors need
to be assessed.?® The majority of articles in our study
(40.59%) were published in a Q1 journal, which is as-
sociated with a higher journal quality and prestige. This
percentage increased to 47.45% when original publica-
tions were assessed alone. Compared to our findings,
Gregorio-Chaviano et al. found that Latin American pub-
lications about COVID-19 were published mostly in Q2
and Q3 journals (30.28%).'* One possible explanation
for this finding is that this analysis used a search strat-
egy that retrieved research published up until April 23,
2020, resulting in a smaller sample size compared to our
study. Overall, LAC researchers preferred to publish in
the journal Travel Medicine Infectious Disease (n=31),
as described in another study,' followed by Cadernos
de Saude Publica (n=26). Nevertheless, a bibliomet-
ric study by Gallegos et al. that analyzed 117 articles
indexed until May 2020 in regional scientific databas-
es found that Cadernos de Saude Publica was the most
prevalent journal,?* which is not surprising considering
that Brazil is the country with the largest scientific pro-
duction of the region, ranking tenth in terms of COVID-19
research production worldwide with a total of 249 arti-
cles based only on first author information, compared
with 96 studies we found.?

Original articles involving multiple collaborations are
more likely to be published in a Q1 journal than those
written by authors from a single country (39.28% vs.
34.82%, p-value <0.05), demonstrating that collab-
orative research between developed and developing
countries brings together the necessary skills and brain-
power to maximize research efforts.?*?*
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In general, there are more non-original articles (81.6%)
than original articles (18.3%) in the region. In the non-orig-
inal articles category, 59.6% articles are commentaries,
letters to the editor or editorials, similar to what has
been reported in other parts of the world,>?° reflecting
the rapid increase in scientific production at the begin-
ning of the pandemic. One possible explanation for the
increase in non-original articles could be that journalsim-
plemented a fast track for revisions of COVID-19-related
articles, with a median time of acceptance of 2-6 days."
Another reason why most research production from LAC
at the time was non-original may be that, at the begin-
ning of the pandemic, most of the disease burden fell on
China and European countries (Spain and Italy), while
LAC countries were preparing their healthcare systems
to receive imported cases. Consequently, most of the
COVID-19-related publications coming from LAC during
the first trimester of 2020 reflected personal opinions on
how containment efforts should be undertaken at the lo-
cal, national, and regional levels.

In the present study, observational studies led the
publication pattern in the region. Experiences such as
Ebolain 2014 show that research on these topics is usu-
ally cross-sectional rather than longitudinal. This could
be explained by the fact that health emergencies are al-
leviated faster with short-term benefit actions than with
long-term observation.?® However, the SARS-CoV-2 vi-
rus seems to behave differently than previous viruses
such as MERS and SARS-CoV-1.?" In 2003, the SARS
epidemic was contained because most patients were
symptomatic, and transmission from person to person
was not as efficient as in the case of the SARS-CoV-2
virus.”® Thus, COVID-19 continues to be a threat that
requires both immediate and long-term attention.

During the study period, the production of studies
in LAC with the quality of evidence required to sup-
port the formulation of health policies, such as cohorts,
RCTs, and meta-analysis, is limited (2.97%, 2.12% and
6.36%, respectively). Unfortunately, despite a strong
enrollment capacity, this is not the first time that LAC
has struggled with clinical research.?® One of the main
reasons for this situation could be the lack of a proper
research agenda, the lack of communication between
researchers and policy-makers, and scarce funding in
the region. 8303

In LAC countries, the overall production of COVID-19-re-
lated publications focused on diagnosis/treatment (27.4%),
which is in consistent with what has been described in
previous bibliometric studies conducted in the region.'>'*
However, in the subgroup analysis, where only original
articles were assessed, the main area of research was ac-
tually epidemiology/surveillance (24.15%), which differs
from the findings by Gianola et al.® in a study addressing
the characteristics COVID-19-related scientific publica-
tions worldwide, where the most common research area
was COVID-19 prevention and control (26.1%). As the
pandemic progresses, other areas such as early detec-
tion and prevention, diagnosis and treatment, and health
care delivery should be prioritized, so that efforts to alle-
viate the crisis in the region are more directly informed.*°

Our study has several strengths. The firstis the com-
prehensive quantification and mapping of the research
conducted in LAC, which is a well-defined worldwide as
the epicenter of the COVID-19 pandemic. Our study
also included the LILACS database, which is a region-
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al search engine that includes publications that are not
indexed in PubMed or Scopus, so the underreporting of
COVID-19-related publications in LAC is less likely. In
addition, excluding studies that did not use local data
reduced the possibility of outcome misclassification bias,
resulting in robust data to appropriately inform region-
al and national health policies.

Despite these strengths, some limitations should be
mentioned, such as the fact that publications prior to
January 2020 were excluded from this study; however,
the first COVID-19 case in a LAC country was report-
ed in February 2020, so the risk of misclassification is
low. Moreover, bibliometric impact indicators, such as
the H index or number of citations per article, were not
evaluated and, instead, journal quartiles and specific
research approaches were used to assess the impact
of the contributions made in LAC.

Furthermore, only first and last author affiliations were
included in the analysis, which may lead to an under-
representation of LAC authors listed in other authorship
positions, so future studies should evaluate all author-
ship bylines and their affiliations. Also, potential reliable
evidence to inform clinical practice or evidence-based
decision-making in the form of preprints could have been
omitted from the present study; while we consider that
preprints should be included in future studies, this type
of non-peer-reviewed document should be approached
with caution, as they could have an information bias,
as previously reported.*?

Another shortcoming of the present study is that only
three comprehensive databases (LILACS, PubMed and
Scopus) were consulted to retrieve COVID-19-related
publications conducted across the region, so eligible
publications not indexed in these databases may have
been omitted;**** however, it is expected that any missed
publication may have little impact because Scopus alone
covers more journals than PubMed and Web of Science.**
Also, disaggregate data regarding international collab-
oration among the publications on COVID-19 that were
analyzed was not presented here, so future analyses
should provide this important information. Finally, the
COVID-19 publication trend found during the first half of
2020 may not reflect current scientific production across
LAC, thus, findings should be interpreted with caution.

Our study has important regional decision-making
implications that can help strengthen public policies
and contribute to the scientific community in LAC. In
this context, regional and local leaders and stakehold-
ers should pay attention to the region’s lack of original
articles, and the pandemic should be reframed as an
opportunity to increase the volume of high-quality re-
search. Given the high burden of COVID-19 in LAC, this
region is likely eligible for conducting clinical studies that
may provide a better understanding of the disease and
its course.??*° Therefore, local governments should also
promote research by allocating funding and facilitating
international and/or regional collaboration.

The pandemic is likely to continue in the long term,
but there is limited literature on effective pharmacologic
therapies; however, at the time of writing this manuscript,
several vaccines for COVID-19 are already available un-
der emergency use authorization, mostly in developed
countries. Thus, besides increasing research in on the
diagnosis and treatment of COVID-19, LAC countries
should conduct more research on early detection and
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prevention, health care service delivery to patients with
the disease, and evaluation of national programs imple-
mented to combat the pandemic. While most regional
governments anticipate that developed countries will
seek long-term solutions to the COVID-19 crisis, LAC
countries may have access to opportunities and initia-
tives that could contribute vital and valuable knowledge,
both regionally and globally.

Conclusions

COVID-19 remains a global threat that requires imme-
diate research attention, particularly in epicenter areas
such as the LAC region. Researchers in this region have
shown greatinterest in disseminating information inter-
nationally through the publication of works in high-impact
journals; however, during the study period, non-original
research articles predominated in the scientific production
of the region, and among original articles, interventional
studies were scarce, while cross-sectional predominated.

Researchers and policymakers in these countries must
adopt the mindset that, in times of emergency and un-
certainty, high-quality information is the best defense we
have to prepare the world for this pandemic and others
to come. Consequently, further research with a better
quality of evidence should be performed in these coun-
tries to contribute to the formulation of health policies
aimed at easing the burden of COVID-19 in the region
and preparing for future pandemics.
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