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Abstract

Background: In Latin America, research in neuroscience and psychology has had a continuous development; however, the
magnitude of this development and its impact on the comparison to other regions or countries has not been well studied.
Objective: The objective of the study was to carry out a bibliometric analysis of scientific productivity in neuroscience and
psychology in Latin America. Methods: We consulted the Scimago Journal and Country Rank database to obtain the clas-
sification of the Latin American countries in these knowledge disciplines, during the period from 2015 to 2020. Results: We
found 32 Latin American countries with citable documents in these disciplines. Notably, 90% of Latin American scientific
productivity is concentrated in five countries: Brazil, Mexico, Argentina, Chile, and Colombia, with Brazil being the leading
country in all cases. Conclusions: Research in neuroscience and psychology in Latin America has had a sustained and
moderate growth. However, it is highly circumscribed in these five countries.
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Contribuciones de América Latina en investigacion en el campo de las neurociencias y
la psicologia

Resumen

Antecedentes: En América Latina, la investigacion en neurociencias y psicologia ha tenido un desarrollo continuo; sin em-
bargo, hasta el momento la magnitud de dicho desarrollo y su impacto en comparacion a otras regiones o paises no ha
sido bien estudiada. Objetivo: Realizar un analisis bibliométrico de la productividad cientifica en neurociencias y psicologia
en Latinoamérica. Material y métodos: Se consulté la base de datos Scimago Journal and Country Rank para obtener la
clasificacion de los paises de Latinoamérica en estas disciplinas del conocimiento, durante el periodo comprendido del 2015
a 2020. Resultados: Encontramos 32 paises latinoamericanos con documentos citables en estas disciplinas. Notablemente,
el 90% de la productividad cientifica latinoamericana esta concentrada en cinco paises: Brasil, México, Argentina, Chile y
Colombia, siendo Brasil el pais lider en todos casos. Conclusion: La investigacion en neurociencias y psicologia en Amé-
rica Latina ha tenido un crecimiento sostenido y moderado, pero ésta se encuentra muy circunscrita a estos cinco paises.
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Introduction

Neurosciences are a group of scientific disciplines
that study the structure, organization, and function of
the nervous system. To achieve this aim, neuroscience
includes disciplines such as psychology that provides
knowledge about the human psyche and the functional
biological systems. The importance of scientific re-
search in neuroscience and psychology relies on pro-
viding knowledge to establish explanatory models of
behavior and design strategies for clinical, educational,
or social intervention'. Recently, in Latin America,
research in these fields has had a sustained develop-
ment?; however, so far, the magnitude of said develop-
ment and its impact on other regions or countries is
unknown, which is a transcendental step to establish
or modify policies to support and promote scientific
research in any country. This type of information also
provides each nation with a clear vision of the results
and impact of its governmental efforts.

One of the mechanisms through which the scientific
community can be provided with indicators of produc-
tivity, impact, and acceptance of new ideas by academ-
ic peers is by the analysis of international databases
that provide quantitative information and allow compare
countries or regions®. In particular, the SCImago Jour-
nal database includes the journals and world scientific
indicators obtained from the information contained in
the Scopus® database (Elsevier B.V.), the largest ab-
stract and citation database of peer-reviewed literature
worldwide. The SCImago Journal database is devel-
oped by non-profit and independent organizations: the
Consejo Superior de Investigaciones Cientificas, Uni-
versity of Granada, Extremadura, Carlos Il (Madrid),
and Alcala de Henares*.

Likewise, within the SCIimago Journal and Country
Rank, database is the SCImago Journal Rank (SJR)
index, which serves as a comparative reference of the
productivity and impact of research in the various areas
of knowledge developed by each country, which is up-
dated annually during the months of April-dune3s.
Thus, the aim of this work was to carry out a bibliomet-
ric analysis of the publications made in Latin America
in the fields of neurosciences and psychology to know
the state-of-the-art of the scientific development in
Latin American countries.

Methods

A bibliometric analysis was carried out on the data-
base SCImago Journal and Country Rank (http:/www.

scimagojr.com), which includes all the information con-
tained in the Scopus® database, which is the largest
abstract and citation database of peer-reviewed litera-
ture in the world*. Citation data were obtained from
more than 34,100 titles from 5,000 international pub-
lishers and 239 countries worldwide*. The ranking of
Latin American countries in two disciplines of knowl-
edge was consulted: neuroscience and psychology. In
both cases, the period analyzed ranged from 2015 to
2020. To avoid exclusions of scientific contributions in
the field of psychology, we selected all the categories
enlisted and pre-stabilized in the database, that is, ap-
plied psychology, clinical psychology, educational psy-
chology, psychology of development, cognitive-experi-
mental psychology, neuropsychology, physiological
psychology, general psychology, and social psycholo-
gy. In the field of neurosciences, all the sub-disciplines
described in the database were selected without any
exclusion: behavioral neuroscience, psychiatric neuro-
science, cellular and molecular neuroscience, cognitive
neuroscience, developmental neuroscience, autonomic
and endocrine systems, neurology, general neurosci-
ence, and sensory systems.

For both disciplines (psychology and neurosciences),
data were extracted from all Latin American countries
with scientific production (n = 32 countries), which were
ordered in descending order according to the total num-
ber of documents published in 2020 (the most recent
year documented). All these metrics were based on
Scopus® database as of April 2021. The same criteria
were taken into account to obtain the “h” indexes for
each country. For the analysis of the total number of
citations, a search was carried out that included the
past 5 years (2015-2020) of scientific productivity by
country.

The analysis was based exclusively on citable docu-
ments, which included those texts submitted to rigorous
arbitration by academic peers and, therefore, published
in so-called refereed and indexed journals. In addition,
the following parameters were included in the docu-
mentary analysis: the “h” index, consisting of the total
of citable documents published, the number of citations
received, and the number of citations per document.
The “h” index quantifies both the scientific productivity
and the scientific impact of a journal, a researcher or
a country. This represents the number of citations re-
ceived for each article in descending order and is cal-
culated by obtaining the number of articles (h) of the
journal that has received h number of citations, that is:

h-index (f) = max; min (f(i), /)
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Where: “f” is the function corresponding to the num-
ber of citations of each publication, while “i” corre-
sponds to the maximum and minimum position of the

citations received by each publication.

Results

Research productivity in the field of
psychology

In the field of psychological research, we obtained
records from 32 Latin American countries, which to-
gether published 4069 citable documents in 2020. It
should be noted that the number of documents pub-
lished in Latin America increased by approximately
30% in the course of the past 5 years. Notably, 86.3%
of these texts were produced in five countries: Brazil,
Mexico, Chile, Colombia, and Argentina (Table 1).
Therefore, and for the purposes of simplifying the in-
formation, we decided to analyze in detail the produc-
tivity of these five countries during the past 5 years
(2015-2020) (Figure 1A). The data suggest that the
region’s productivity is ascending. The Colombian case
is the most notable, since in this period, its number of
published documents increased by more than 200%,
going from 152 texts in 2015 to 358 texts in 2020.

Subsequently, we analyzed the number of citations
obtained by these five countries (Figure 1B) and, in
general, we observe a significant decrease in this item.
However, the Brazilian case shows a very marked de-
cline (approximately 13 times) in the number of citations
received in 2019 (553 citations) compared to 2015 (7,424
citations). However, this country is experienced a sig-
nificant improvement, reaching 1,776 citations in 2020.
An exceptional case was Puerto Rico, which, during
2018, obtained a total of 429 citations that placed it very
close to Argentina (511 citations), but in 2020, Puerto
Rico showed a very pronounced drop (26 citations) and
its productivity follows the same global behavior of the
entire region. Finally, Colombia is the country with the
highest ratio of citations per document (0.82), followed
by Brazil (0.73), Chile (0.69), Mexico (0.55), and Argen-
tina (0.54).

When analyzing the h-index, we observed that Brazil
was the country with the highest value in the entire
region (h = 126) with a considerable advantage over its
Latin American counterparts: Mexico (h = 82), Argenti-
na (h = 73), Chile (h = 71), and Colombia (h = 63).
However, this indicator is below the 10 most influential
countries in this field: the United States (h = 863), the
United Kingdom (h = 474), Canada (h = 412), the

Table 1. Latin American productivity in the field of
psychology in 2020. The table shows the total number of
indexed (citable) publications for each country in
decreasing order. Metrics based on Scopus® data as of
April 2021

Brazil 1,776 1,352 126
Chile 563 398 Al
Mexico 494 282 82
Colombia 358 306 63
Argentina 320 184 73
Peru 154 102 45
Ecuador 102 58 20
Uruguay 55 38 29
Jamaica 29 16 23
Puerto Rico 27 26 58
Cuba 24 31 32
Costa Rica 23 18 35
Dominican Republic 19 16 13
Paraguay 15 1" 7
Venezuela 15 1 35
Trinidad and Tobago 14 3 24
Bolivia 12 2 20
Panama 12 16 16
Guatemala 10 5 15
Honduras 8 3 6
Barbados 8 0 13
Haiti 8 4 1
Suriname 6 6 4
El Salvador 3 1 12
Grenada 8 5 9
Guyana 2 0 4
Saint Vincent and the 2 1 2
Grenadines

Nicaragua 2 1 7
Bahamas 1 0 8
Saint Lucia 1 2 2
Antigua and Barbuda 1 0 2
Guadeloupe 1 1 5
Belize 1 1 1
Total 4,069 2890 || -
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Figure 1. Scientific productivity in the field of psychology during the period from 2015 to 2020. Total number of citable
documents published during the last five years. A: total number of citations obtained by each country. B: in both cases,
the graphs show data from the five most influential countries in this area.

Netherlands (h = 358), Germany (h = 357), Australia
(h = 305), Israel (h = 227), France (h = 227), Italy
(h = 224), and Belgium (h = 217).

The average of citations per document in 2020 that
Latin American countries received (0.62 citations per
document) is approximately 40% the average of the 10
most influential countries in the field of psychology (1.04
citations per document). Taken together, these results
indicate that Latin America, despite having relatively
discrete h-indexes, the average number of citations
generated for each document did not show a significant
lag compared to more developed countries.

Research productivity in the neuroscience
field

In the field of neurosciences, the analysis revealed
a record of 32 Latin American countries, which togeth-
er published a total of 4,267 citable documents in
2020. The region’s global productivity rose 30% over
the course of 5 years. Once again, five countries stand
out as they produced 90.4% of these texts: Brazil,
Mexico, Argentina, Chile, and Colombia (Table 2).
Again, to simplify the information, we analyzed in de-
tail the productivity of these five countries during the
past years 2015-2020 (Figure 2A). Two countries
stand out with the highest growth rates: Colombia
(215%, from 115 documents in 2015 to 248 documents
in 2020) and Chile (169%, from 228 texts in 2015 to
387 texts in 2020).

Subsequently, we analyzed the number of annual
citations obtained by these five countries (Figure 2B).
Unfortunately, as in the field of psychology, the data
obtained with neurosciences indicate that the five

countries show a sustained decrease in the number of
citations. Once again, Brazil showed a very important
drop, going from 21,863 citations in 2015 to 1560 cita-
tions in 2019 (a drop of approximately 14 times). How-
ever, Brazil shows a partial recovery in 2020 when it
reached 2071 citations. Of these five countries, Colom-
bia is the country with the highest proportion of cita-
tions per document (1.38), followed by Brazil (1.27),
Chile (1.25), Argentina (1.09), and Mexico (0.93).

The countries with the highest h-indexes are Brazil
(h = 206), Argentina (h = 146), Mexico (h = 134), Chile
(h = 117), and Colombia (h = 80). Again, the compari-
son with more developed countries showed important
differences in this indicator: the United States (h = 895),
the United Kingdom (h = 585), Germany (h = 507),
Canada (h = 465), France (h = 419), Italy (h = 383), the
Netherlands (h = 376), Japan (h = 365), Switzerland
(h = 358), and Australia (h = 333). However, it should
be noted that the average number of citations per doc-
ument in 2020 that the top 10 of Latin American coun-
tries received was 1.13 citations versus 1.515 average
citations of the 10 most influential countries in the field
of neuroscience. Taken together, these results indicate
that Latin American productivity in neuroscience pres-
ents some difficulties, but its receptivity at the global
level (manifested by the average number of citations)
is quite acceptable and competes with that of countries
with greater socioeconomic development.

Discussion

In this study, we analyzed productivity in the area of
psychology and neurosciences in Latin America in
the period from 2015 to 2020 (the most recently
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Table 2. Latin American productivity in the field of
neurosciences in 2020. The table shows the total number of
indexed (citable) publications for each country in decreasing
order. Metrics based on Scopus® data as of April 2021

Brazil 2,071 2,894 206
Mexico 124 701 134
Argentina 426 504 146
Chile 387 527 17
Colombia 243 369 80
Peru 65 79 41
Ecuador 64 69 42
Uruguay 51 65 64
Puerto Rico 43 47 70
Cuba 4 46 69
Grenada 25 22 19
Venezuela 21 54 63
Panama 18 28 4
Costa Rica 18 4 44
Dominican Republic 9 0 1
Trinidad and Tobago 8 5 17
Bolivia 6 40 18
Guatemala 5 5 12
Jamaica 5 1 19
Martinique 4 0 16
Guyana 3 6 4
French Guiana 8 7 6
Antigua and Barbuda 3 1 6
Honduras 3 40 14
Saint Kitts and Nevis 3 3 8
Paraguay 3 1 12
Barbados 2 1 15
Nicaragua 2 0 5
Suriname 1 " 10
Cayman Islands 1 0 5
Dominica 1 0 10
Bahamas 1 0 2
El Salvador 1 1 7
Guadeloupe 1 0 15
Total 4,267 5568 || ---—---

documented year). Our data indicated that 90% of sci-
entific production in Latin America, both in both disci-
plines, is concentrated in these five countries: Brazil,
Mexico, Argentina, Chile, and Colombia, which have
the highest number of products and h-indexes.

The Brazilian phenomenon is remarkable since, in
the first decade of the 21%t century, Brazil increased its
investment in research by 1.13% of its Gross Domestic
Product (GDP)". This number contrasts sharply with the
rest of the Latin American countries that lead our list.
Argentina allocates only 0.6%, Mexico 0.504%, Chile
0.335%, and Colombia 0.3% of its GDP for research
(Source: OECD Science 2020, Technology and R and
D Statistics: Main Science and Technology Indicators),
which would explain the difference in the productivity
of Brazilians in these areas. Brazilian leadership seems
to have exploded since 2006, this country structured
aggressive investment policies for research with mixed
participation, where governmental funds (direct financ-
ing and fiscal stimuli) and money from private initiative
(industry and private universities) were involved, being
the private funding the most significant contribution,
which allowed Brazil to reach its highest point in 20107.
For the area of psychology in 2006, Brazil had a total
of 354 citable articles while Mexico (the second country
in productivity), only had a total of 59 documents?.
However, it should be noted that from 2016 to the end
of 2019, Brazil has suffered a sustained decline in gov-
ernment contribution to research, which has been pro-
gressively reduced to levels of 42% in 2019 compared
to 20108 (Source: National Science, Technology, and
Innovation Indicators Brazil 2018), which may explain
the dramatic drop in productivity during the past
5 years. Remarkably, the Brazilian downtrend seems
to reverse in 2020 in both psychological sciences and
neurosciences. Some authors have attributed the sig-
nificant rebound of Brazil in all scientific disciplines to
the role of governmental and academic Brazilian insti-
tutions to promote and facilitate scientific collaborations
with some foreign partners, generating the opportunity
of Brazilian researchers access to financing from inter-
national agencies®. Brazil finances primarily mobility for
doctoral stays or visiting professors, rather than financ-
ing for research projects®. This type of financing has
helped Brazilian students and researchers to establish
high-quality collaborative work with multidisciplinary
groups around the world.

A similar case was observed in Chile, which in the
period from 2005 to 2008 was the country with the
highest global scientific production in Latin Ameri-
ca, but some changes in public policies to support
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Figure 2. Scientific productivity in the field of neurosciences during the period from 2015 to 2020. Total number of citable
documents published during the analyzed period. A: total number of citations obtained by each country. B: in both cases,

the graphs show the data for the five countries with the hig

research and the economic crisis of 2009 strongly
affected their scientific performance?. In contrast, Co-
lombia shows a discreet but constant increase in its
scientific productivity that may be the result of a series
of policies implemented since 2006, such as promotion
of national and international collaborations through the
generation of related work groups'®, as well as the in-
corporation of Colombian journals indexed in the Web
of Science?, which has favored the publication and
visibility of their work. In summary, the lag in Latin
American research with respect to other countries
could be explained by diverse reasons, such as incip-
ient research areas, low level of investment in research,
insufficient political participation of researchers in fund-
ing agencies, lack of infrastructure, little specialized
postgraduate training, and low overall budget'.

In our study, we found that Colombia and Chile are
the countries with the highest ratios in the number of
citations per published article than the rest of the coun-
tries analyzed. In contrast, Mexico is the country with
the lowest ratios in both scientific fields. This measure-
ment is considered by some authors as an indirect
indicator of the relevance of its scientific productivity'2.
Yet, the number of citations and the ratios by them-
selves is not sufficient indicators to measure the quality
of scientific research of an individual or country. For
this reason, the Hirsch index (h-index) is used as an
indispensable indicator to assess the impact of the re-
search generated'®. However, some authors indicate
that this index is susceptible to being modified by
self-citations and cannot determine the prestige of the
publications''>. Nevertheless, the h-index has be-
come popular as a good quality indicator since it has

hest productivity in this area.

considerable predictive power and allows us to analyze
a bibliometric trajectory in the long term®'6. We ob-
served that the three countries with the highest h-index-
es in the area of neuroscience are Brazil, Argentina,
and Mexico, which indicate the trajectory degree of
these nations in this field. Regarding the field of psy-
chology, Brazilian h-index confirms it as the leading
nation in Latin America, well above Mexico and Argen-
tina. This as a whole suggests that the works generated
in Brazil, Mexico, and Argentina is those with the great-
est visibility and acceptance by their scientific-academic
peers. Although to measure the real impact of Latin
American research, it would also be necessary to an-
alyze the impact factor of each of the journals where
its researchers publish their findings.

However, the growth observed in Latin America, the
speed of development and the numerical indicators are
still far from countries with greater socioeconomic de-
velopment (the United States, the United Kingdom,
Germany, or Canada). A plausible explanation for this
phenomenon, in addition to the availability of economic
resources, is the implementation of Latin American
public policies, which tend to give priority to funding
research focused on solving social and health prob-
lems that afflict them'”"°. Another possible explanation
is that researchers or funding companies prefer to pat-
ent their findings and seek economic benefit in the
short term instead of publishing them in scientific jour-
nals'. Despite the socioeconomic development seems
to be the most important challenge for all Latin Ameri-
can countries, all these countries must take actions to
close the gap with more development economies.
One of the most successful strategies to trigger the
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development of science in more challenged countries
is the international collaboration®®2'. This approach in-
creases the level of scientific rigor, makes more efficient
the scientific infrastructure, advances the scientific ef-
forts, and helps improve language and writing skills.

Conclusions

Five countries lead research in the areas of neuro-
science and psychology: Brazil, Mexico, Argentina,
Chile, and Colombia, with Brazil being the country that
leads both disciplines and Colombia the one that shows
the fastest growth. Despite the difficulties, the global
receptivity of Latin American research is acceptable
and competes with that of countries with greater socio-
economic development.
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