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Abstract
Introduction: Latin America has dramatically increased the number of articles published 
from 1995 to 2002, but the individual contribution of each country appears to be very 
unequal. 
Objectives: To analyze the production of articles on Cardiology research published in Latin 
American countries in the past years in international journals. 
Methods: A bibliography search was carried out throughout PubMed in regards to biomedical 
articles in general and on Cardiology in particular, corresponding to the period 1987 - 2006. 
Results: A total of 106 871 biomedical articles was identified, and 11 416 on Cardiology 
published between 1997 and 2006 by Latin American countries. This corresponds to 10.6% of 
articles on cardiovascular disease over the total. Brazil, Mexico and Argentina contributed 
with 80% of the publications in Latin America in the same period. The magnitude of growth 
since 1987 was between 5.9- and 15-fold for these countries. In regards to Brazil, since 1998 
a significant increased number of publications was noted compared to Mexico and Argentina 
(P = 0.0001). The impact factor of the journals where each country published during 2006 
showed that it was in average higher in the publications from Chile and Argentina compared 
to Brazil and Mexico (P <0.001). 
Conclusions: The scientific production in Cardiology from Latin America shows dramatic di-
fferences among the countries, and Brazil, Mexico, and Argentina alone provide 80% of the 
publications. Brazil seems to have led the region for 20 years, especially since 1998. From 
the quality of the articles point of view, considering the impact factor, Chile and Argentina 
appear to be better positioned. 
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La producción de artículos cardiológicos latinoamericanos indizados en Medline

Resumen
Introducción: La estimación de la producción científica en enfermedades cardiovasculares 
indica que América Latina incrementó el número de artículos publicados desde 1995 hasta 
2002, pero la contribución individual de cada país parece ser desigual. 
Objetivo: Analizar la producción de artículos de investigación cardiológica publicados por los 
países latinoamericanos en revistas internacionales. 
Métodos: Se realizó una búsqueda bibliográfica en PubMed de artículos biomédicos y cardio-
lógicos. Correspondientes al periodo de 1987 a 2006. 
Resultados: Se identificaron 106 871 artículos biomédicos y 11 416 cardiológicos (10.6%) publi-
cados entre 1997 y 2006 por países latinoamericanos. En orden de importancia, Brasil, México 
y Argentina contribuyeron con 80% de las publicaciones. La magnitud del crecimiento de los 
artículos cardiológicos desde 1987 estuvo entre 5.9 y 15 veces para estos tres países. En Brasil 
se observó a partir de 1998, un aumento significativo del número de publicaciones con respec-
to a México y Argentina (P = 0.0001). El factor de impacto de las revistas en que publicaron 
sus artículos cardiológicos cada país durante 2006 mostró que éste fue en promedio superior 
en las publicaciones de Chile y Argentina con respecto a Brasil y México (P <0.001). 
Conclusiones: La producción científica cardiológica de América Latina tiene marcadas dife-
rencias entre los países, y solamente Brasil, México y Argentina aportan 80% de lo publicado. 
Brasil lidera la región desde hace 20 años; en cuanto al factor de impacto, Chile y Argentina 
parecen estar mejor posicionados. Esta información serviría para conocer la situación indivi-
dual de cada país y para establecer políticas de promoción científica.

Introduction
Several indicators have been developed to evaluate the 
scientific production of a region or country; one of them is 
the number and quality of the articles published in inter-
national journals. In medicine, these articles are usually 
included in the Medline database of the National Libraries 
of Medicine of the USA that allows, among other things, to 
select the number and type of articles per region, country 
and specialty. In 2003, Latin America and the Caribbean 
published 2.2% of the references in Medline, which repre-
sents a 30% increase compared to 1999.1 Also, the estima-
tes of global production in cardiovascular research disea-
se suggest that Latin America has substantially increased 
the number of articles published in the region from 1995 
to 2002.2 Although this trend points out a favorable situa-
tion for the region, the individual contribution of each 
country seems to be very unequal when this global index 
is disaggregated.1 Historically, some Latin American coun-
tries have played an important role in the Latin American 
scientific production in Cardiology, but it has been rarely 
quantified in terms of volume and number of publications 
as bibliometric indicators throughout the years. In that 
sense, the assessment of the published articles on clinical 
and basic research in Cardiology, according to its charac-
teristics and trends, is of strategic importance to know 
each country’s position in the context of the region, and 
may be useful to design policies for the scientific promo-
tion of the specialty. 

Objective
To assess the production of articles on Cardiology research 
published by the different Latin American countries in re-
cent years in international journals, to evaluate the cha-
racteristics and trends throughout time, and to compare 
results among countries in the region. 

Methods
A bibliography search was carried out throughout PubMed 
in regard to biomedical articles in general and on Cardio-
logy in particular, corresponding to the period 1997 - 2006 
(10-year-long) for all the Latin American countries, af-
terwards extended to the period 1987 - 2006 (20-year-
long) for the top-four countries with the largest contribu-
tion of articles. The Medline database used in this study 
includes about 15 million references to biomedical articles 
and information from approximately 4,500 journals from 
70 countries. On the other hand, the PubMed database 
provides free access to Medline and has an interface that 
allows the access of articles through several search stra-
tegies.3 To identify the articles from different Latin Ame-
rican countries, different filters were used.4 Mainly the 
restrictive criteria, country, to identify the first author’s 
affiliation or the place of origin of the publication was 
employed; «cardio*» was used with the same restrictive 
function to select the sites where the articles originated, 
and the temporal limit function to enclose different time 
periods. Additionally, Mesh terms incorporated in the Ap-
pendix, were included in the search. The same search 
strategy was used for each Latin American country, taking 
into account language differences (e.g., Brasil and Brazil, 
Argentina and Argentine).

Based on the compilation of this information, a des-
criptive analysis was performed on the number of medical 
publications in general and on Cardiology per country, the 
impact factor of the journals where the articles were pu-
blished in 2006, the trends, the increases and the rates 
of temporal variation for Brazil, Mexico, and Argentina 
since 1987 were also assessed. For the establishment of 
the mean impact factor, the information of the Journal 
Citation Report (base 2003) compiling different bibliome-
tric indexes was used.5
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Statistical analysis. Data were expressed as absolute 
values, percentages, averages, or median and the com-
parisons among countries were performed with Chi squa-
re or Kruskal-Wallis assuming non-Gaussian distributions. 
The trends of the chronological series were adjusted with 
linear or exponential regression, and Pearson’s coefficient 
r was used for each one of them. In addition, the mean 
rates of annual variation for each temporal series and the 
growth index were estimated. 

Results
With the proposed search strategy, 106,871 biomedical 
articles were identified as well as 11 416 articles on Car-
diology published in the last 10 years (1997 - 2006) from 
Latin American countries in Medline-indexed journals. 
This corresponds to a rate of 10.6% articles related to car-
diovascular disease over the total published. The number 
of articles in all the medical areas that were published by 
country is observed in Figure 1 with Brazil in the first pla-
ce, followed by Mexico, Argentina, and Chile. In the flow-
chart attached to the figure, a good correlation between 
the number of inhabitants per country and the number of 
published articles can be observed. On the other hand, 
the comparison with the Gross National Product of each 
country showed a similar correlation (flowchart not inclu-
ded). In the same Figure it can be observed that Argentina 
and Chile are above the regression line, and its hypothe-
tical projections to a population similar to the Brazilian 
would correspond to the double of publications in the 
latter country. In regard to the Colombian projection, it 
would correspond to a fourth of the Brazilian production. 

Figure 2 shows the number of articles exclusively on 
Cardiology published in the same decade, and the con-
tribution rate of each country. Besides, Brazil outgrows 
Mexico in these types of publications, whereas Argentina 
and Chile are placed in the third and fourth place, res-
pectively. 

Figure 1. Number of articles in medicine published in the last 10 years (1997 - 2006) generated in Latin America (PubMed), and its relation 
with the number of inhabitants.

50 000

45 000

40 000

35 000

30 000

25 000

20 000

15 000

10 000

5 000

0

Nu
m

be
r o

f a
rt

ic
le

s

Nu
m

be
r o

f a
rt

ic
le

s

Br
az

il

M
éx

ic
o

Ar
ge

nt
in

a

Ch
ile

Ve
ne

zu
el

a

Cu
ba

Co
lo

m
bi

a

Pu
er

to
 R

ic
o

Ur
ug

ua
y

Pe
rú

Ja
m

ai
ca

Co
st

a 
Ri

ca

Pa
ra

gu
ay

Ec
ua

do
r

T&
To

ba
go

Pa
na

m
á

Gu
at

em
al

a

Bo
liv

ia

Re
st

44423

24979

16264

6901

2938 2415 2296 1556 1331 777 768 554 320 311 271 257 174 119 217

50000

40000

30000

20000

10000

0
0.0 50.0 100.0 150.0 200.0

Population in millions

Colombia
Chile

Argentina

México

Brazil

r= 0.966

Figure 3 confirms the growth trend of the medical and 
Cardiology publications from Brazil, Mexico, and Argenti-
na in the last 20 years (1987 - 2006) (it is worth mentioning 
that the Y axis is represented in logarithmic scale). It is 
shown that the growth of the publications on general me-
dicine is slightly greater than that of the publications on 
Cardiology. In the first case, the mean variation rates from 
Brazil (Figure 3a), Mexico (Figure 3b), and Argentina - 
(Figure 3c) show that the annual increase was in avera-
ge 16%, 12% and 10% since 1987, respectively for each 
country, whereas the articles on Cardiology had an annual 
average growth of 15%, 11% and 9%. In addition, the com-
parison of the growth in the number of articles published 
since 1987 up to date shows that the number of Brazilian 
publications is greater than that from Mexico and Argen-
tina whether in articles on Cardiology or biomedical ar-
ticles in general. Figure 4 shows the growth of articles 
from these 3 countries (decimal scale). 

The comparison of the number of articles published 
per country is not complete if some quality indicator is 
not taken into consideration. Figure 5 shows the number 
and rate of the articles published during 2006 in Brazil, 
Mexico, Argentina, and Chile, in local and foreign journals 
(all of them indexed in Medline) 

In the first place, we observed that Brazil was also 
ahead in the number of articles on Cardiology during 
2006. In the second place, almost one fourth of the arti-
cles from Brazil were published in local indexed journals 
(Arq Bras Cardiol [0.322], Sao Paulo Med J [0.134], Acta 
Cir Bras [0.153]), approximately one third of the publica-
tions from Mexico in other local publications (Arch Car-
diol Mex [0.245], Gac Med Mex [0.081], Salud Publica Mex 
[0.379]), one fourth from Chile in Rev Méd Chile (0.353) 
or Rev Chilena Infectol (0.271), and only 6% of the publi-
cations from Argentina in Medicina (B. Aires) (0.364) or 
Rev Fac Cien Med Univ Nac Cordoba (without data) edited 
in that country (values between brackets correspond to 
mean impact factor for 2006). This shows that the latter 

Document downloaded from http://www.elsevier.es, day 12/09/2012. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.



Borracci RA et al346

Nu
m

be
r o

f a
rt

ic
le

s

Br
az

il

M
ex

ic
o

Ar
ge

nt
in

a

Ch
ile

Ve
ne

zu
el

a

Cu
ba

Pu
er

to
 R

ic
o

Co
lo

m
bi

a

Ur
ug

ua
y

Ja
m

ai
ca

Re
st

6901

2221

1552

883

350 265 193 146 144 113 213

6000

5000

4000

3000

2000

1000

0

Contriution rate of each country

Brazil Mexico Argentina Chile Rest

47%

19%

14%

8%

12%

Figure 2. Number of articles on Cardiology published in the last 10 years (1997-2006) generated in Latin America (PubMed) and contribu-
tion rate of each country.

country published more articles abroad than Brazil, Me- 
xico, and Chile (P <0.0001). On the other hand, it shows 
the impact that a local, Medline-indexed journal, can 
have on the visibility of the volume of publications from 
a given country. 

A second indicator of the quality of the publications 
was obtained from measuring the impact factor of the 
journals where the articles on Cardiology were published 
by each country during 2006. The bar graph on the left 
in Figure 6 shows that the impact factor was in average 
greater in the publications from Chile and Argentina com-
pared to Brazil and Mexico (P <0.001). When local publi-
cations (Medicina [B. Aires], Arq Bras Cardiol, Arch Cardiol 
Mex, Rev Méd Chile, etc.) were extracted from the mea-
surement, the impact factor significantly increased for all 
the countries due to the number of articles published in 
their local indexed journals and their lower impact factor. 

Discussion
The analysis of the individual contribution of each country 
in the number of articles on Cardiology included in Medli-
ne showed that –in order of importance– Brazil, Mexico, 
and Argentina contributed with 80% of the publications 
from Latin America between 1997 and 2006. The magni-
tude of the growth in the number of articles on Cardio-
logy since 1987 was between 5.9- and 15-fold in these 
same three countries. Brazil shows a significant greater 
increment in the number of publications after 1998 when 
compared with Mexico and Argentina (Figure 4).

Based on the data from Figure 5, it can be estimated 
that almost one fourth of the articles from Mexico, Brazil, 
Argentina, and Chile were published in a local, Medline-
indexed journal. This is a common characteristic also ob-
served in non-Anglo speaking countries of Eastern Europe 
and Japan, for example, which usually publish in a local 

journal.6 Hence, although Chile and Argentina were in the 
fourth and third place in terms of number of publications, 
the mean impact factor of the journals where these coun-
tries published in 2006 was significantly greater than that 
from Brazil and Mexico. Since Brazil has the greatest num-
ber of national indexed journals (37 publications) of the 
region, an explanation to the lower average impact factor 
could be found in the lack of self-citation. However, the 
limitations of the impact factor to measure the quality of 
a journal should be taken into consideration.7,8

When the contribution of Latin America to the major 
50 biomedical journals is analyzed, it can be observed 
that between 1995 and 2002, in average, the region alo-
ne contributed with 0.4% of the overall medical general 
publications, outgrowing Eastern Europe (0.3%) and Africa 
(0.2%).9 On the other hand, the productivity of articles on 
research in Cardiology reached and average of 1.1% for 
the period 1995 – 2002.2 Comparatively, in a bibliometric 
analysis of the production of articles in respiratory medi-
cine, it was observed that between 1995 and 2003 Latin 
America contributed with 1.09% of the publications on 
respiratory diseases, outgrowing only Africa with 0.80%.10 
On the other hand, in regards to productivity in the area 
of parasitology, the region contributed with 17.2% of the 
worldwide publications registered in PubMed, with an in-
crease of 50% from 1995 to 2003.11

Assessment of scientific production based on the num-
ber of biomedical contributions is an area of continuous 
interest in all countries. Besides being able to identify the 
references to a particular subject or matter, some authors 
have built geographical filters with the objective of in-
dividualizing the production of each region or province 
within the same country, a feature that is not present in 
the PubMed search option.12 

The decision of presenting the relation between the 
number of published articles and the number of inhabitants,  
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instead of the number of investigators or the Gross Na-
tional Product (GNP) was based on the difficulty in obtai-
ning confident data from all the countries of the region. 
However, the comparison with the GNP showed a similar 
correlation. 

One of the limitations of this study could be found in 
the search strategy used. The restrictive criterion «car-
dio*» and the Mesh terms (see Appendix) used to select 
the origin and type of the publication could pose a bias for 
the individualization of the articles, though the manual 
review of each publication did not show inconsistencies. 
Also, by not restricting the search exclusively to the “car-
diac and cardiovascular systems” category of the “Journal 
Citation Report”, articles published in journals of general 
medicine and other similar specialties could have been 
included.2 Finally, in spite of being the most important, 
Medline database is not the only source for medical bi-
bliographical search, and this point could be considered 
an additional limitation of this study. 

Publication of locally generated research is essential 
both to guarantee our knowledge of cardiovascular disea-
ses affecting Latin American countries and because this in-
formation is a faithful reflection of our specific social and 
healthcare needs. Unfortunately, changes in budget and 
in the frequency with which some regional publications 
appear have had highly negative consequence in interna-
tional appreciation of Latin American journal quality. Si-
milarly, although some local journals are duly encouraged 
and recognized by universities and scientific institutions, 

a paradoxical situation remains in which these publica-
tions are undervalued or discriminated when compared 
to foreign publications. With reference to international 
bibliometric databases, from a total of 14 Latin American 
journals on cardiology, only two are included in Medline. 
In addition to the lack of local indexed journals, trends to 
prefer publication on a foreign journal could be suppor-
ted because many regional studies, widely quoted locally, 
are underrepresented in international index evaluations, 
perhaps due to a negative bias on the part of many resear-
chers to quote studies in languages other than English. 
Therefore, it is obviously necessary to increase the num-
ber of Medline-indexed publications and to improve the 
quality, dissemination and international prestige of Latin 
American journals.13

Conclusion
The scientific production on Cardiology from Latin Ame-
rica was assessed, based on the number of publications 
indexed in Medline. This product shows strong differences 
among the countries of the region, and Brazil, Mexico, 
and Argentina alone account for 80% of the publications. 
Brazil appears to have led the region, especially since 
1998. From the quality of the articles point of view, as-
sessed by the impact factor, Chile and Argentina appear 
better positioned. This information could be useful not 
only to evaluate the individual status of each country but 

Figure 3a. Trend in the publication of articles on medicine, Cardiology, and rate over the overall publication in the last 20 years, origi-
nated in Brazil.
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Figure 3b. Trend in the publication of articles on medicine, Cardiology, and rate over the overall publication in the last 20 years, origi-
nated in Mexico.

Figure 3c. Trend in the publication of articles on medicine, Cardiology, and rate over the overall publication in the last 20 years, origi-
nated in Argentina.
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to establish more adequate policies in regard to the pro-
motion of science.

Appendix: Mesh terms incorporated in the 
search
(“Cardiomyopathies”[Mesh] OR “Cardiomyoplasty”[Mesh] 
OR “Cardiology”[Mesh] OR “Cardiomyopathy, Dilated”[Mesh] 
OR “Diagnostic Techniques, Cardiovascular”[Mesh] OR 
“Cardiology Service, Hospital”[Mesh] OR “Cardiomyo-
pathy, Hypertrophic”[Mesh] OR “Pregnancy Complications, 
Cardiovascular”[Mesh] OR “Cardiomyopathy, Hypertro-
phic, Familial”[Mesh] OR “Chagas Cardiomyopathy”[Mesh] 

OR “Cardiopulmonary Resuscitation”[Mesh] OR “Cardio-
vascular Surgical Procedures”[Mesh]) OR (“Cardiotonic 
Agents”[Mesh] OR “Cardiovascular Infections”[Mesh] 
OR “Cardiovascular Abnormalities”[Mesh] OR “Tu-
berculosis, Cardiovascular”[Mesh] OR “Cardiovascu-
lar Diseases”[Mesh] OR “Cardiovascular Agents”[Mesh] 
OR “Cardiopulmonary Bypass”[Mesh] OR “Cardioplegic 
Solutions”[Mesh] OR “Cardiomyopathy, Restrictive”[Mesh] 
OR “Syphilis, Cardiovascular”[Mesh] OR “Cardiomyopathy, 
Alcoholic”[Mesh] OR “Shock, Cardiogenic”[Mesh] OR “Heart 
Arrest, Induced”[Mesh]) OR (“Electrocardiography”[Mesh] 
OR “Defibrillators, Implantable”[Mesh] OR “Atrial Natriu-
retic Factor”[Mesh] OR “Electric Countershock”[Mesh]) 
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Figure 6. Mean (and median) impact factor of the journals where the articles on Cardiology were published by Argentina, Brazil, Mexico, 
and Chile in 2006.
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OR (“Myocarditis”[Mesh]) OR (“Hypertension”[Mesh] 
OR “Hypertension, Pregnancy-Induced”[Mesh] OR “Hy-
pertension, Renovascular”[Mesh] OR “Hypertension, 
Renal”[Mesh] OR “Hypertension, Pulmonary”[Mesh]) OR 
(“Arrhythmia”[Mesh] OR “Anti-Arrhythmia Agents”[Mesh] 
OR “Arrhythmia, Sinus”[Mesh]) OR (“Pacemaker, 
Artificial”[Mesh]) OR (“Myocardial Ischemia”[Mesh] 
OR “Electrocardiography, Ambulatory”[Mesh] OR 
“Myocardial Reperfusion Injury”[Mesh] OR “Coro-
nary Disease”[Mesh] OR “Angina Pectoris”[Mesh]) OR 
(“Heart Rupture, Post-Infarction”[Mesh] OR “Myocardial 
Infarction”[Mesh] OR “Pulmonary Embolism”[Mesh]) OR 
(“Electrophysiology”[Mesh]) OR (“Angioplasty, Balloon, La-
ser-Assisted”[Mesh] OR “Angioplasty, Transluminal, Percu-
taneous Coronary”[Mesh] OR “Angioplasty, Balloon”[Mesh] 
OR “Angioplasty, Laser”[Mesh]) OR (“Heart Valve 
Diseases”[Mesh] OR “Pulmonary Valve Insufficiency”[Mesh]) 
AND (“Country”[Affiliation]) AND (“Date”[EDAT])
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