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Abstract: In contrast with other countries of the Central America biodiversity “hotspot”, El Salvador has 
received considerable attention from the scientometrics point of view. According to previous studies, the 
country is unusual in its strong concentration of research funds in the social sciences, and in the unexpectedly 
low productivity and visibility of its scientific institutions. We only found 788 publications with El Salvador 
authors in the Science Citation Index Expanded (SCI-EXPANDED) until 2015, mostly in English and about 
health, environment and agriculture. Articles have more authors than previously found for the rest of Central 
America. The fact that two historically important articles were written exclusively by Salvadoran scientists 
indicates the potential for high level science that the country has had at least since 1940. Scientific productivity 
and international collaboration are improving, but the whole productivity and impact of scientific institutions 
of El Salvador remain unknown because the country publishes 130 scientific journals that are not included in 
the SCI-EXPANDED. There is a clear need for a regional database covering Central American science and its 
citation. Rev. Biol. Trop. 65 (4): 1428-1436. Epub 2017 December 01.

Key words: Web of Science, Latin America, scientific productivity, most productive authors and institutions, 
research fields.

Central America is a tropical biodiversity 
“hotspot”, and its scientific output has been 
studied in recent years by several authors, who 
found the region highly heterogeneous in scien-
tific organization and productivity. For exam-
ple, Costa Rica leads the region in total output 
and per capita production of articles included 
in the Science Citation Index Expanded (SCI-
EXPANDED), has a relatively large propor-
tion of articles in Spanish and a high level 
of scientific independence (Monge-Nájera & 
Ho, 2012; Nielsen-Muñoz, Azofeifa-Mora, 
& Monge-Nájera, 2012). The situation in its 
neighbor Panama is contrasting: Panama pub-
lishes almost exclusively in English, depends 
to a significant extent on foreign scientists, 
and has nearly 100 Spanish language scientific 

journals that are not taken into account by the 
SCI-EXPANDED to measure its productiv-
ity and citation (Monge-Nájera & Ho, 2015). 
This problem of articles that are widely read 
and cited by local scientists, but not includ-
ed in impact factor measurements, is serious 
in tropical research, because most citations 
occur after the two-year window used by the 
SCI-EXPANDED to measure impact (Monge-
Nájera & Ho, 2016).

This article studies El Salvador, the small-
est and most densely populated of Central 
American countries, which was greatly affected 
by a civil war that ended in 1992. Six years 
after the war ended, it was near the bottom 
of Latin American research founding (as per-
centage of the Gross Domestic Product, GDP; 



1429Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 65 (4): 1428-1436, December 2017

Albornoz, 2001). Nevertheless, El Salvador 
was more efficient than the regional giants 
(Brazil, Mexico, and Argentina) in its produc-
tion of articles about agriculture (Fernández, 
Aguilar, & Sánchez, 2002), and in the field of 
“social medicine” (i.e. the availability of health 
services to the lower-income class): Salvador-
ian physicians and psychologists supported 
research from their positions in the Pan-Ameri-
can Health Organization, with emphasis on the 
treatment of violence and torture victims (Iri-
art, Waitzkin, Breilh, Estrada, & Merhy, 2002).

Later studies reviewed the position of 
El Salvador regarding social sciences, inter-
national collaboration, per capita production 
and internet presence. The country directs 
most research funds to the social sciences 
(Artiga-González, 2005). Most international 
collaboration is done with the USA but still the 
productivity in science in general is well below 
the Latin American average (Ríos Gómez & 
Herrero Solana, 2005; Fernández et al., 2002; 
Albornoz, 2010). Even after correcting for 
population size, the scientific productivity of 
El Salvador is only half that of Costa Rica 
(Monge-Nájera & Nielsen, 2005; Alger, Becer-
ra-Posada, Kennedy, Martinelli, & Cuervo, 
2009). Nevertheless, the state provides sig-
nificant funds for research, and in contrast with 
most Latin American countries, private institu-
tions assign more funds than the government 
(Brid & Ruiz-Nápoles, 2009).

Research done as part of international col-
laboration programs represented 14 % accord-
ing to Sancho (2006) and presence in Internet 
with technical documents was 8 400 docu-
ments a decade ago (Aguillo, Ortega, Prieto, & 
Granadino, 2007).

When the late 20th century is compared 
with the 2st century, El Salvador has a positive 
growth in production and citation that, in the 
case of epidemiology, reached 21 % (Santa 
& Herrero, 2010) but is still lower than its 
neighbors Honduras and Nicaragua (Ramos, 
González-Alcaide, Gascón, & Gutiérrez, 2011; 
Barreto et al., 2012; Albuquerque et al., 2013).

A recent government report stated that 
9 % of education funds are used for research; 

El Salvador has 30 universities and institutes, 
13 research centers and 130 scientific jour-
nals, but that none is considered by the SCI-
EXPANDED when production and citation are 
recorded (Conacyt, 2014). Here we reviewed 
the literature from El Salvador in that database 
in the context of international science.

MATERIAL AND METHODS

We used the Science Citation Index 
Expanded (SCI-EXPANDED), Web of Sci-
ence Core Collection, Thomson Reuters. We 
searched for documents with the word “El 
Salvador” in the address field and found 873 
documents, published between 1900 and 2015 
(Date of search: November 24th, 2016). Results 
were refined by countries/territories with El 
Salvador. In total, 788 documents were finally 
found as publications by authors from El 
Salvador. We reclassified articles from Eng-
land, Scotland, Northern Ireland, and Wales as 
“United Kingdom” (UK).

This study also uses the indicator TC2015 
(total citations since publication to the end of 
2015) (Chuang, Wang, & Ho, 2011) because 
Web of Science total citations change with 
time. The use of the constant TC2015 allows 
valid comparisons among studies.

RESULTS

For El Salvador, database records started 
in the decade of 1970 and the printed version of 
this study summarize them in figures and tables 
(Fig. 1, Fig. 2, Fig. 3, Fig. 4, Table 1, Table 2); 
(Fig. 5, Fig. 6, Fig. 7, Fig. 8, Fig. 9, Fig. 10, 
Fig. 11, Fig. 12 and Fig. 13 and Table 3, Table 
4, (Table 5, Table 6, Table 7 and Table 8 appear 
as supplementary files in Digital Appendix 1 
and Digital Appendix 2, respectively).

Top Web of Science categories for El Sal-
vador publications are public, environmental 
and occupational health, with 90 articles (16 % 
of 562 articles), infectious diseases (8.2 %), 
and tropical medicine.
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The mean number of authors per paper is 
about six for the three most important types of 
publication, namely, articles, meeting abstracts, 
and reviews (Table 1). Altogether 563 articles 
were selected for further study.

The main language of El Salvador articles 
in the database is English, and English articles 

receive more citations in the database (Table 
2). The number of authors per paper has tripled 
and the number of references and pages per 
paper has doubled since the 1970’s (Table 3).

Citations in this particular database peak 
around the third year and may have a revival 
after 40 years (Fig. 2).

Fig. 1. Percentage of publications and number of journals from El Salvador (1972-2015), by Web of Science categories.

TABLE 1
Citations and authors of publications with researchers from El Salvador, according to document type (1972-2015)

Document type TP TC2015 CPP AU AU/TP
Article 563 6 775 12 4058 7.2
Meeting abstract 131 12 0.092 966 7.4
Letter 34 61 1.8 134 3.9
Note 22 77 3.5 51 2.3
Editorial material 20 110 5.5 119 6.0
Review 16 404 25 107 6.7
Proceedings paper 13 66 5.1 66 5.1
Book review 1 0 0 1 1.0
News item 1 5 5.0 16 16

TP: number of articles; AU: Number of authors; TC2015: total citations since publication to the end of 2015; CPP citations 
per paper (TC2015/TP).
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Article coverage in the database peaked 
in the mid 1970s and has grown steadily since 
1990; similarly, citations have a small growth 
tendency in recent years but oscillate widely 
around a mean of 10 citations per year per 
article (Fig. 3). 

The three most cited articles are medi-
cal: a set of international classification for 
pediatric diseases; an international nosocomial 
infection control report; and an analysis of the 
epidemiology of American cutaneous Leish-
maniasis (Table 4).

Two of the three historically most cited 
health studies are exclusively Salvadoran in 
origin and deal with infections and Leiomyoma 
(Table 5). The first, by León Ávila Jr. (Hos-
pital Rosales de San Salvador), published in 
1941, describes a new method to cure bacte-
rial infections of the joints. The second, by 
Orlando Orellana Díaz and Enrique Hernán-
dez Pérez, dermatologists at Universidad de 
El Salvador, published in 1983, analyzed 35 
cases of leiomyomas (benign smooth mus-
cle tumors) and leiomyosarcomas (soft tissue 

Fig. 2. Distribution of citations versus article age in years for articles with El Salvador authors or coauthors (1972-2015).

TABLE 2
Citations and authors according to document language, from El Salvador (1972-2015)

Language TP TC2015 CPP AU AU/TP
English 516 6658 13 3827 7.4
Spanish 41 105 2.6 206 5.0
Portuguese 5 7 1.4 21 4.2
French 1 5 5.0 4 4.0

TP: number of articles; AU: Number of authors; TC2015: total citations since publication to the end of 2015; CPP citations 
per paper (TC2015/TP).
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cancer) and concluded that they were rare, but 
more common in women than in men. Despite 
their age, these articles continue to be cited in 
the literature and actually seem to have been 
“rediscovered” in recent years (Table 5).

The four top cited articles have been 
increasingly cited in recent years, even though 
two are from the 1970s (Fig. 8) and have a 
lifespan of over 40 years (Fig. 9). 

Generally, the most cited articles decrease 
in citation after two years and may have a 
revival in citation in recent years (Fig. 10, 
Fig. 11 and Fig. 12). The top cited institu-
tions have increased in citation in recent years 
(Fig. 13) as have the top cited Web of Science 
topics (Fig. 14).

The most prolific institutions in the coun-
try are the Universidad de El Salvador, Hos-
pital Benjamín Bloom, and the Ministerio de 
Salud (Table 7). 

The top three journals by number of pub-
lications are the American Journal of Tropical 
Medicine and Hygiene (USA), the Revista de 

Biología Tropical (Costa Rica) and Neuroreha-
bilitation (Netherland) (Table 8).

Overall, studies led by foreigners receive 
twice as many citations as those from Salva-
doran scientists (Fig. 4; Table 2).

Most records corresponded to articles, dis-
tantly followed by meeting abstracts, while all 
other publication types were scarce. Citations, 
on the other hand, are dominated by review 
articles, while letters were at the bottom of 
citations (Fig. 5). 

Previously to 1990 there are few col-
laboration papers in the database, but they have 
grown continuously since 2000, led clearly by 
the USA, and followed by Mexico, Spain and 
Guatemala (Fig. 6). Locally, collaboration is 
done mostly with geographic neighbors, and 
is increasing in recent years (Fig. 7; Table 6).

DISCUSSION

The scientific output of El Salvador that 
is covered in the SCI-EXPANDED is mostly 

Fig. 3. Distribution of articles and citations per publication from 1941 through 2015, 
with authors or coauthors from El Salvador.
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composed of English language articles, a pat-
tern that resembles other Central American 
countries (Monge-Nájera & Ho, 2015).

The importance of health research is appro-
priate for a tropical country (Vargas, Dovalina, 
& de Arenas, 2004; Fernández, Sancho, Moril-
lo, De Filippo, & Gómez, 2005; Alger et al., 
2009; Ramos et al., 2011).

Despite the strong financial support given 
to social sciences in El Salvador (Iriart et al., 
2002), it does not have a significant presence in 
the SCI-EXPANDED, but this is explained by 
the focus of that index in the natural sciences 
(Artiga-González, 2005; Brid & Ruiz-Nápoles, 
2009; Conacyt, 2014).

The citation rate of around 12 citations 
per paper is high, but lower than Costa Rica’s 
which is 18 (Monge-Nájera & Ho, 2012). The 
higher citation of health related papers also 
fits a well known trend because of the high 
world productivity in this area (Monge-Nájera 
& Ho, 2012, 2016). El Salvador publications 

are mostly cited after the SCI-EXPANDED 
stops counting citations, thus severely under-
estimating impact, a problem that affects all 
countries outside Europe and North America 
(Monge-Nájera & Ho, 2012).

Studies led by foreigners are more cited 
than those from Salvadoran scientists because 
foreign researchers have better access to SCI-
EXPANDED journals; and review articles are 
more cited because they summarize important 
amount of information; all of these results are 
similar to previous findings in neighboring 
countries (Monge-Nájera & Ho, 2012; 2016).

The top institutions have increased in cita-
tion in recent years, as have the top cited Web 
of Science topics. This result also fits a pattern 
reported before that indicates the development 
of a stronger scientific apparatus in Central 
America in recent years (Monge-Nájera & 
Ho, 2016).  The “rediscovery” of papers that 
become highly cited again after decades, is 
unusual and, in our study of Central American 

Fig. 4. Productivity and citation according to nationality in local and internationally produced articles with El Salvador 
authors or coauthors (1972-2015). TP: total articles. Not FP+RP: both first and corresponding authors are not from 
El Salvador. Not RP: corresponding author is not from El Salvador. Not FP: first author is not from El Salvador. IC: 
internationally collaborative papers. NC: nationally collaborative papers. II: institutional independent papers. SI: El Salvador 
independent papers. FP: first author is from El Salvador. RP: corresponding author is from El Salvador. FP+RP: both first 
and corresponding authors are from El Salvador.
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science, currently unique to El Salvador: a 
topic that deserves further study.

The relatively high number of authors 
per paper, 6.2, is higher than previously found 
for the rest of Central America, where three 
authors per paper is more frequent (Nielsen-
Muñoz et al., 2012). However, the increase 
in article length and in the number of authors 
per article is not surprising, considering the 
increasing complexity of scientific studies 
(Aboukhalil, 2014).

The fact that two historically important 
articles were written exclusively by Salvadoran 
scientists indicates the potential for high level 
science of the country at least since 1940, while 
the publication of most of their productivity in 
the USA, Europe and Costa Rica also reflects 
the usual scientific influence on Central Amer-
ica (Monge-Nájera & Ho, 2012). 

The increasing importance of internation-
al collaboration, and the tendency to do so 
with geographically close countries, also fit a 
well known pattern in the area, reported, for 
example, for Costa Rica (Albornoz, 2001; Ríos 
Gómez & Herrero Solana, 2005, Monge-Nájera 
& Ho, 2012). Nevertheless, the international 
collaboration of El Salvador is unusually low 
for the region (Sancho, 2006) and needs further 
analysis from future researchers. 

An important limitation of our study is that 
the 130 scientific journals published in El Sal-
vador are not included in the SCI-EXPANDED 
(Conacyt, 2014), so we do not know what is 
published in those journals or who cites them. 
They probably represent more articles than 
those covered in our study; our results are only 
valid for publications in journals covered in 
the SCI-EXPANDED which focuses in North 
America and Europe. There is a strong need for 
a bibliometric study of that large number of El 
Salvador journals.

Nevertheless, the general pattern of El Sal-
vador research is positive, with a real growth 
in quantity and quality, and greater coverage in 
First World databases. This tendency has been 

sustained for more than a decade (Santa & Her-
rero, 2010) and should reduce the clear lag that 
the country has had from the rest of Central 
America (Barreto et al., 2012). 

To keep improving, El Salvador needs to 
raise its scientific standards (Urquia-Osorio, 
Henríquez-Marquez, Vásquez-Bonilla, Estra-
da-Mendoza, & Rodríguez-Morales, 2014) and 
to make a deep cultural change towards respect 
and admiration for scientific achievement 
(Orantes, 2015). We hope this study provides 
Salvadoran scientists with enough useful data 
to begin that change.
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RESUMEN

Publicaciones de El Salvador en el Science Cita-
tion Index Expanded: temas, autoría, colaboración y 
patrones de citación. En contraste con otros países del 
“núcleo de biodiversidad” que es Centroamérica, El Sal-
vador ha recibido considerable atención desde el punto de 
vista bibliométrico. Según estudios anteriores, el país es 
inusual por su fuerte concentración de fondos de inves-
tigación en las ciencias sociales, su baja productividad 
y la poca visibilidad internacional de sus instituciones 
científicas. Sólo hallamos 788 publicaciones con autores 
de El Salvador en el Science Citation Index Expanded 
(SCI-EXPANDED) hasta 2015, principalmente en inglés 
y sobre salud, ambiente y agricultura. Los artículos tienen 
más autores que en el resto de Centroamérica. El hecho de 
que dos artículos de importancia histórica fueron escritos 
exclusivamente por científicos salvadoreños indica el gran 
potencial científico del país desde 1940. La productividad 
científica y la colaboración internacional están mejorando, 
pero la gran mayoría de la productividad y del impacto 
de las instituciones salvadoreñas resultan desconocidas 
porque el país publica 130 revistas científicas que no están 
incluidas en el SCI-EXPANDED. Existe una clara nece-
sidad de una base de datos regional que cubra la ciencia 
centroamericana y su impacto real.

Palabras clave: América Latina, productividad cien-
tífica, autores e instituciones más productivos, campos 
de investigación.
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TABLE 3 
Yearly distribution of articles, authors, pages and references for El Salvador articles after 

1971 
 
Year TP AU AU/TP NR NR/TP PG PG/TP 

1972 1 2 2.0 0 0 8 8.0 

1973 4 8 2.0 34 8.5 39 9.8 

1974 8 29 3.6 94 12 53 6.6 

1975 14 34 2.4 161 12 84 6.0 

1976 11 22 2.0 120 11 87 7.9 

1977 14 39 2.8 136 9.7 69 4.9 

1978 9 27 3.0 116 13 56 6.2 

1979 5 6 1.2 91 18 28 5.6 

1980 10 43 4.3 110 11 53 5.3 

1981 8 29 3.6 130 16 49 6.1 

1982 1 2 2.0 5 5.0 2 2.0 

1983 8 30 3.8 81 10 40 5.0 

1984 3 6 2.0 14 4.7 15 5.0 

1985 2 6 3.0 37 19 10 5.0 

1986 3 8 2.7 28 9.3 31 10 

1987 3 19 6.3 57 19 20 6.7 

1988 1 2 2.0 13 13 3 3.0 

1989 1 1 1.0 6 6.0 9 9.0 

1990 3 11 3.7 49 16 19 6.3 

1991 1 4 4.0 13 13 11 11 

1992 4 16 4.0 53 13 24 6.0 

1993 6 23 3.8 79 13 53 8.8 

1994 5 17 3.4 92 18 51 10 

1995 4 24 6.0 46 12 38 9.5 

1996 9 29 3.2 150 17 56 6.2 

1997 11 53 4.8 353 32 149 14 

1998 2 8 4.0 60 30 29 15 



1999 5 15 3.0 89 18 69 14 

2000 11 58 5.3 151 14 52 4.7 

2001 10 40 4.0 231 23 77 7.7 

2002 13 78 6.0 424 33 120 9.2 

2003 7 41 5.9 181 26 49 7.0 

2004 21 122 5.8 598 28 200 9.5 

2005 19 123 6.5 484 25 154 8.1 

2006 17 122 7.2 510 30 157 9.2 

2007 15 93 6.2 465 31 165 11 

2008 18 166 9.2 629 35 172 9.6 

2009 21 153 7.3 582 28 189 9.0 

2010 34 315 9.3 1 257 37 353 10 

2011 41 353 8.6 1 554 38 418 10 

2012 43 411 9.6 1 431 33 400 9.3 

2013 34 303 8.9 1 112 33 291 8.6 

2014 44 475 10.80 1 514 34 464 11 

2015 58 691 11.91 1 951 34 645 11 

Total 563 4 058  15 296  5 068  

Average   4.7  19  8.1 

TP: number of articles; AU: Number of authors; NR: number of cited reference; PG: page 

counts. 



TABLE 4 

The top ten highly cited articles (TC2015 > 100) with authorship or co-authorship from El Salvador (1972-2015) 

Rank 

(TC2015) 

Rank 

(C0) 

Rank 

(C2015) 

Rank 

(TCPY) 

Title Country Reference 

1 (176) 24 (2) 1 (50) 1 (29) EULAR/PRINTO/PRES criteria for 
Henoch-Schönlein purpura, childhood 
polyarteritis nodosa, childhood Wegener 
granulomatosis and childhood Takayasu 
arteritis: Ankara 2008. Part II: Final 
classification criteria 

Turkey, Italy, Denmark, Israel, Romania, 

Brazil, El Salvador, Chile, France, Peru, 

Latvia, Croatia, Saudi Arabia, Bulgaria, 

Russia, Germany, USA, Spain, Estonia, 

Austria, Rep of Georgia 

Ozen et al. 

(2010) 

2 (152) 5 (5) 12 (14) 3 (25) International Nosocomial Infection Control 
Consortium (INICC) report, data summary 
for 2003-2008, issued June 2009 

Argentina, USA, Thailand, Brazil, India, 

Colombia, Turkey, Jordan, Mexico, 

Philippines, Peru, Morocco, Cuba, El 

Salvador, Macedonia, China, Lithuania, 

Lebanon, Panama, Costa Rica, Tunisia, 

Serbia, Greece, Pakistan, Vietnam, 

Venezuela 

Rosenthal et al. 

(2010) 



3 (149) 109 (0) 83 (3) 33 (5.1) Epidemiology of American cutaneous 
Leishmaniasis due to Leishmania-
Braziliensis-Braziliensis 

USA, Brazil, El Salvador Jones et al. 

(1987) 

4 (143) 9 (4) 5 (21) 4 (18) Geographic patterns of genome admixture in 
Latin American mestizos 

UK, Switzerland, Colombia, Peru, USA, 

Mexico, Costa Rica, Brazil, El Salvador, 

Argentina, Chile 

Wang et al. 

(2008) 

5 (127) 3 (6) 4 (24) 6 (16) Integrating agricultural landscapes with 
biodiversity conservation in the 
Mesoamerican hotspot 

USA, Costa Rica, El Salvador, Mexico, 

Nicaragua, Netherlands 

Harvey et al. 

(2008) 

5 (127) 109 (0) 7 (17) 10 (12) Changes in precipitation and temperature 
extremes in Central America and northern 
South America, 1961-2003 

Spain, USA, Costa Rica, Belize, Cuba, 

El Salvador, Guatemala, Honduras, 

Mexico, Nicaragua, Panama, Venezuela, 

UK, Colombia 

Aguilar et al. 

(2005) 

7 (120) 9 (4) 3 (25) 5 (17) Cost of Dengue Cases in Eight Countries in 
the Americas and Asia: A Prospective Study 

USA, Brazil, Malaysia, Thailand, 

Venezuela, El Salvador, Cambodia, 

Guatemala, South Korea 

Suaya et al. 

(2009) 

7 (120) 109 (0) 14 (12) 7 (15) International Nosocomial Infection Control 
Consortium report, data summary for 2002-
2007, issued January 2008 

Argentina, USA, India, Colombia, 

Turkey, Mexico, Peru, Morocco, 

Rosenthal et al. 

(2008) 



Macedonia, El Salvador, Philippines, 

Cuba, Serbia, Costa Rica, Brazil, 

Lebanon, Nigeria, Chile, Uruguay 

9 (111) 5 (5) 2 (33) 2 (28) International Nosocomial Infection Control 
Consortium (INICC) report, data summary 
of 36 countries, for 2004-2009 

Argentina, China, USA, India, Thailand, 

Brazil, Turkey, Singapore, Colombia, 

Jordan, Mexico, Peru, Philippines, 

Morocco, Cuba, Macedonia, Uruguay, 

Tunisia, El Salvador, Lithuania, Egypt, 

Pakistan, Lebanon, Costa Rica, Panama, 

Serbia, Malaysia, Vietnam, Saudi Arabia, 

Greece, Ecuador, Dominican Rep, 

Bulgaria, Sudan, Venezuela, Sri Lanka 

Rosenthal et al. 

(2012) 

10 (102) 1 (10) 162 (1) 86 (2.4) Release of chemosterilized males for control 
of anopheles-albimanus in el-salvador. 3. 
Field methods and population-control 

USA, El Salvador Lofgren et al. 

(1974) 

TC2015: number of citations since publication to the end of 2015; C2015: number of citations in 2015; C0: number of citations in publication year; 

TCPY: average citations per year (TC2015/year) 



TABLE 5 

The top six (TC2015 > 20) El Salvador independent articles (1972-2015) 

Rank 

(TC2015) 

Rank 

(C2015) 

Title Institute Reference 

33 (40) 162 (1) Primary pyogenic infection of the sacro-iliac articulation. A 

new approach to the joint - Report of seven cases 

Hospital Rosales Avila (1941) 

40 (35) 162 (1) Onchocerciasis in Guatemala. Epidemiology in fincas with 

various intensities of infection 

Central America Research 

Station 

Brandling-Bennett et al. 

(1981) 

65 (25) 275 (0) Leiomyoma cutis and leiomyosarcoma: A 10-year study and a 

short review 

University of El Salvador Orellana-Díaz and 

Hernández-Pérez (1983) 

65 (25) 275 (0) Release of chemosterilized males for control of Anopheles 

Albimanus in El-Salvador. I. Characteristics of test site and 

natural population 

Central America Malaria 

Research Station 

Breeland et al. (1974) 

71 (24) 162 (1) Parasitological diagnosis of onchocerciasis: Comparisons of 

incubation media and incubation times for skin snips 

Central America Research 

Station 

Collins et al. (1980) 

80 (22) 275 (0) Clear cell hydradenocarcinoma. Report of an unusual case University of El Salvador Hernández-Pérez and 

Cruz (1976) 

TC2015: number of citations since publication to the end of 2015; C2015: number of citations in 2015. 



TABLE 6 

Top 20 collaborative countries with El Salvador in SCI-EXPANDED (1972-2015) 

Country TP TPR (%) FPR (%) RPR (%) 

USA 261 1 (46) 1 (29) 1 (26) 

Mexico 82 2 (15) 3 (4.6) 3 (5.1) 

Spain 77 3 (14) 2 (9.4) 2 (10) 

Guatemala 71 4 (13) 10 (1.2) 16 (0.76) 

Honduras 64 5 (11) 21 (0.53) 11 (1.0) 

Costa Rica 53 6 (9.4) 6 (2.5) 7 (2.5) 

Argentina 45 7 (8.0) 4 (3.6) 4 (3.8) 

Nicaragua 43 8 (7.6) N/A N/A 

Brazil 42 9 (7.5) 11 (1.1) 10 (1.1) 

Colombia 42 9 (7.5) 16 (0.71) 16 (0.76) 

Peru 42 9 (7.5) 16 (0.71) 16 (0.76) 

Panama 35 12 (6.2) 23 (0.36) 23 (0.38) 

Cuba 33 13 (5.9) 12 (0.89) 11 (1.0) 

Chile 30 14 (5.3) 12 (0.89) 11 (1.0) 

Canada 27 15 (4.8) 5 (2.8) 5 (3.0) 

UK 27 15 (4.8) 7 (2.3) 6 (2.7) 

Ecuador 24 17 (4.3) N/A N/A 

Italy 24 17 (4.3) 8 (2.1) 9 (2.1) 

Venezuela 22 19 (3.9) 24 (0.18) 23 (0.38) 

Paraguay 19 20 (3.4) N/A N/A 

TP: total number of articles; TPR (%), FPR (%), and RPR (%): the rank and percentage of 
total articles, first author articles, and corresponding author articles. 



TABLE 7 

The top 14 El Salvador centers and institutions with TP ≥ 10 in the SCI-EXPANDED (1972-2015) 

Institute TP TPR (%) SPR (%) CPR (%) FPR (%) RPR (%) 

Universidad de El Salvador 136 1 (24) 1 (41) 1 (21) 1 (9.6) 1 (8.8) 

Hospital Benjamín Bloom 60 2 (11) 6 (2.2) 2 (12) 8 (0.71) 7 (0.57) 

Ministerio de Salud de El Salvador 53 3 (9.4) 6 (2.2) 3 (11) 6 (0.89) 7 (0.57) 

Hospital Nacional Rosales 24 4 (4.3) 6 (2.2) 4 (4.7) 11 (0.53) 13 (0.38) 

Ministerio de Ambiente y Recursos Naturales 16 5 (2.8) 10 (1.1) 7 (3.2) 11 (0.53) 7 (0.57) 

Servicio Nacional de Estudios Territoriales 16 5 (2.8) N/A 5 (3.4) N/A N/A 

Universidad Dr. José Matías Delgado 16 5 (2.8) N/A 5 (3.4) N/A N/A 

Agencia para el Desarrollo Internacional de los EEUU en El Salvador 16 5 (2.8) 3 (6.5) 11 (2.1) 3 (1.6) 3 (1.1) 

Basic Health International, El Salvador 15 9 (2.7) N/A 7 (3.2) 11 (0.53) 13 (0.38) 

Oficina Centroamericana del Center for Disease Control 28 20 (5.05) 8 (11.9) 29 (3.7) 6 (3.1) 9 (2.47) 

Universidad José Simeón Cañas 13 12 (2.3) 10 (1.1) 9 (2.6) 11 (0.53) 7 (0.57) 

Fundación Ecológica Salva Natura 11 13 (2.0) 10 (1.1) 11 (2.1) 8 (0.71) 7 (0.57) 

Hospital San Juan de Dios 10 14 (1.8) N/A 11 (2.1) N/A N/A 

Universidad Salvadoreña Alberto Masferrer 10 14 (1.8) 4 (5.4) 20 (1.1) 4 (1.1) 3 (1.1) 

TP: total number of highly cited articles; TPR (%), SPR (%), CPR (%), FPR (%), and RPR (%): the rank and percentage of total articles, single 

institution articles, inter-institutionally collaborative articles, first author articles, corresponding author articles; N/A: not available. 



TABLE 8 

The top 15 journals with TP ≥ 5 from El Salvador (1972-2015) 

Journal TP (%) IF2015 Web of Science category 

American Journal of Tropical Medicine and Hygiene 31 (5.5) 2.453 Public, Environmental & Occupational Health 
Tropical Medicine 

Revista de Biología Tropical 11 (2.0) 0.441 Biology 
Neurorehabilitation 9 (1.6) 1.453 Clinical Neurology 

Rehabilitation 
Infection Control and Hospital Epidemiology 8 (1.4) 3.669 Public, Environmental & Occupational Health 

Infectious Diseases 
International Journal of Dermatology 8 (1.4) 1.415 Dermatology 
International Journal of Gynecology & Obstetrics 8 (1.4) 1.674 Obstetrics & Gynecology 
American Journal of Infection Control 7 (1.2) 1.995 Public, Environmental & Occupational Health 

Infectious Diseases 
Mosquito News 7 (1.2) N/A Entomology 
Medic Review 6 (1.1) 1.519 Public, Environmental & Occupational Health 
Pediatric Blood & Cancer 6 (1.1) 2.634 Oncology 

Hematology 
Pediatrics 

Turrialba 6 (1.1) N/A Agronomy 
Boletín de la Oficina Sanitaria Panamericana 5 (0.89) N/A Public, Environmental & Occupational Health 
Bulletin of the Seismological Society of America 5 (0.89) 2.311 Geochemistry & Geophysics 
Dermatologica 5 (0.89) N/A Dermatology 
PLoS One 5 (0.89) 3.057 Multidisciplinary Sciences 
TP: total number of articles; IF2015: impact factor in 2015. 
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Fig. 5. Historical collaboration pattern for the top six collaborative countries with El Salvador 
(1972-2015; TP > 50). 
 



 

 

Fig. 6. Historical collaboration pattern for El Salvador, by geographically closest countries 
(1972-2015). 



 

 

Fig. 7. Historical citation patterns for top cited articles, by publication year (C0 ≥ 5; 1972-2015). 



 

 

Fig. 8. Article lifespan for top cited articles, by publication year (C0 ≥ 5; 1972-2015). 



 

 

Fig. 9. Historical citation patterns for top cited articles in 2015 (recent year) only (C2015 > 15; 
1972-2015). 



 

 

Fig. 10. Historical citation patterns for top cited articles by total citations per year (TCPY ≥ 15; 
1972-2015). 



 

 

Fig. 11. Historical citation patterns for seven articles ranked on both the top ten TC2015 and C2015; 
(1972-2015). 



 

 

Fig. 12. Publication trends for the top four institutions, El Salvador publications (1972-2015). 



 

 

Fig. 13. Historical citation patterns for El Salvador articles, by the top four Web of Science 
subjects (1972-2015). 


