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ARTICLE INFO ABSTRACT
Keywords: Introduction: Global surgery has become the undisputed starting point for addressing a myriad of problems in
Research surgery today. Therefore, it is necessary to constantly evaluate the scientific productivity in surgery, its behavior,
Research group validity and impact. In Latin America, specifically in Colombia, there are no studies that have analyzed this
General surgery .
Publishing production. . . . . . - . - .
Colombia Methods: A retrospective cross-sectional bibliometric study was carried out, in which the Colombian Ministry of
Science database was consulted with the validated results up to July 2021. In the search section for research
groups, the key word “Surgery” was used, and all associated GrupLAC (platform where the information of the
research groups can be found) and their registered products were reviewed.
Results: 40 groups were included. Only 5 (12.5%) were registered in surgery as main line of research. The great
majority of the groups were in the medium-low category, 50% in category C and 22.5% in category B. The vast
majority of surgical groups are located in Bogota (19; 47.5%). The first surgery group in the country was created
in 1994 and the last one in 2017. In 27 years of surgical research, a total of 4121 registered scientific articles
were found, 83 books, 713 book chapters, 2891 products associated with participation in scientific events, 1221
theses directed, and 1670 projects in colombian surgical research groups. There was evidence of a high rate of
underreporting of data, due to duplication of products and incomplete registration of data.
Conclusions: There is a high rate of underreporting of products and data in the GrupLAC of Colombian surgical
research groups. Most of the production is located in the Andes region (Antioquia, Valle del Cauca and Bogota),
and is predominantly composed of scientific articles and products associated with participation in scientific
events.
1. Introduction specialized services for the care of surgical diseases that generate a high
burden of disease, to improving the quality of surgical evidence, and to
Global surgery has become the undisputed starting point for promoting surgical education and practice [1-6]. Despite the emphasis
addressing a myriad of problems in surgery today, from seeking access to of the 2030 global surgery targets set by The Lancet commission for
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global surgery in 2015, barriers have persisted over the years with
respect to scientific output and improvement in available evidence,
mainly in middle- and low-income countries [3,6]. Therefore, it is
necessary to constantly evaluate the scientific productivity in surgery,
its behavior, validity and impact. Among the items to be evaluated
during the characterization of scientific production are authors, research
groups, institutions or universities, as well as countries [7]. In Latin
America, there are no studies that have analyzed this production, so it is
not possible to state with certainty how much this continent contributes
to global surgery, compared to other regions.

In Colombia, the Colombian Ministry of Science is the entity in
charge of designing, reviewing and evaluating the country’s scientific
productivity and its different areas of knowledge [8]. The hierarchical
organization of scientific validity is given by the reporting of research
institutes or institutions of higher education, which, in turn, endorse the
activity of research groups, which are a group of researchers with
defined lines of research and reported to the public, who carry out
research projects, participate in scientific events, serve as tutors for
graduate students, among other activities. Depending on the volume and
quality of productivity, these groups are categorized, which gives them
prestige and a greater number of opportunities for access to funding and
participation in science and technology [9]. However, periodically, the
Ministry of Science provides global results on the country’s productivity,
but without discriminating the disciplines that make up an area of
knowledge, for example, the area of health sciences is made up of many
disciplines, such as medicine, nursing, dentistry, physiotherapy, among
many others [9]. Thus, the results of a discipline within an area of
knowledge, e.g., surgery from medicine, are not explicitly displayed.

Bibliometrics is a branch of scientometrics that allows evaluating the
behavior of research and scientific publication. It allows to determine
the distribution of authors, quality of evidence, relevance and impact of
evidence, frequency and volume of authors and publications, correlating
predictive factors of metric indicators and representativeness of a group,
institution or country, in relation to a particular discipline [10,11]. It
also makes it possible to observe the most important collaboration
networks and journals of greatest interest to authors. Likewise, it iden-
tifies subregistrations and errors during the registration of data in aca-
demic databases and repositories. This is one of the most valuable tools
for the analysis of secondary data, facilitating the monitoring of the
evolution of scientific production in a discipline [10,11].

In this order of ideas, and recognizing the importance of determining
the productivity of surgery in Colombia and Latin America, the objective
of this study is to calculate, for the first time, the scientific and academic
production of Colombian research groups in surgery, formally recog-
nized and validated by the Ministry of Science of Colombia.

2. Methods

The study has been reported in line with the STROCSS criteria [12].
A retrospective cross-sectional bibliometric study was carried out, in
which the Colombian Ministry of Science database was consulted with
the validated results up to July 2021 [13]. In the search section for
research groups, the key word “Surgery” was used, and all associated
GrupLAC (platform where the information of the research groups can be
found) were reviewed. Groups that declared as main or secondary line,
general surgery or subspecialty, were included. Data from all research
groups referring to other areas of medicine and branches other than
general surgery and subspecialties, such as urology, orthopedics or
plastic surgery, were excluded.

The following data were collected: name of the group, registered area
of knowledge, main and secondary line of research, categorization of the
group (according to the criteria stipulated in the conceptual annex by
the Colombian Ministry of Science at the date of the study [14], they are:
Al [highest category], A, B, C [lowest category]; which depend on their
scientific production in a time window of 1 or 2 years), year of creation
of the group, name and categorization of the leader (this categorization
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is also given by the fulfillment of certain criteria regarding the pro-
ductivity of the researcher [14], which is: senior researcher [highest
categoryl], associate researcher, junior researcher [lowest categoryl,
institution associated to the group, geographic location in Colombia,
number of members, training and extension (represents participation in
master’s and PhD graduate programs), production of scientific articles,
book chapters, books, undergraduate or graduate theses directed,
participation in scientific events and development of research projects.

Data were collected in Microsoft Excel and subsequently exported to
IBM SPSS v25 software (Chicago, Illinois, USA), where nominal and
ordinal variables were analyzed and expressed as percentages and fre-
quencies, while discrete and continuous variables were expressed as
mean and standard deviation or median and interquartile range (IQR), if
they did not have a normal distribution. Ethical approval was not
necessary for this study as it did not involve human or animal subjects,
and the Colombian Ministry of Sciences database is open access.

3. Results

A total of 84 groups were identified, of which 40 met the inclusion
criteria. Regarding the area of knowledge registered, 32 (80%) belonged
to the area of clinical medicine, 4 (10%) to the area of medical and
health sciences, 3 (7.5%) in the area of health sciences and 1 (2.5%) in
medical sciences. According to the main line of research, only 5 (12.5%)
were registered in surgery. The secondary line of research is highly
variable, with the most frequent being general surgery (5 groups;
12.5%), followed by cardiovascular surgery in 4 groups (10%).

It was evident that the great majority of the groups were in the
medium-low category, 50% in category C and 22.5% in category B. Most
of the leaders of the surgical research groups were categorized as junior
researchers (14; 35%) or were not categorized at all (13; 32.5%)
(Table 1). The first surgery group in the country was created in 1994
and the last one in 2017 (Fig. 1). The vast majority of surgical groups are
located in Bogota (19; 47.5%), followed by Antioquia (4; 10%) and Valle
del Cauca (3; 7.5%) (Fig. 2). The total number of members registered in
surgical groups was 1601, with a median of 28 (IQR 34; 4-168).

A total of 4121 registered scientific articles were found with a me-
dian of 62.5 (IQR 90.25; 8-600), 83 books with a median of 1 (IQR 2;
0-37), 713 book chapters with a median of 5.5 (IQR 15.5; 0-202), 2891
products associated with participation in scientific events with a median
of 36.5 (IQR 64.5; 0-404), 1221 theses directed with a median of 19.5
(IQR 40.25; 1-117), and 1670 projects with a median of 23 (IQR 28.5;
4-356) (Fig. 3). The TOP 3 groups with the highest scientific and aca-
demic production are summarized in Table 2.

There was evidence of a high rate of underreporting of data, due to
duplication of products and incomplete registration of data. However,
due to the heterogeneity and change in the platform, it was not possible
to characterize it.

4. Discussion

The last two decades have seen a transition from traditional surgery
to academic surgery [15]. This new discipline aimed to identify and

Table 1
Distribution of the categorization of groups and group leaders with lines of
research in surgery.

Group category, n (%)

Al A2 B C Not categorized

4 (10%) 1 (2,5%) 9 (22,5%) 20 (50%) 6 (15%)

Category of group leaders, n (%)

Senior Associated Junior Not categorized
Researcher Researcher Researcher
6 (15%) 7 (17,5%) 14 (35%) 13 (32,5%)
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Fig. 1. Cumulative frequency representing chronology of the creation of Colombian research groups with research lines in surgery over the years.
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Fig. 2. Geographical distribution of the number of surgical research groups in Colombia.

raise issues related to the professional success and academic and sci-
entific development of surgery; this involves both surgical and
non-surgical concepts of the surgeon [16,17]. With the appearance of
the 2030 global surgery objectives [2,3], this initiative was strengthened
and its dissemination progressed, generating an advance in the pro-
duction of constructive criticism on the limitations of current evidence,

researchers, and research groups and centers in surgery [18]. In low- and
middle-income countries, such as those in Latin America, it has been
specifically established that the most important items to develop are to
increase opportunities for the training of surgeon-researchers and -ed-
ucators, to strengthen funding, to propose studies of the highest possible
quality, to provide as many primary data as possible for international



L.D. Lozada-Martinez et al.

600 e

500

400

300

200

100

Annals of Medicine and Surgery 77 (2022) 103667

°
°
.
L ]
L ]
L ]
]
o °
" é
7 ps)
N by b@s 'S
o 7 =1 &
g Y e
'Of@r ° 1 @Of
” S )
/?Ij,b-.c
@p@l}{‘\

Fig. 3. Comparison of frequencies, means and medians of scientific and academic production of Colombian surgical research groups.

Table 2

Top 3 Colombian research groups with main or secondary line of research in surgery, with the highest scientific and academic production.

Top  Group name Articles  Book Books  Research Undergraduate/ Participation in Principal Partner
chapters projects postgraduate theses scientific events Institution
directed

1 Grupo de Investigacion Clinica de la 600 49 3 356 68 404 Fundaci6n Valle
Fundacién Valle del Lili del Lili

2 Grupo de Investigacion Clinica en 534 202 8 206 117 384 Universidad de
Enfermedades del Nino y del Adolescente - Antioquia
Pediaciencias

3 Grupo de Investigacién en Cardiologia 380 51 3 114 82 291 Fundacion

Cardioinfantil

collaborations, and to improve the curriculum vitae [17]. These in-
dicators are finally reflected in the production of training and new
knowledge, given by research projects, scientific articles, training of new
research surgeons and participation in the dissemination of scientific
knowledge (scientific events). These ideals have their background in the
search for the improvement and maintenance of the determinants of
health, through equity and quality of health [16,17]. Health research is
one of the most important bases to promote the health care of the
population, and therefore, it is necessary to know strictly what is the
behavior of this research [19]. Currently, within the TOP 20 countries
with the highest biomedical scientific productivity, only Brazil stands
out as a Latin American country (14th place) [17]. Recently, quantita-
tive analyses of trends in scientific publication in surgery have not been
published. However, emphasis is placed on improving the quality of
surgical research [20]. Bibliometrics is a useful tool for the analysis of
secondary data on the structure and content of scientific publications,
and should be used frequently in the monitoring of academic surgery
[21].

For the first time, this study characterized the scientific and aca-
demic production of Colombian research groups with lines of research in
surgery, through a bibliometric analysis of the database of the govern-
mental institution that regulates science in Colombia, the Colombian
Ministry of Science. This database has records of the global production
of the research groups and their members, most of which are affiliated
with universities and hospitals. Therefore, these results reflect the pro-
ductivity of these institutions and their respective surgical departments.
There is really no similar evidence in the region with which these results
can be contrasted. However, compared to the productivity reported by

authors from other continents, the disadvantage and fragmentation of
the Colombian surgical scientific production is clearly observed
[22-25]. Many research groups can be multidisciplinary, where they
research on different branches of medical science. However, this study
found that only 5 (12.5%) had registered general surgery as their main
line of research; although this is not really the case, the value of groups
exclusive to surgery is greater (evidenced by the secondary lines of
research, registered articles and academic training of the members), but
the underreporting does not reflect this aspect with certainty.

More than 70% of the research groups are in the medium-low cate-
gory, according to the criteria of the Colombian Ministry of Science,
which represent indicators of volume and quality of scientific produc-
tion, considering the quartiles where scientific articles are published,
books published by publishers indexed in high quality international
databases, registration of meritorious and laureate theses, registration
and development of research projects with technical support and in-
ternational funding, production of patents and innovative techniques,
participation in postgraduate research and organization and participa-
tion as speakers in scientific events. However, the fact that 7 out of 10
groups are in this category reflects few publications in Q1-Q2 journals,
publication of books in non-indexed databases, registration of approved
but not outstanding theses, planning and development of local or na-
tional projects, poor participation in master’s and PhD programs, and
participation in scientific events, but mainly as attendees (which does
not represent great value for the evaluation of the ministry).

More than 60% of the leaders of these groups are categorized as
junior researchers or are not categorized at all. The categorization of
Colombian researchers depends mainly on three items, their academic
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training, the undergraduate/postgraduate theses directed (known as
training products) and their scientific production. The fact that these
leaders are in the lowest category or are not categorized at all represents
either a very high rate of underreporting of data in their profiles, or that
their scientific production is minimal; an aspect to be evaluated in
greater depth in future studies. The centralization of Colombian research
is clearly shown by the fact that approximately 50% of the groups with
research lines in surgery are from Bogota (capital of Colombia). There
are a large number of regions where there are no research groups in
surgery, which may be due to the non-recognition of groups or definitely
because they do not exist; this point reflects the heterogeneity of the
results that Colombian surgery could exhibit, as it only has studies in a
specific population, with sociodemographic, cultural and health char-
acteristics totally different from other regions of the country.
Considering that the first research group with a research line in
surgery was created in 1994, more than 25 years of national surgical
research have passed, which has included more than 1600 researchers.
However, it is expected that in a period of 5-10 years, the scientific
production will be such that it will allow to meet the average criteria for
categorization as researchers and to increase the global productivity
indicators of the groups, so that the category of the groups will be in the
highest level range (A1 - A). But, taking into account the total number of
members included (1601) and the total number of scientific products
according to their subtypes, we have then that for each researcher of a
Colombian surgical group, an average of 2.5 articles (4121/1601), 0.05
books (83/1601), 0.44 book chapters (713/1601), 1.8 products associ-
ated with participation in scientific events (2891/1601), 0.76 directed
theses (1221/1601), and 1 research projects (1670/1601) are produced.
Taking into account the total number of groups that met the inclusion
criteria (40), and the total number of scientific products according to
their subtypes, we have that for each research group, on average 103
articles (4121/40), 2 books (83/40), 17.8 book chapters (713/40), 72.2
products associated with participation in scientific events (2891/40), 30
directed theses (1221/40), and 41 research projects (1670/40) are
produced. Theoretically, the proportions of the production of the
research groups would allow a medium-high categorization, but since
this is not the case, it is presumed that there is a significant inequity
between the production of multidisciplinary groups and exclusively
surgical research groups. Similarly, the proportions of production per
researcher are congruent with the results of the global categorization of
the leaders found, which is only sufficient for the minimum categori-
zation (which on average is obtained by professionals without post-
graduate degrees or medical specialists with a short research career).
Particularly, a high underreporting of data was evidenced, due to
incomplete or duplicated information (which is not recognized by the
Ministry of Science). The most common is to find that the registration of
scientific articles does not have the DOI (Digital Object Identifier)
(which is a necessary item for the recognition and categorization of the
product) or that the group did not define its main line as surgery, even
though it is an exclusive research group of general surgery or subspe-
cialty. In this order of ideas, it is evident that the scientific production of
general surgery and subspecialties is scarce and has many limitations.
Among the bibliometric studies that have analyzed the scientific
production of research in Colombian surgery is the one conducted by
Sanchez-Jaramillo et al. [22], who studied 20 years of publications on
research in surgical education, finding only 63 studies, approximately
40% were published in journals not indexed in medium-high quality
bases (ISI/SCOPUS), 20% in Q1 journals, and have an average of 10
citations per article [22]. Unlike what has been investigated in
Colombia, other countries, mainly the United States, have shown a much
higher productivity and better quality, represented by a higher per-
centage of participation in Q1-Q2 journals, better metrics and, in gen-
eral, being the department with the highest contribution to surgery [22,
24]. Fortunately, evidence affirms that progress in global surgery pro-
ductivity is substantial in low- and middle-income countries compared
to high-income countries (71.5% vs. 28.5%, p < 0.001), with a moderate
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proportion of collaboration between these two groups of countries
(32.9%), regardless of surgical subspecialty [25], which must continue
to improve to meet the goals of global surgery.

The experience and evidence shared from other regions of the world,
mainly from high-income countries, recommend that the early inclusion
of students with an interest in surgery and surgical residents in interest
groups and research groups in surgery, where the need to reinforce their
concepts of academic surgery and evidence-based surgery is deepened,
contributes substantially to the scientific production of these individuals
in later years [26-34]. The challenges and principles to overcome the
barriers to surgical education and research in low-income countries such
as those belonging to Latin America are many. Above all, the interest of
knowing the behavior of the scientific production of national surgical. At
present, there are no massive studies on productivity evaluated through
bibliometrics over time in this group of countries, which makes it
difficult to contrast and define precise points on what needs to be
improved. Therefore, it is suggested to work on the objectives of global
surgery and the problems identified in other countries, such as inequity
and lack of opportunities for women and minorities in surgery [31],
development of randomized clinical trials and prospective multicenter
studies with representative samples, among others [27,29,30]. Inter-
national collaboration and the surgeon’s initiative to pursue post-
graduate research studies (MSc and PhD) are indispensable for the
progress of surgical research [28]. More active participation is needed
from surgical research groups in this type of programs, allowing the
creation of novel lines such as translational surgery or evidence-based
surgery, which allow the eco-epidemiological characterization of their
populations to understand the evolution of diseases and outcomes in
regions where no representative primary data are available [35].
Finally, it was possible to understand the behavior of Colombian surgical
research groups, their productivity, representativeness and barriers to
improve indicators.

As limitations, it was not possible to stratify the production over
time, taking into account that the platform does not allow this type of
filtering. Nor was it possible to characterize the quality of scientific
production according to quartiles by products, according to interna-
tional indexing databases. Similarly, the high presence of subregistra-
tions does not allow for a true representation of the productivity of
Colombian surgery, which is presumed to be much higher than that
reported by the GrupLAC profiles.

5. Conclusions

There is a high rate of underreporting of products and data in the
GrupLAC of Colombian surgical research groups. Most of the production
is located in the Andean region (Antioquia, Valle and Bogota), and is
predominantly composed of scientific articles and products associated
with participation in scientific events. The groups with the highest sci-
entific and academic productivity are not groups with main line of
research in surgery, but multidisciplinary, and correspond to Grupo de
Investigacién Clinica de la Fundacion Valle del Lili, Grupo de Inves-
tigacioén Clinica en Enfermedades del Nino y del Adolescente, and Grupo
de Investigaciéon en Cardiologia.

Ethical approval

No ethical approval was needed for this research study.
Sources of funding

No funding was received for this study.
Author contribution

Ivan David Lozada-Martinez: Study conception and design; Acqui-
sition of data; Analysis and interpretation of data; Drafting of



L.D. Lozada-Martinez et al.

manuscript; Critical revision; approved the final version. Jeremias
Carvajal-Bautista: Analysis and interpretation of data; Drafting of
manuscript; Critical revision; approved the final version. Yelson Ale-
jandro Picon-Jaimes: Analysis and interpretation of data; Drafting of
manuscript; Critical revision; approved the final version. Gonzalo
Dominguez-Alvarado: Analysis and interpretation of data; Drafting of
manuscript; Critical revision; approved the final version. Luis Felipe
Cabrera-Vargas: Analysis and interpretation of data; Drafting of manu-
script; Critical revision; approved the final version. Lilian Torregrosa-
Almonacid: Analysis and interpretation of data; Drafting of manu-
script; Critical revision; approved the final version. Oscar Guevara-Cruz:
Analysis and interpretation of data; Drafting of manuscript; Critical
revision; approved the final version. Alexis Rafael Narvaez-Rojas:
Drafting of manuscript; approved the final version.

Colombian Future Surgeons Collaborative Group

Acquisition of data; Analysis and interpretation of data; Critical
revision; approved the final version.

Registration of research studies
N/A.
Guarantor

Alexis Rafael Narvaez-Rojas. E-mail: axnarvaez@gmail.com.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Declaration of competing interest
The authors declare that they have no conflicts of interest.
Acknowledgments

See supplementary file for the detailed list of Colombian Future
Surgeons Collaborative Group contributors.
The authors do not have any acknowledgments to make.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.amsu.2022.103667.

References

[1] J.A. Nunez-Gamez, P.A. Medina-Bravo, N.F. Pineros-L6pez, G.A. Contreras, M.

E. Rosero-Burgos, 1.D. Lozada-Martinez, et al., Global outcomes, surgical teams and
COVID-19 pandemic: will the same objectives of global surgery persist? Ann. Med.
Surg. 71 (2021), 103002.

[2] L. Roa, D.T. Jumbam, E. Makasa, J.G. Meara, Global surgery and the sustainable
development goals, Br. J. Surg. 106 (2) (2019) e44-52.

[3] J.G. Meara, A.J.M. Leather, L. Hagander, B.C. Alkire, N. Alonso, E.A. Ameh, et al.,
Global Surgery 2030: evidence and solutions for achieving health, welfare, and
economic development, Lancet 386 (9993) (2015) 569-624.

[4] G. Dominguez-Alvarado, K. Villar-Rincon, M. Castillo-Miranda, A. Quintero-Diaz,
A. Ramirez-Rangel, I.D. Lozada-Martinez, et al., A step-by-step guide to creating an
academic surgery interest group: review article, Ann. Med .Surg. 69 (2021),
102688.

[5] M.G. Ortega-Sierra, G.E. Beltran-Hoyos, A.M. Benjumea-Velasquez, I.M. Bossio-
Martinez, 1.D. Lozada-Martinez, Letter regarding: surgery interest groups in
medical schools: mentoring factory, J. Surg. Res. 267 (2021) 209-210.

[6] J.G. Meara, S.L. Greenberg, The Lancet Commission on Global Surgery Global
surgery 2030: evidence and solutions for achieving health, welfare and economic
development, Surgery 157 (5) (2015) 834-835.

[7]

[8]

[91

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Annals of Medicine and Surgery 77 (2022) 103667

A. Sgro, L.S. Al-Busaidi, C.I. Wells, D. Vervoort, S. Venturini, V. Farina, et al., Global
surgery: a 30-year bibliometric analysis (1987-2017), World J. Surg. 43 (11)
(2019) 2689-2698.

Colombian Ministry of Sciences, Functions [Internet] [Consulted 7 Mar 2022].
Available in: https://minciencias.gov.co/convocatorias/investigacion/convoca
toria-nacional-para-el-reconocimiento-y-medicion-grupos-0.

Colombian Ministry of Sciences, Recognized Research Groups and Researchers
[Internet] [Consulted 7 Mar 2022]. Available in, https://minciencias.gov.co/vi
ceministerios/conocimiento/direccion_generacion/capacidades-nacionales-ctei/gr
upos-de-investigacion.

M. Szomszor, J. Adams, R. Fry, C. Gebert, D.A. Pendlebury, R.W.K. Potter, et al.,
Interpreting bibliometric data, Front. Res. Metr. Anal. 5 (2021), 628703.

N. Khan, C.J. Thompson, A.F. Choudhri, F.A. Boop, P. Klimo Jr., Part I: the
application of the h-index to groups of individuals and departments in academic
neurosurgery, World Neurosurg. 80 (6) (2013) 759-765, e3.

G. Mathew, R. Agha, STROCSS Group, STROCSS 2021: strengthening the reporting
of cohort, cross-sectional and case-control studies in surgery, Int. J. Surg. 96
(2021), 106165.

Colombian Ministry of Sciences, Resume Finder [Internet] Consulted 7 Mar 2022].
Available in: https://scienti.minciencias.gov.co/ciencia-war/.

[a]l Colombian Ministry of Sciences, National Call for the Recognition and
Measurement of Research, Technological Development or Innovation Groups and
for the Recognition of Researchers of the National System of Science, Technology
and Innovation - SNCTel [Internet], 2018 [Consulted 7 Mar 2022]. Available in:
https://minciencias.gov.co/convocatorias/investigacion/convocatoria-nacional-
para-el-reconocimiento-y-medicion-grupos-0;

[b] C.M. Pugh, R.S. Sippel, Success in Academic Surgery: Developing a Career in
Surgical Education, second ed., Springer Nature Switzerland, USA, 2019;

[15] S. Nundy, A. Kakar, Z.A. Bhutta, How to Practice Academic Medicine and
Publish from Developing Countries?, first ed., Springer Nature Switzerland, India,
2022.

H. Chen, L.S. Kao, Success in Academic Surgery, second ed., Springer Nature
Switzerland, USA, 2017.

G.A. Dominguez-Alvarado, K. Serrano-Mesa, P.N. Dominguez-Alvarado, 1.

D. Lozada-Martinez, A commentary on "author level metrics and academic
productivity" (int J surg 2021; 90:105,965), Int. J. Surg. 91 (2021), 106009.

S.R. Franzen, C. Chandler, T. Lang, Health research capacity development in low
and middle income countries: reality or rhetoric? A systematic meta-narrative
review of the qualitative literature, BMJ Open 7 (1) (2017), e012332.

A.C. Maragh-Bass, J.R. Appelson, N.R. Changoor, W.A. Davis, A.H. Haider, M.

A. Morris, Prioritizing qualitative research in surgery: a synthesis and analysis of
publication trends, Surgery 160 (6) (2016) 1447-1455.

D.F. Thompson, C.K. Walker, A descriptive and historical review of bibliometrics
with applications to medical sciences, Pharmacotherapy 35 (6) (2015) 551-559.
J.M. Sanchez-Jaramillo, L.C. Dominguez, N.V. Vega, P. Meneses, The state of
research in general surgery education in Colombia (2000-2020): a bibliometric
analysis, Rev. Colomb. Cir. 36 (2) (2021) 205-220.

A. Baroutjian, M. Sutherland, J.J. Hoff, T. Bean, C. Sanchez, M. McKenney, et al.,
The impact of hospital /university affiliation on research productivity among US-
based authors in the fields of trauma, surgical critical care, acute care, and
emergency general surgery, Am. Surg. 87 (1) (2021) 30-38.

N.P. Valsangkar, T.A. Zimmers, B.J. Kim, C. Blanton, M.M. Joshi, T.M. Bell, et al.,
Determining the drivers of academic success in surgery: an analysis of 3,850
faculty, PLoS One 10 (7) (2015), e0131678.

A. Sgro, L.S. Al-Busaidi, C.I. Wells, D. Vervoort, S. Venturini, V. Farina, et al.,
Global surgery: a 30-year bibliometric analysis (1987-2017), World J. Surg. 43 (11)
(2019) 2689-2698.

C. Mariette, G. Piessen, W.B. Robb, Publishing in surgery: how and why?
Langenbeck’s Arch. Surg. 398 (2013) 587-593.

K. Ahmed, A. Ibrahim, O. Anderson, V.M. Patel, E. Zacharakis, A. Darzi, et al.,
Development of a surgical educational research program-fundamental principles
and challenges, J. Surg. Res. 167 (2) (2011) 298-305.

T.M. Bell, N. Valsangkar, M. Joshi, J. Mayo, C. Blanton, T.A. Zimmers, et al., The
role of PhD faculty in advancing research in departments of surgery, Ann. Surg.
265 (1) (2017) 111-115.

N.P. Valsangkar, T.W. Liang, P.J. Martin, J.S. Mayo, C.M. Rosati, D.V. Feliciano, et
al., Impact of clinical fellowships on academic productivity in departments of
surgery, Surgery 160 (6) (2016) 1440-1446.

L. Cash-Gibson, G. Guerra, V.N. Salgado-de-Snyder, SDH-NET: a South-North-
South collaboration to build sustainable research capacities on social determinants
of health in low- and middle-income countries, Health Res. Pol. Syst. 13 (2015) 45.
B.L. Hedt-Gauthier, R. Riviello, T. Nkurunziza, F. Kateera, Growing research in
global surgery with an eye towards equity, Br. J. Surg. 106 (2) (2019) e151-e155.
H. Wang, S.S. Bajaj, K.M. Williams, J.C. Heiler, J.M. Pickering, K. Manjunatha, et
al., Early engagement in cardiothoracic surgery research enhances future academic
productivity, Ann. Thorac. Surg. 112 (5) (2021) 1664-1671.

B.F. Bigelow, N. Siegel, G.R. Toci, J.A. Elsner, C.W. Hicks, C.J. Abularrage,
Bibliometric review of medical student research before matching integrated
vascular surgery, J. Surg. Res. 263 (2021) 251-257.

B.L. Zarzaur, N. Valsangkar, D.F. Feliciano, L.G. Koniaris, The transforming power
of early career acute care surgery research scholarships on academic productivity,
J. Trauma. Acute. Care Surg. 81 (1) (2016) 137-143.

1.D. Lozada-Martinez, A. Suarez-Causado, J.B. Solana-Tinoco, Ethnicity, genetic
variants, risk factors and cholelithiasis: the need for eco-epidemiological studies
and genomic analysis in Latin American surgery, Int. J. Surg. 99 (2022), 106589.


mailto:axnarvaez@gmail.com
https://doi.org/10.1016/j.amsu.2022.103667
https://doi.org/10.1016/j.amsu.2022.103667
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref1
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref1
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref1
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref1
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref2
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref2
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref3
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref3
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref3
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref4
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref4
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref4
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref4
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref5
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref5
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref5
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref6
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref6
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref6
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref7
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref7
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref7
https://minciencias.gov.co/convocatorias/investigacion/convocatoria-nacional-para-el-reconocimiento-y-medicion-grupos-0
https://minciencias.gov.co/convocatorias/investigacion/convocatoria-nacional-para-el-reconocimiento-y-medicion-grupos-0
https://minciencias.gov.co/viceministerios/conocimiento/direccion_generacion/capacidades-nacionales-ctei/grupos-de-investigacion
https://minciencias.gov.co/viceministerios/conocimiento/direccion_generacion/capacidades-nacionales-ctei/grupos-de-investigacion
https://minciencias.gov.co/viceministerios/conocimiento/direccion_generacion/capacidades-nacionales-ctei/grupos-de-investigacion
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref10
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref10
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref11
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref11
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref11
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref12
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref12
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref12
https://scienti.minciencias.gov.co/ciencia-war/
https://minciencias.gov.co/convocatorias/investigacion/convocatoria-nacional-para-el-reconocimiento-y-medicion-grupos-0
https://minciencias.gov.co/convocatorias/investigacion/convocatoria-nacional-para-el-reconocimiento-y-medicion-grupos-0
http://refhub.elsevier.com/S2049-0801(22)00427-7/bib14b
http://refhub.elsevier.com/S2049-0801(22)00427-7/bib14b
http://refhub.elsevier.com/S2049-0801(22)00427-7/bib15
http://refhub.elsevier.com/S2049-0801(22)00427-7/bib15
http://refhub.elsevier.com/S2049-0801(22)00427-7/bib15
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref14
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref14
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref15
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref15
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref15
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref16
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref16
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref16
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref17
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref17
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref17
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref18
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref18
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref19
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref19
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref19
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref20
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref20
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref20
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref20
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref21
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref21
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref21
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref22
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref22
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref22
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref23
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref23
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref24
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref24
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref24
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref25
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref25
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref25
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref26
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref26
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref26
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref27
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref27
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref27
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref28
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref28
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref29
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref29
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref29
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref30
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref30
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref30
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref31
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref31
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref31
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref32
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref32
http://refhub.elsevier.com/S2049-0801(22)00427-7/sref32

	Surgical research in Colombia part 1: Scientific and academic productivity of the Colombian research groups in surgery
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Conclusions
	Ethical approval
	Sources of funding
	Author contribution
	Colombian Future Surgeons Collaborative Group
	Registration of research studies
	Guarantor
	Provenance and peer review
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


