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Introduction: Research training, scientific activity and publications are cornerstones of academic surgery. Knowing the activity and
trends of medical students aspiring to become surgeons it allows to identify gaps and skills to be strengthened. Currently, there is no
data on the authorship and scientific activity of medical students in surgery in Latin America and Colombia.

Methods: A bibliometric cross-sectional study was carried out, in which the Colombian medical journals were reviewed from 2010
t0 2020. The articles with topics in general surgery and subspecialties where the authorship of medical students could be identified,
were selected. Data on the sociodemographic and scientific characteristics of the authors and their publications were extracted and
analyzed.

Results: A total of 14 383 articles from 34 Colombian medical journals were reviewed. From 2010 to 2020, 807 articles related to
surgery were published in Colombia. The most frequent typology of these articles was original articles (n =298; 37%), followed by
case reports (n =222; 28.2%) and reviews (n=137; 17.3%). A total of 132 medical students and 141 authorships and were found,
specifically in 9.9% (n=80/807) of these publications, with a higher frequency in original articles (n = 32; 40%) and case reports
(n=29; 36.2%). Collaboration of students with professors or surgeons was evidenced in 97.5% of the publications.
Conclusions: The authorship of Colombian medical students in scientific publications in surgery in Colombian medical journals was
low. From 2010 to 2020, student authors were found in 1 out of every 10 publications, mainly in original articles and clinical cases.

Keywords: Colombia, general surgery, medical students, publishing, academic success, research

Introduction . L . .
guarantee satisfactory results in evidence-based practice!" ™!, This

The academic surgeon has become the cornerstone of academic  has led to an in-depth study of the archetypes and attributes that
surgery today. Their comprehensive education, composed of an academic surgeon should have, highlighting mentoring
training in surgical and non-surgical skills, is indispensable to  (inspiring and guiding others), responsible, dynamic and equi-
lead the surgical team, residents and students, as well as to  table education (sharing knowledge and skills at the highest
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level), collaborative and relevant research (scientific impact and
advancement of the surgical field), surgical innovation (devel-
opment of real and practical solutions, cost-effective, cost-useful
and with a good risk-benefit balance), and evidence-based patient
care (improving health and quality of life indicators)>*. One of
the ways to achieve this profile is to include medical students in
the path of academic medicine from their first years of study!>°!,
Particularly, to include in academic surgery those with aspira-
tions to become surgeons, so that they can replicate this profile in
later years.

Thus, surgical research is an imperative path in the aspiring
student to academic surgeon, and should be manifested
through participation in scientific events, development and
execution of studies, as well as scientific publications. Previous
studies have found that in surgery, case reports and case series
are the most frequent type of publication in some regions,
followed by original studies with a focus on clinical and out-
comes research!”!. In these types of manuscripts, mainly in case
reports and case series, it is possible to count on the authorship
of medical students, since it is much easier to achieve the cri-
teria for authorship due to the low level of complexity of a
case report or case series. However, there are no solid data on
this activity in Latin America or Colombia.

These publications are an indicator of scientific activity,
quality of training and production of medical students.
Commissions in global surgery have emphasized the need to
promote surgical research and non-surgical skills training for
residents and medical students, especially in low-income and
middle-income countries, with the aim of improving the quality
of evidence, healthcare and disease burden indicators®".
However, in order to define future strategies that can strengthen
the cornerstones of academic surgery, it is necessary to know the
trend of this activity and to have evidence-based resules!' !,
This is the third part of the study of surgical research in
Colombia, which after knowing the scientific activity and pro-
duction of research groups (research units) in surgery (first
part)”!] scientific activity, publications and research training of
academic surgeons (second part)'?!, seeks to know the scientific
contribution of Colombian medical students to the surgery of this
country. Based on the above, the aim of this study was to evaluate
authorship and publication in surgery by Colombian medical
students in Colombian medical journals.

Methods

The study has been reported in line with the STROCSS
criterial®3),

A bibliometric cross-sectional study was carried out, where
the Colombian National System of Indexation of Scientific and
Technological Publications (Publindex) of the Colombian
Ministry of Science was consulted with the validated results up
to August 2021"#!, This specialized system uses an algorithm
based on several indicators to index its journals: (1) HS score
of the major knowledge area among national journals
(Colombia); (2) Quartile obtained from the Journal Citation
Report or (3) Quartile obtained from Scimago Journal &
Country Rank. In this way, this system guarantees the quality
of Colombian journals, based on international standards. This
indexing is updated annually. The results of homologation and
indexing of Colombian journals during the period from 1
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HIGHLIGHTS

e Only 1 out of 10 articles in surgery in Colombia has
student authorship.

e Authorship of medical students are mainly based on
original articles and case reports.

e From 2010 to 2020, only five medical students published
more than one article in surgery.

January 2020 to 31 December 2020 were consulted. The
journals were filtered by the area of knowledge of medical and
health sciences. Inclusion criteria were defined as: (1) Journals
that were indexed (belonging at least to Q4); (2) It was pos-
sible to access their texts completely and free of charge. Those
journals or articles related to topics other than general surgery
and subspecialties, such as plastic surgery, oral or max-
illofacial surgery, gynaecology and obstetrics, urology, ortho-
paedics, paediatric surgery, neurosurgery, ophthalmology or
otorhinolaryngology, were excluded.

The data from the indexed journals were exported in an excel
sheet, in order to record the data extracted from the review.
Subsequently, the archive of each journal from 2010 to 2020 was
consulted. The following data were collected: total number of
publications, total number of publications in surgery, type of
manuscripts published in surgery, number of medical-student
authorships in surgical publications, type of manuscripts with
student authorship, author’s name, institutional affiliation and
city of the student author, type of collaboration. For the identi-
fication of student authorship, students whose status could be
explicitly corroborated according to the data found in the
affiliation section were included. These should read: Medical
Student or Undergraduate Student. The data were exported to the
statistical software IBM SPSS (Chicago, IL) version 26.
Qualitative variables were summarized using frequency and
percentages.

Results

Thirty-four Colombian medical journals were identified, with a
total of 340 volumes and 14 383 articles from 2010 to 2020.
During this period, 807 (5.6 %) articles related to topics of general
surgery and subspecialties were published, mainly original arti-
cles (n=298;37%), followed by case reports/case series (n=222;
27.5%) and reviews (n=137; 17%). Of the total number of
articles in surgery, ~10% had student authorship (7z=280/807),
mainly in original articles (7 =32;40%), case reports/case series
(n=29; 36.2%) and reviews (n=17; 21.2%), respectively
(Table 1). However, the proportion of student authorship to total
articles in surgery by type was higher in reviews (n=17/137;
13.8%) compared to case reports/case series (7=29/222; 13%)
or original articles (z=32/298; 10.7%).

On the evolution of the volume of global publications over
time, a variable trend was observed, with a slight growth from
2010 to 2011 (n=1146 — n=1207), then there was a modest
decline from 2011 to 2012 (7=1207 — n=1158), but a notable
sustained increase was observed from 2012 to 2016 (n=1158 —
n=1434). Thereafter, there was a sustained downward trend
until 2019 (n=1434 —» n=1291), followed by an increase in
volume in 2020 (n=1291 —» n=1385) (Fig. 1).
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Distribution of publications in surgery in Colombian medical
journal from 2010 to 2020 with and without student participation,
according to the type of manuscript.

n (%)

Publications in Publications in surgery with

Type of manuscript surgery student authorship

Original articles 298 (37) 32 (40)

Narrative/systematic 137 (17) 17 (21.2)
reviews or meta-analysis

Case report 222 (27.5) 29 (36.2)

Letters 23 (2.8) 0

Other 127 (15.7) 2(2.6)

Total 807 (100) 80 (100)

Comparing this production with the volume of annual pub-
lications in surgery, it was found to be < 6%, with the exception
of 2018 (n=93/1381; 6.7%) and 2020 (n=131/1385; 9.4%).
When calculating the proportion of student authorship in pub-
lications in surgery from 2010 to 2020, it was evidenced that this
was less than 22%, having the lowest proportion of student
authorship in the years 2018 (z=15/93; 5.3%) and 2020 (n=15/
131; 3.8%), and the highest in the years 2010 (7 =11/66; 16.6%)
and 2012 (n=13/60; 21.6%). No homogeneous evolution was
found among the three groups evaluated over time (Fig. 1).
However, dividing the study period into two (2010-2015 vs.
2015-2020), it was found a remarkable growth in the volume of
publications in surgery in the second half of this decade [ =304
(first half) vs. =509 (second half)], but higher student author-
ship in the first half of this decade [#=51(first half) vs. =37
(second half)].

A total of 132 students and 141 authorships from 22 uni-
versities from 2010 to 2020 were found, of which only five stu-
dents published more than one article in surgery (3.5%). Eighty

percent (n=4/5) of the student authors with the highest number
of articles in surgery were from the Universidad de Cartagena.
Also, it was found that 50.7% (n=67) of the student authors
were women.

The predominant student-authored collaboration was of the
professional type (97.5%), that is in the company of a professor
or surgeon. The universities with the highest number of student
authorships were Universidad de Cartagena (z=19, 13.5%),
followed by Universidad Industrial de Santander (7=15;10.7%)
and Universidad Pontificia Bolivariana (z=15; 10.7%) (n=15;
10.7%) (Table 2). The cities with the highest student authorship
in surgery were Bogota (n=38), Medellin (# = 32) and Cartagena
(n=19). Figure 2 shows the cumulative frequency distribution of
authorships by territorial departments.

Discussion

Academic surgery, as a branch of academic medicine, shares the
essential items needed by today’s physician to meet the challenges
of public health and global health, but specifically, to meet the
goals of global surgery™!. Among the objectives for global sur-
gery by 2030 outlined by The Lancet Commission on Global
Surgery is the strengthening of surgical research systems and
research training of academic surgeons!®!. These systems may be
represented by various research units, which vary from country to
country, such as research groups in surgery and the inclusion of
medical students and residents in research projects!'®l. In this
way, it is possible to achieve a comprehensive training for the
student aspiring to become an academic surgeon. There are many
ways to evaluate the training and scientific activity of medical
students, such as abstracts presented at scientific events, oral
presentations, exchanges and participation in scientific
societies!! '), However, publications are the final product of
scientific activity, which may arise from a collaborative research
project with professors or a student collaborative research idea,
and reflect the intellectual and methodical capacity of the student
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Figure 1. Evolution of publications in surgery with and without student authorship, compared with the total number of publications from 2010 to 2020 in Colombian
medical journals. PS, publications in surgery; PSSA, publications in surgery with student authorship; TP, total publications.

1687



Lozada-Martinez et al. Annals of Medicine & Surgery (2023)

Annals of Medicine & Surgery

Distribution of publications with student authorship in surgery in
Colombian medical journals from 2010 to 2020, by Colombian
universities.

University n (%)

Universidad de Cartagena
Universidad Industrial de Santander
Universidad Pontificia Bolivariana
Universidad de Antioguia 14
Universidad de los Andes 14
Universidad de Boyaca 9
Universidad Tecnologica de Pereira 8
Pontificia Universidad Javeriana 8
Universidad del Cauca 7
Universidad El Bosque 6
Universidad ICESI 4
Universidad del Magdalena 3
Universidad de Caldas 3
Universidad Nacional de Colombia 3
Universidad CES 3
Fundacién Universitaria de Ciencias de la Salud 2
Universidad del Rosario 2
Universidad Surcolombiana 2
Universidad de la Sabana 1
Universidad de Sucre 1
Universidad Juan N Corpas 1
Universidad Militar Nueva Granada 1
Total 141

NI BEEE222oO

to support a hypothesis in front of the academic
community!!”*8!, This is why in academic surgery, it is essential
to know the authorship of medical students in surgery, in order to
know the training and profile of aspiring future surgeons. In
addition, authors have found that publishing during under-
graduate studies is associated with greater opportunities for
access to postgraduate medical degrees or research degrees, as
well as professional success in the medium- and long-term?%-22.,

Wilton & Pananwala*®! conducted a cohort study with the
aim of assessing the impact of authorship of 55 medical students
in a medical-student journal from 2010 to 20135, observing that
performing this activity was associated with future publications
indexed in PubMed [odds ratio (OR) 3.43; 95% CI: 1.74-6.77, P
<0.001], obtaining degrees (OR 4.05; 95% CI: 1.99-8.22, P
<0.001) and access to surgical specialty (OR 2.53, 95% CI:
1.10-5.84, P <0.03)?° This was defined by the authors as
predictors of academic success. Al-Busaidi et al.'*!! conducted a
study with a similar objective to the previous one, where it was
identified that from 2004 to 2011, there were only 49 student
authors in the New Zealand Medical Student Journal. The
authors followed up 7 years after graduation of these students,
evidencing that compared with those students who never pub-
lished, those who did publish were more likely to publish in
PubMed indexed journals (OR 3.09, P=0.001), obtain a PhD
(OR 9.21, P=0.004) or any other degree (OR 2.63, P=0.007),
as well as achieve an academic position (OR 2.90, P =0.047)?1,
Among the factors associated with publication during under-
graduate studies, it has been described that belonging to a uni-
versity with a high ranking (P =0.04), researching with a mentor
belonging to the clinical area (P=0.02), and having a mentor
with a PhD (P =0.002) or with previous publications (P =0.03),
is significantly associated with achieving publications as a

Frecuency (n)
o

| A

[ 1630

= >3

Figure 2. Number of publications in surgery with student authorship, dis-
tributed by territorial departments of Colombia. Source: authors.

medical student®?!, Although this shows a clear trend on the
impact of undergraduate publishing on academic success years
after graduation, there are few data on this activity in surgery
among students in the world.

In comparison to the aforementioned, this study found that
from 2010 to 2020, publications in surgery accounted for
5.6% (n=807/14,383) of total publications in Colombian
medical journals, and that medical-student authorship in sur-
gical publications was approximately 10% (n=380/807),
mainly in original articles and case reports/case series (76.2%).
This trend could be explained by the inclusion of medical
students in research projects in research groups in surgery in
Colombia, which eventually culminate in original articles.
Hand in hand, the case report or case series is a simple type of
manuscript in terms of methodology and reporting, which
facilitates student authorship of this type of manuscript.
Ideally, students should participate in both research projects,
which help strengthen their knowledge of the scientific
method, and in other types of studies (case reports or reviews)
that allow them to add publication volume, relate to evidence
in medicine, and have a greater probability of participating in
scientific events. Although there is no evidence with which to
compare the frequency of authorship of medical students in
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surgery, considering the relevance of research in the student’s
academic training, it could be presumed that 10% is equivalent
to a very low level of authorship. These results could be related
to both the knowledge gap about the importance of this in
medical students by medical schools and professors, as well as
the limited interest and knowledge about the impact of their
training and authorship on research and global surgery!®3-*4!,
Salgado et al.!*3! recently published a survey-based study in
which they evaluated 1345 students and found that only 21%
reported having knowledge of global surgery. However,
96.5% stated that they were interested in learning about the
importance of global surgery and 25.4% mentioned lack of
training as a barrier to getting involved in global surgery'?3!.
Mehta et al.?* also studied the perception of 356 medical
students on global surgery, where only 34% reported that they
considered global surgery as one of the priorities of global
health. In addition, they found that only 3% identified surgical
care as an indicator of health system effectiveness>*. In this
way, it has been previously found that students have little
knowledge about global surgery, and this could be related to
the lack of participation and publication in surgery, as they are
unaware of the relevance of surgical care in public health.

This barrier in knowledge and interest in surgical research
and global surgery on the part of medical students could also
explain why over the years, a heterogeneous participation in
student authorship was found, compared with the marked
upward trend in surgical publications in Colombian medical
journals since 2015. This is also evidenced by the fact that of
the 132 student authors found, only five published more than
once in the period studied. Then, student authorship in pub-
lications in surgery was probably by chance and not derived
from interest in research projects or research groups, where
multiple ideas for publications often arise over time. Although
97.5% of the publications were with participation of pro-
fessors or surgeons, this is not necessarily related to a pre-
determined surgical research system, since only 40% were
original articles, which probably derived from research pro-
jects with the authors’ hospitals or universities of affiliation.
This means that 6 out of 10 articles probably arise as inci-
dental research ideas for interesting or novel cases, or topics to
discuss or update in narrative reviews. Furthermore, if there
had been interest in academic surgery and surgical research in
the period studied, a greater number of publications by uni-
versities would have been observed (77.2% of the institutions
published < 10 articles in surgery with student authorship in
11 years). However, it is necessary to highlight that the insti-
tutions that stood out in volume of publications (Univer-
sidad de Cartagena, Universidad Industrial de Santander,
Universidad Pontificia Bolivariana, Universidad de Antioquia,
Universidad de los Andes), are universities that were ranked
according to international rankings, such as QS World
University Rankings 20221°! and SCImago Institutions
Rankings?®!, with outstanding participation in academia and
research. This could be related to what was previously stated
by Parker et al.??!, on the direct association between belong-
ing to a highly ranked university and the likelihood of pub-
lishing as a medical student.

It is also worth mentioning that only 12 of the 32 territorial
departments that make up Colombia had the total volume of
publications in surgery with student authorship. This means that
more than half of the country has no student production in this

discipline in national journals. This has suggestive implications
on the interest in supporting the growth of scientific journals in
the country and objectivity in the selection of journals for the
publication of evidence of local or national relevance. These
findings provide an overview not previously described in the lit-
erature, which allows to direct in a real way and strategy future
surgical research projects including medical students. Also, to
know the strengths and weaknesses of the profiles of students
aspiring to become academic surgeons in the future. Based on
these results, it can be affirmed that it is necessary to design and
implement a student surgical research system, which can modify
this trend with very limited authorship of medical students in
surgical publications in Colombian medical journals.

As a main strength, this study provides data not existing in
Colombia or Latin America, on student authorship in surgical
evidence, which should be studied in depth, to identify in the
Colombian context, what are the factors associated with this
behaviour and predictors of academic success in students parti-
cipating in these publications. As limitations, it is found that not
all journals in the country were included, but only those indexed
by the Colombian indexing system that meet quality criteria. In
addition, only those students who were explicit authors of articles
were included. In other words, due to the autonomy in the layout
of articles by the journals, not all of them include the author’s
degree in the affiliation section, and this could mean an
underreporting.

Conclusions

The authorship of Colombian medical students in scientific
publications in surgery in Colombian medical journals was low.
Student authors were found in 1 out of every 10 publications,
mainly in original articles and clinical cases. From 2010 to 2020,
only 141 authorships and 132 students were found, almost
entirely in collaboration with surgeons or professors. But only
five students published more than one article in surgery. Finally, a
decrease in student authorship was found from 2015 onwards.

Ethical approval

Ethical approval was not necessary for this study as it did not
involve human or animal subjects, and the journals archives were
open access.

Consent

NA.

Source of funding

No funding was received for this study.

Conflicts of interest disclosure

The authors do not have any conflicts of interest to disclose.

1689



Lozada-Martinez et al. Annals of Medicine & Surgery (2023)

Research registration unique identifying number
(UIN)

NCT05354908

Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] Rosengart TK, Mason MC, LeMaire SA, et al. The seven attributes of the
academic surgeon: critical aspects of the archetype and contributions to
the surgical community. Am J Surg 2017;214:165-79.

[2] Shao C, Tsai S, Woo R, et al. Becoming a sustainable academic surgeon.
J Surg Res 2022;283:606-10.

[3] Silvestre J, Boone AR, Wilson G, et al. Correlation of scholarly activity
and departmental clinical productivity in a surgical subspecialty. ] Surg
Res 2022;283:324-8.

[4] Luis Felipe C, Laura V, Mauricio P, et al. Re-discovering surgical
innovation—an essential component of the academic surgeon. Am J Surg
2021;222:905-8.

[5] Mass-Hernandez LM, Acevedo-Aguilar LM, Lozada-Martinez ID, et al.
Undergraduate research in medicine: a summary of the evidence on
problems, solutions and outcomes. Ann Med Surg (Lond) 2022;74:
103280.

[6] Lozada-Martinez ID, Acevedo-Aguilar LM, Mass-Hernandez LM, et al.
Practical guide for the use of medical evidence in scientific publication:
recommendations for the medical student: Narrative review. Ann Med
Surg (Lond) 2021;71:102932.

[7] Lozada-Martinez ID, Navarro-Pulido N, Picon-Jaimes YA, et al. Surgical
research in Colombia part 2: scientific production of Colombian
academic surgeons. Ann Med Surg (Lond) 2022;82:104678.

[8] Meara JG, Leather AJM, Hagander L, et al. Global Surgery 2030:
evidence and solutions for achieving health, welfare, and economic
development. Lancet 2015;386:569-624.

[9] InciSioN UK Collaborative. National, collaborative evaluation of medi-
cal student and faculty perspectives on global surgery—survey of
undergraduate respondents on global surgery education (SURGE):
a cross-sectional study. Int J Surg 2021;93:106049.

[10] Weaver JL, Cannada L, Anand T, et al. The importance of allyship in
Academic Surgery. Am J Surg 2022;225:805-7.

[11] Reynolds IS, Brown LB. Academic surgery at home and abroad:
a guide for students and residents. Am J Surg 2022;225:442-5.

Annals of Medicine & Surgery

[12] Lozada-Martinez ID, Carvajal-Bautista ], Picon-Jaimes YA, et al. Surgical
research in Colombia part 1: Scientific and academic productivity of the
Colombian research groups in surgery. Ann Med Surg (Lond) 2022;77:
103667.

[13] Mathew G, Agha R. STROCSS Group. STROCSS 2021: Strengthening
the reporting of cohort, cross-sectional and case-control studies in sur-
gery. Int J Surg 2021;96:106165.

[14] Colombian Ministry of Sciences. Publindex [Internet]. [Consulted 21 Aug
2021]. https://scienti.minciencias.gov.co/publindex/#/revistasPublindex/
clasificacion

[15] Nundy S, Kakar A, Bhutta ZA. How to Practice Academic Medicine and
Publish from Developing Countries? A Practical Guide, 1st edition.
Springer: Singapore; 2022.

[16] Peck GL, Hanna JS, Scott EM, et al. A longitudinal surgical
systems strengthening research program for medical students: the
exploration of a model for global health education. Glob Health Res
Policy 2021;6:34.

[17] Ozonoff DM, Grandjean P. What is useful research? The good, the bad,
and the stable. Environ Health 2020;19:2.

[18] Daus K, McEchron M. The impact of medical student research as a dis-
cussion topic during the residency interview process. BMC Med Educ
2021;21:556.

[19] Volodarskaya M, Tucker AB, Tseng J. Medical student research in sur-
gery: from abstract presentation to publication. J Surg Educ 2020;77:
1450-3.

[20] Wilton A, Pananwala H. Publication in the Australian medical student
journal is associated with future academic success: a matched-cohort
study. BMC Med Educ 2022;22:586.

[21] Al-Busaidi IS, Wells CI, Wilkinson T]J. Publication in a medical student
journal predicts short- and long-term academic success: a matched-cohort
study. BMC Med Educ 2019;19:271.

[22] Parker SM, Vona-Davis LC, Mattes MD. Factors predictive of publica-
tion among medical students participating in school-sponsored research
programs. Cureus 2021;13:e18176.

[23] Salgado LS, Campos LN, Yabrude ATZ, et al. Assessing Brazilian med-
ical student awareness about global surgery: a survey-based study. J Surg
Res 2022;271:14-23.

[24] Mehta A, Xu T, Murray M, et al. Medical student perceptions of global
surgery at an academic institution: identifying gaps in global health
education. Acad Med 2017;92:1749-56.

[251 QS Quacquarelli Symonds. QS World University Rankings 2022
[Internet]. Colombia [Consulted 14 Dec 2022]. https://www.topuniver
sities.com/university-rankings/world-university-rankings/2022

[26] SCImago Lab. SCImago Institutions Rankings [Internet]. Colombia
[Consulted 14 Dec 2022]. https://www.scimagoir.com/rankings.php?sec
tor=Higher + educ.&country=COL

1690


https://scienti.minciencias.gov.co/publindex/#/revistasPublindex/clasificacion
https://scienti.minciencias.gov.co/publindex/#/revistasPublindex/clasificacion
https://www.topuniversities.com/university-rankings/world-university-rankings/2022
https://www.topuniversities.com/university-rankings/world-university-rankings/2022
https://www.scimagoir.com/rankings.php?sector=Higher+educ.&country=COL
https://www.scimagoir.com/rankings.php?sector=Higher+educ.&country=COL

