@° PLOS | ONE

Check for
updates

E OPENACCESS

Citation: Mejia CR, Valladares-Garrido MJ, Mifian-
Tapia A, Serrano FT, Tobler-Gomez LE, Pereda-
Castro W, et al. (2017) Use, knowledge, and
perception of the scientific contribution of Sci-Hub
in medical students: Study in six countries in Latin

America. PLoS ONE 12(10): 0185673. https://doi.

org/10.1371/journal.pone.0185673

Editor: Frank Havemann, Humboldt-Universitét zu
Berlin, GERMANY

Received: November 3, 2016
Accepted: August 21, 2017
Published: October 5, 2017

Copyright: © 2017 Mejia et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper.

Funding: The authors received no specific funding
for this research.

Competing interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

Use, knowledge, and perception of the
scientific contribution of Sci-Hub in medical
students: Study in six countries in Latin
America

Christian R. Mejia'?*, Mario J. Valladares-Garrido®, Armando Mifian-Tapia®*, Felipe
T. Serrano®, Liz E. Tobler-Gémez®, William Pereda-Castro’, Cynthia R. Mendoza-Flores®,
Maria Y. Mundaca-Manay®, Danai Valladares-Garrido®

1 Escuela de Medicina Humana, Universidad Continental, Huancayo, Per(, 2 Escuela de Postgrado,
Universidad Privada Antenor Orrego, Truijillo, Perd, 3 Unidad de Investigacion en Enfermedades Emergentes
y Cambio Climatico (Emerge), Universidad Peruana Cayetano Heredia, Lima, Per(, 4 Universidad Privada
de Tacna, Tacna, Perd, 5 Grupo de investigacion ACEMED-UPTC, Universidad Pedagdgica y Tecnoldgica
de Colombia-UPTC, Tunja, Colombia, 6 SOCIEMAP, Universidad Nacional de la Amazonia Peruana, Loreto,
Pert, 7 SOCEMUNT, Universidad Nacional de Truijillo, Truijillo, Perd, 8 ASOCEM-UANCYV, Universidad
Andina Néstor Caceres Velasquez, Juliaca, Pert, 9 Facultad de Medicina Humana, Universidad Nacional
Pedro Ruiz Gallo, Lambayeque, Peru

* christian.mejia.md @ gmail.com

Abstract

Introduction

Sci-Hub is a useful web portal for people working in science as it provides access to millions
of free scientific articles. Satisfaction and usage should be explored in the Latino student
population. The objective of this study was to evaluate the use, knowledge, and perception
of the scientific contribution of Sci-Hub in medical students from Latin America.

Methodology

A multicenter, observational, analytical study was conducted in 6632 medical students from
6 countries in Latin America. We surveyed from a previously validated instrument, delving
into knowledge, monthly average usage, satisfaction level, and perception of the scientific
contributions provided by Sci-Hub. Frequencies and percentages are described, and gener-
alized linear models were used to establish statistical associations.

Results

Only 19.2% of study participants knew of Sci-Hub and its function, while the median use
was twice a month. 29.9% of Sci-Hub-aware participants claimed they always find the
desired scientific information in their Sci-Hub search; 62.5% of participants affirmed that
Sci-Hub contributes to scientific investigation; only 2.2% reported that Sci-Hub does not
contribute to science.
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Conclusion

The majority of Latino students are not aware of Sci-Hub.

Introduction

Sci-Hub is a website that contains about 50 million papers from scientific journals, providing
free access to researchers worldwide [1,2]. 200,000 articles are downloaded daily from this
database, without any distinction between developing and developed countries, where the
main source, Elsevier, accounts for 50% of the downloads [1]. The Latino scientific community
is well aware of this resource; in Peru, from September 2015 to February 2016, just over
370,000 papers were downloaded [2].

Research utilizing Sci-Hub is scarce globally, as regions of Latin America have not demon-
strated its usage, particularly among medical professionals. There have been some small
reports that have discussed the scientific ethical conduct of this website due to the illegality of
its service, while others have defended this site based on the high costs of scientific publica-
tions, leading many scientists to elect to obtain papers illegally [3-7].

The knowledge, use and perception of Sci-Hub and the use of Sci-Hub among medical stu-
dents have not yet been explored. The purpose of this study was to determine the use, knowl-
edge and perception of the scientific contribution offered by Sci-Hub in Latin American
medical students.

Methodology
Study design

A cross-sectional, analytic, observational multicenter study was conducted.

Location and time

This study was conducted from February-June 2016, in medical students from 6 Latin Ameri-
can countries.

Sampling
Stratified random sampling was performed (utilizing each year of study as a stratum). The
sample size was calculated with a power of 80%, with 95% statistical significance for an infinite
population. The determined minimal sample size for each site was 289 students, and 10% was
added to that value to account for possible losses, obtaining a final value of 318 medical stu-
dents at each site. For randomization, a stratified sample proportional to each year of study
was used and each sample was proportional to each site collection size. For the selection of par-
ticipants, each delegate entered the classroom with the highest credit in each academic year,
and students who were sitting in an odd numbered location in each of the rows were selected
until the required sample size for each year of study was fulfilled. In the universities with equal
or smaller student populations than the minimum sample size (3 universities), a census-type
sampling was conducted.

Medical students who were enrolled in the class period 2016-I were included, and participa-
tion was voluntary. Students who were in their medical internship period or who did not
answer the variables of interest of the questionnaire were excluded.
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Procedures

A previously validated questionnaire designed by authors was used (the questionnaire was
reviewed by experts and underwent a pilot study to evaluate the relevance and understanding
of the questions). The questionnaire consisted of questions divided into two sections: (1)
socio-educational data and (2) knowledge, monthly average usage, satisfaction level, and per-
ception of scientific contributions of Sci-Hub. (S1 File)

The socio-educational variables included sex, age, year of study, knowledge of the English
and Portuguese language, previous career, as well as membership in study group (defined as
groups dedicated only to academic activities), scientific societies of medical students (SSMS),
or research groups.

The knowledge about the use of Sci-Hub was measured in two aspects: awareness of Sci-
Hub and function of Sci-Hub. The usage was explored through the average number of times of
use per month. The level of satisfaction was measured with tiers of search success: always,
sometimes, or never find what you want. Finally, a question was asked to explore the percep-
tion of whether Sci-Hub contributed to research with three response alternatives: agree, indif-
ferent, disagree.

A convocation of official social networks of FELSOCEM, “Federacion Latinoamericana de
Sociedades Cientificas de Estudiantes de Medicina”, met and e-mail invitations were sent
directed to delegates and presidents of every scientific society during the months of Septem-
ber-December 2015. From this, the participation and commitment of universities of 6 coun-
tries of Latin America (Peru, Bolivia, Colombia, Chile, Paraguay, and Argentina) were
obtained.

Later, participants coordinated with their respective managers of the universities, distribut-
ing the instrument and offering advice and training to execute the study across virtual meet-
ings. Every coordinator requested permission of the headquarters faculty by sending the
protocol and document of approval of the committee of ethics for the researcher responsible
for the study. Deadlines were established to compile and tabulate the data following the chro-
nogram of the study.

Ethics

This project was approved by the Committee of Ethics of the “Hospital Nacional Docente
Madre Nifo” supported by the National Institute of Health of Peru. The surveys were auto-
administered and anonymous, and the privacy of the participants was respected through the
use of digital codes. The importance and intention of the study was explained beforehand to
participants.

Statistical analysis

Each office manager made a digital database in Microsoft Excel, with constant quality control
by the principal investigator of the study.

Statistical analysis was performed with Stata program v.11.1 (StataCorp LP, College Station,
TX, USA).

For the descriptive analysis of numerical variables, normality assumptions were evaluated
using the Shapiro-Wilk test. According to the test, the best measure of central tendency and
dispersion were described through categorical variables described in frequencies and
percentages.

Bivariate and multivariable analysis was performed using knowledge of Sci-Hub as the
dependent variable. Reported p values were obtained by Chi-square test (set by Fisher’s exact
test) for the association between knowledge of Sci-Hub and other variables. For bivariate and
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multivariate statistics, generalized linear models (GLM acronym in English) using Poisson
family, link function log, and robust models were used, and respondents were considered as
clusters at each venue (under the assumption that the groups differ according to their teach-
ings, study methodologies and curricula). A value of p <0.05 was considered as significant.

Results

Of 6632 medical students, 51.5% (3415) were women; the median age was 21 years (interquar-
tile range: 19-23 years) (S1 Fig); the country that contributed the most respondents was Peru
(60.0%); and 50.4% (3346) of responses came from several private universities. (cf. Table 1)

Of those who responded, 5359 (80.8%) were unaware of Sci-Hub. The median frequency of
usage of Sci-Hub was 2 days per month (interquartile range: 1-4); 369 (29.9%) of respondents
reported they always find what they were searching for; and 783 (62.5%) of respondents believe
that Sci-Hub contributes to research. (cf. Table 2)

As shown in (Fig 1A), the highest percentage of awareness of Sci-Hub by country of resi-
dence of students was in Colombia (38%) followed by Bolivia (35%). Meanwhile, (Fig 1B)
shows that knowledge of Sci-Hub increases in proportion to the ascension of the year of study
in medical school.

The bivariate analysis demonstrated an association between awareness of Sci-Hub and sex
(p <0.001), age (p = 0.015), academic year (p = 0.017), membership in a Scientific Society of
Medical Students (SSMS) (p = 0.036), completion of a curricular project (p <0.001) and an
extracurricular project (p <0.001). (cf. Table 3)

The multivariate analysis revealed an association between a higher frequency of awareness
of Sci-Hub and membership in a SSMS (aPR:1.44; 95% CI:1.19-1.75; p value<0.001), in addi-
tion to completion of a curricular project (aPR:1.43; 95% CI:1.06-1.94; p value:0.020) or an
extracurricular project (aPR:2.48;95% CI:1.69-3.65; value p<<0.001). It was also found that
women had a lower frequency of knowledge of Sci-Hub (aPR:0.78;95% CI:0.70-0.87; p
value<0.001), and even when adjusting for age, this trend prevailed in clinical science courses
and by country of origin. (cf. Table 4)

Table 1. Distribution and demographics of medical students from 6 Latin American countries.

Variable N %
Sex
Female 3415 51.5
Male 3217 48.5
Age (years)* 21 19-23
Country of residence
Peru 3982 60.0
Paraguay 885 13.3
Bolivia 642 9.7
Argentina 569 8.6
Colombia 318 4.8
Chile 236 3.6
Type of university
Public 3286 49.6
Private 3346 50.4

*Median and interquartile range.

https://doi.org/10.1371/journal.pone.0185673.t001
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Table 2. Usage of Sci-Hub amongst medical students from 6 Latin American countries.

Variable N %
Awareness of Sci-Hub?
No 5359 80.8
Yes 1273 19.2
Average use (days per month)* 2 1-4
Level of satisfaction
| always find what | want 369 29.9
Sometimes | find what | want 841 68.3
I never find what | want 22 1.8
Positive contribution to research
Yes 783 62.5
Indifferent 442 35.3
No 27 2.2

*Median y interquartile range.

https://doi.org/10.1371/journal.pone.0185673.t1002

Discussion

Four out of every five students were unaware of Sci-Hub despite it being a very valuable
resource for obtaining scientific literature, and in recent years, being an important resource
for conducting research. This low frequency may be because Sci-Hub is currently not consid-
ered legal [5] and its URL is constantly changing in response to legal repression [8]. Its lack of
a constant URL may be impeding widespread usage and may prevent researchers from sharing
this website, as it is possible that when someone tries to use its latest URL, it has already been
modified, resulting in additional time spent finding the new URL and domain. Legal research
databases and programs used for the search of scientific articles have reported high rates of
knowledge and use [9,10], due to its fixed URL, which allows information about their existence
to be shared with many more researchers, therefore increasing its use.

Almost all respondents aware of Sci-Hub reported that they either always or sometimes
find what they need in Sci-Hub, keeping into consideration that not all scientific literature is
always available in one place, and those with very old/new systems or with extreme security
Web protection are unable to download from the server. Additionally, Sci-Hub is not only a
resource that contributes to research, but also aids in generating additional research, as
described by McNutt [4], Resnik [11] and Priego [6]. Researchers and students use Sci-Hub as
an alternative means for access to various scientific articles and updated information for the
development of their daily clinical practice, although its usage is considered an ethical dilemma
[12].

Fewer women than men had knowledge of Sci-Hub (44.2% of female vs. 55.8% of male
respondents). This could be explained by the fact that despite the great progress that women
have made in recent years in the medical sciences [13, 14], multiple studies have shown that
there is still a predominance of men in scientific research [15-17]. Additionally, it has been
shown that only 29.3% [15] to 34% [16] to 36.7% [17] of first authors in research articles are
women, which is considerably low. Fewer female scientists or gender discrimination may
account for this large discrepancy between genders in awareness of Sci-Hub and perhaps other
useful resources for scientific research.

Finally, it was found that of those who conduct research and belong to a Scientific Society
of Medical Students (SSMS) or have completed a scientific curricular/extracurricular project
have a higher rate of awareness of Sci-Hub. This suggests that those who conduct research

PLOS ONE | https://doi.org/10.1371/journal.pone.0185673 October 5, 2017 5/9


https://doi.org/10.1371/journal.pone.0185673.t002
https://doi.org/10.1371/journal.pone.0185673

o _ 0
@ : PLOS ’ ONE Use, knowledge, and perception of the scientific contribution of Sci-Hub in medical students

‘e
*v
».
N
“, 35
v.
~a
“,
v
.
“,
\S
N
“,
A\
“‘a
“»
v
.
.
M
.
“,
v,
“,
",
.,
.
“, 3
| "WIIIIIII

Colombia Bolivia Chile Peru Argentina Paraguay

2t
vt
vaet?
v
.
e

17

v
.
l""
‘
.o

0""

ve
P

a®

s

First year Second year Third year Fourth year Fifth year Sixth year

Fig 1. (A) Percentage of students with knowledge of Sci-Hub by country and (B) by year of study.
https://doi.org/10.1371/journal.pone.0185673.9001
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Table 3. Bivariate analysis of knowledge of Sci-Hub among medical students from 6 Latin American countries.

Variable Known Sci-Hub N (%) cPR (CI95%) p value
Yes No
Sex
Female 563(44.2) 2852(53.2) 0.75(0.65-0.86) <0.001
Male 710(55.8) 2507(46.8)
Age (years)* 21(20-23) 21(19-23) 1.07(1.01-1.12) 0.015
Academic stage
Clinical sciences 880(70.3) 2562(50.7) 1.97(1.13-3.44) 0.017
Basic sciences 372(29.7) 2494(49.3)
University
Private 627(49.3) 2659(49.6) 0.99(0.46-2.13) 0.976
Public 646(50.7) 2700(50.4)
Group membership
SSMS 277(21.8) 726(13.6) 1.56(1.02-2.37) 0.036
Study group 410(32.2) 2298(42.9) 0.69(0.47-1.02) 0.062
Any group 462(36.3) 2180(40.7) 0.86(0.54—1.37) 0.526
Completed Project
Curricular 1008(79.4) 2704(50.7) 2.99(1.92-4.66) <0.001
Extracurricular 372(29.3) 771(14.6) 1.96(1.43-2.68) <0.001

cPR (crude prevalence ratio), CI95% (confidence interval 95%) and p value obtained with generalized linear models with Poisson family, log link function
and robust models. SSMS: Scientific Society of Medical Students.
*Median and interquartile range.

https://doi.org/10.1371/journal.pone.0185673.1003

employ this type of resource to gain access to scientific literature. Although there are currently
no studies that affirm this association, students that belong to SSMS often face the same obsta-
cles of researchers, as they are often involved in research and publish scientific articles [18-
19]. Therefore, these students also require programs or portals like Sci-Hub for access to scien-
tific information. In a report on requests for downloads on Sci-Hub [1], it was found that these
requests were mainly made by members of the scientific community, with Elsevier medical
publishing being the most accessed.

Table 4. Multivariate analysis of knowledge about Sci-Hub according to socio-educational variables
among medical students from 6 Latin American countries.

Variable aPR (CI95%) p value
Female 0.78(0.70-0.87) <0.001
Age (years) 1.03(0.98-1.07) 0.213
Clinical courses 1.36(0.88—-2.08) 0.165
SSMS* member 1.44(1.19-1.75) <0.001
Completed Project

Curricular 1.43(1.06-1.94) 0.020
Extracurricular 2.48(1.69-3.65) <0.001

aPR (Adjusted prevalence ratio), CI95% (confidence interval 95%) and p value obtained with generalized
linear models with Poisson family, log link function, robust models and using the country as an adjustment
(cluster).

*SSMS: Scientific society of medical students.

https://doi.org/10.1371/journal.pone.0185673.t1004
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This study had limitations, such as selection bias, since delegates distributed surveys to stu-
dents in courses with higher credits. However, it is known that some students do not attend
the same classes, since in many universities attendance is not compulsory in order to reduce
the number of students for randomization. Another important limitation is the limited litera-
ture available in journals on the use and knowledge of Sci-Hub by health professionals and
medical students predominantly from a Latin American country; however the latter was not a
significant issue due to the sampling rate used and the large sample size. Despite these limita-
tions, this study provides the basis for future reports, which can include more variables to find
a relationship to knowledge of Sci-Hub.

Conclusions

Latin American students who are aware of Sci-Hub often find what they want using this data-
base and the average use of this site is twice a month. Membership in a SSMS and participation
in a curricular or extracurricular project are characteristics associated to knowing this research
portal. More than half of the students who were aware of Sci-Hub agreed that Sci-Hub posi-
tively contributed to research. However, the vast majority of students are unaware of this
resource, despite it being a very useful tool, as it offers free access to a large number of research
articles in scientific journals. Despite the contested ethics behind this site, this portal still pro-
vides an alternative for access to valuable, updated scientific information for the student
population.
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