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Investigacion en salud mental durante la pandemia de COVID-19

In epidemics of potentially fatal infectious diseases, an
increased risk of mental disorders, especially anxiety, depres-
sion and post-traumatic stress disorders, has been observed
in those infected, their families and the health personnel car-
ing for them.! However, the current COVID-19 pandemic has
certain peculiarities that are unprecedented. Among these
particularities are: the risk of infection by asymptomatic peo-
ple; the wide variability in the severity of the symptoms of
those infected; and the social distancing measures imple-
mented in almost all the countries of the world that have had
a long duration and that have led both to economic problems
and to changes in our way of working, receiving education,
living together as a family and interacting with others. All this
means that the real consequences for mental health are not
predictable and that there is a very great need to investigate
the subject from various perspectives.” In fact, priority top-
ics in mental health have already been raised that should be
investigated in an interdisciplinary manner.?

Research in mental health during the pandemic is very
important in Latin America, where mortality from COVID-19
is among the highest in the world and the frequency of con-
ditions of vulnerability, such as poverty, overcrowding and
difficulties in accessing health services, can make the effect
very different from that observed in other regions. One of the
priority issues is the impact of the pandemic, the confinement
measures and the way information is handled on the fre-
quency of mental health problems in the general population
and in vulnerable groups such as health personnel, the elderly,
children and ethnic minorities, among others. Since the begin-
ning of the pandemic, there have been a large number of
publications on the frequency of mental health symptoms
in the community and in these groups,*” but it is not clear
whether these are caused by the pandemic, what the longitu-
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dinal course is, if there is any real increase in the incidence of
psychiatric disorders associated with the pandemic, or what
the long-term consequences will be at the population level.

The consequences of the pandemic in patients with men-
tal health disorders are also the source of multiple research
questions. These patients are known to be a vulnerable group
and their treatment under the current conditions has become
more difficult. In addition, the care of a large proportion of psy-
chiatric patients has had to shift rapidly to telehealth,® despite
the fact that previously there were prejudices about it, such as
doubts about it being possible to establish a good therapeu-
tic relationship, patients being uncomfortable due to a lack of
familiarity with technology and of privacy, technical problems
(e.g. video and audio quality), legal regulations, and difficulties
in prescribing drugs.” Previous research had shown a relation-
ship between face-to-face care and diagnostic reliability and
user satisfaction, but it is a field in which there is much to be
investigated, such as its effectiveness, the conditions for the
care of patients with cognitive impairment, visual or hearing
difficulties, as well as the management of emergency condi-
tions, among others.® In addition, there is the potential to use
novel mental telehealth strategies for prevention, diagnosis,
treatment and rehabilitation that could contribute to improv-
ing morbidity from mental problems even in places where
there is an insufficient number of psychiatrists.’

Another topic that has been considered a research priority
is that of the consequences of COVID-19 infection on the men-
tal health of those who have been infected -- both in terms
of the psychological consequences of contagion and the short
and long-term neurological disorders that can occur as a result
of the disease.’®!! It has been thought that the prognosis of
mental disorders may be affected and that suicide rates may
increase.'? Additionally, the need to monitor children whose
mothers were infected during pregnancy has been proposed
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for possible long-term effects such as those that have been
described for other viral diseases.®

The above are just some examples of the issues that have
been raised within the research agendas for the pandemic.
Undoubtedly, many have been left out and it is an opportunity
to create knowledge that can be used in the future for sim-
ilar situations and to evaluate new forms of care that could
continue to be used even when this contingency is over.

REFERENCES

1. Huremovic D. Psychiatry of pandemics. A mental health
response to infection outbreak. Manhasset, NY, USA:
Springer; 2019.

2. O’Connor DB, Aggleton JP, Chakrabarti B, Cooper CL, Creswell
C, Dunsmuir S, et al. Research priorities for the COVID-19
pandemic and beyond: a call to action for psychological
science. Br J Psychol. 2020;111(4):603-29.

3. Hotopf M, Bullmore E, O’Connor RC, Holmes EA. The scope of
mental health research during the COVID-19 pandemic and
its aftermath. Br J Psychiatry. 2020;217(4):540-2.

4. da Silva FCT, Neto MLR. Psychological effects caused by the
COVID-19 pandemic in health professionals: a systematic
review with meta-analysis. Prog Neuropsychopharmacol Biol
Psychiatry. 2021;104(June 2020):110062.

5. Bueno-Notivol J, Gracia-Garcia P, Olaya B, Lasheras I,
Lépez-Antén R, Santabarbara J. Prevalence of depression
during the COVID-19 outbreak: a meta-analysis of

10.

11.

12.

community-based studies. Int J Clin Health Psychol. 2020 [in
press].

. Lau BJ, Knudsen J, Jackson H, Wallach AB, Bouton M, Natsui S,

et al. Staying connected in the COVID-19 pandemic:
telehealth at the largest safety-net system in the United
States; 2020. p. 1-5 (August).

. Cowan KE, McKean AJ, Gentry MT, Hilty DM. Barriers to use of

telepsychiatry: clinicians as gatekeepers. Mayo Clin Proc.
2019;94(12):2510-23.

. O’Brien M, McNicholas F. The use of telepsychiatry during

COVID-19 and beyond. Ir ] Psychol Med. 2020;12.

. Cosié K, Popovié¢ S, Sarlija M, Kesedzi¢ I. Impact of human

disasters and Covid-19 pandemic on mental health: potential
of digital psychiatry. Psychiatr Danub. 2020;32(1):25-31.
Andrews L], Benken ST. COVID-19: ICU delirium management
during SARS-CoV-2 pandemic — pharmacological
considerations. Crit Care. 2020;24(1):1-9.

Yao H, Chen JH, Xu YF. Patients with mental health disorders
in the COVID-19 epidemic. Lancet Psychiatry. 2020;7(4):e21.
Sher L. The impact of the COVID-19 pandemic on suicide
rates. QJM An Int ] Med. 2020;113(10):707-12.

Jenny Garcia Valencia
Department of Psychiatry, Faculty of Medicine, University of
Antioquia, Colombia

E-mail address: jenny.garcia@udea.edu.co

2530-3120/© 2020 Asociacién Colombiana de Psiquiatria.
Published by Elsevier Espana, S.L.U. All rights reserved.
https://doi.org/10.1016/j.rcpeng.2020.11.001


http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0005
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0010
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0015
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0020
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0025
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0030
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0035
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0040
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0045
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0050
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0055
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
http://refhub.elsevier.com/S2530-3120(20)30070-9/sbref0060
mailto:jenny.garcia@udea.edu.co
https://doi.org/10.1016/j.rcpeng.2020.11.001

