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KEYWORDS Abstract

Informed consent; Introduction: Training through medical simulation allows for continuous learning under con-
Undergraduate; trolled conditions. Simulation-based training activities can be used simultaneously with other
Medical education; educational strategies to strengthen the attitudinal skills needed to develop an informed con-
Health research; sent process in the context of health research.

Human subjects; Objective: To facilitate learning in undergraduate medicine students, and to evaluate their
Medical ETHICS competences to carry out an informed consent process in a scenario that resembles reality.

Materials and methods: In this semi-longitudinal study, a simulation-based activity was con-
ducted with 136 medical students of the fourth (Group A) and fifth year (Group B) of the Marist
University of Mérida, in southern Mexico.

Results: The mean score for both groups was 72.48 +1.05 (95% Cl=70.4-74.5); 86.2+0.96
(95% Cl=84.2-88.0); and 77.7 +0.72 (95% Cl=76.3-79.1), in the pre-test, the simulation and
the post-test, respectively. The students of group A self-evaluated their performance with
3.93/5.00, and those of Group B, 4.04/5.00.

Discussion: This study showed that Group A students did not score lower on simulation-based
activity when compared to students in Group B, suggesting that before the fifth year of under-
graduate medical education, students could properly develop an informed consent-process for
health research if they receive early education about medical ethics and research bioethics.
Issues related to bioethics in human health research can be included as soon as medical students
initiate research methodology courses.

© 2018 Elsevier Espana, S.L.U. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Etica médica

Desempefio de los estudiantes de pregrado de medicina en una actividad basada en
simulacién para el proceso de consentimiento informado en investigacién en salud

Resumen

Introduccion: La capacitacion mediante la simulacion médica permite un aprendizaje continuo
bajo condiciones controladas. Las actividades de capacitacion basadas en simulacion se pueden
utilizar simultaneamente con otras estrategias educativas para fortalecer las habilidades acti-
tudinales que se necesitan para desarrollar un proceso de consentimiento informado en el
contexto de la investigacion en salud.

Objetivo: Facilitar un aprendizaje en estudiantes de medicina de pregrado y evaluar sus compe-
tencias para llevar a cabo un proceso de consentimiento informado en un escenario que semeje
la realidad.

Materiales y métodos: En este estudio semilongitudinal desarrollamos una actividad basada en
simulacion con 136 estudiantes de medicina de cuarto (grupo A) y quinto ano (grupo B) de la
Universidad Marista de Mérida, al sur de México.

Resultados: El puntaje promedio para ambos grupos fue 72,48 +1,05 (IC 95%=70,4-74,5);
86,2 +0,96 (IC 95%=284,2-88,0), y 77,7 +0 72 (IC 95%=76,3-79,1) en el pre-test, la simulacion
y el pos-test, respectivamente. Los estudiantes del grupo A se autoevaluaron con 3,93/5,00 y
los del grupo B, 4,04/5,00.

Discusion: Nuestro estudio mostro que los estudiantes del grupo A no tenian puntajes mas bajos
en la actividad basada en simulacion al compararlos con los estudiantes en el grupo B, sugiriendo
que antes del quinto afio de educacion médica de pregrado los estudiantes podrian desarrollar
adecuadamente un proceso de consentimiento siempre que reciban educacion temprana sobre
ética médica y bioética de investigacion. Los temas relacionados con la bioética en la investi-
gacion en salud humana pueden incluirse tan pronto como los estudiantes de medicina inician
los cursos de metodologia de la investigacion.

© 2018 Elsevier Espafa, S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

High fidelity simulation training involves learning under
specific circumstances in an environment that depict real
life situations. Simulation training allows learning in a
controlled, but also accurate, realistic, safe and secure
environment. Simulation can be used for clinical skill
development, but also for building attitudinal competences
among medical students.’?

Competences for observational, epidemiological,
biomedical or clinical research are important for medical
doctors that work at hospitals, clinics, research centers or
academic settings, but health research involving patients
must be conducted strictly adhered to the bioethical
principles that establish the respect of human subjects,
including the respect for their autonomy, non-maleficence,
beneficence and justice.?> These basic principles are taught
in several medical undergraduate academic programs,*
but it is the application of those principles that allow
the comprehension of their relevance by young medical
doctors.

Previous studies have shown that there is a need to
implement measures to improve the adherence of research
to bioethical principles, including the training for medical
researchers to help patients to reasonably understand dur-
ing informed consent process. Recent studies report that
methodological issues of medical research such as random-
ization, voluntariness, right to withdraw, risks or benefits of

the studies, are only understood by a 44-57% of participant
in research trials. Commonly, if not well informed, patients
might misconceive regular medical treatment with research
trials.®

Adherence to bioethical principles application is impor-
tant when it comes to conduct health research in developing
countries such as Mexico, where the literacy and aca-
demic level of underserved population require an effort
from health researchers and medical doctors to accu-
rately provide the precise information to their patients
to help a full understanding the objectives, alternatives
and potential consequences of participating in research
studies.®’

To facilitate a significant learning in our undergraduate
medical students and evaluate their competences to con-
duct an informed consent process in a controlled real-life
scenario, we developed a simulation-based activity in two
groups of medical students. There were certain differences
between the two groups: in Group A, students were younger,
and they also had less experience in working with hospi-
talized patients when compared to group B; but another
difference was that Group A had an earlier introduction to
medical ethics and bioethics in health research (Fig. 1).

With the antecedents of an earlier introduction to
bioethics in group A, and the previous semester grade
reports in medical ethics, we hypothesized that group A
would not have significantly lower achievement in the
simulation-based activity, when compared to group B.
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fourth and fifth years of undergraduate medical education at Universidad Marista de Merida

[ Bioethics, Health Research and Clinical training academic program for students in third, }
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Fig. 1

If our hypothesis was true, it would mean that we can
successfully train our students to conduct informed con-
sent process adequately before that end the fourth year of
medical education, just before they intensify their clinical
practices at the hospitals.

Materials and methods

In this semi-longitudinal study, we developed a simulation-
based activity with students from years four and five of the
medical doctor undergraduate academic program at Univer-
sidad Marista de Merida in Southern Mexico.

Learning activities

We worked with two groups of undergraduate medical stu-
dents, Group A and Group B, both groups had two previous
medical bioethics courses, bioethics in health research and
research with human subjects.

As the medical undergraduate academic program at Uni-
versidad Marista de Merida includes an early involvement of
students in health research, we modified the timing of the
bioethics in health research topics to allow a simultaneous
learning of both, bioethics in health research and research
involving human subjects.

Research with human subjects was only provided to group
A and consisted of the historic background, from medical
ethics deontology to bioethics of the XX century, the origins
of ethical dilemmas in that period.

For both groups, bioethics in health research involved
the following learning activities: (a) Four hours of inde-
pendent study, (b) twelve hours of online certifications in
Health research involving human subjects and Good Clini-
cal Practices, (c) four hours of lectures, two per year, (d)
two three-hour sessions of case reviews and problem based
research bioethics analysis, one session of observational

Bioethics, health research and clinical training academic program for students in third.

studies and one session of bioethics in experimental stud-
ies with emphasis on clinical trials. The Simulation-Based
Activity consisted of a thirty-minute activity at the Montagne
Medical Simulation Center, where the student performed
individually the informed consent process based on a ran-
domly assigned case of the author’s’ design.

The learning evaluations for Group A and Group B during
their previous medical ethics course consisted of a case-
specific student-designed informed consent form evaluation
and a written test. Medical Ethics grades averaged the
informed consent form with a written evaluation.

Learning evaluation

For Group A and B, evaluations included the certificates
of completion, group clinical-case analysis and case-based
multiple option test before and after the activity at the
simulation center. Cases chosen for the activity were chosen
and edited by authors from real-life cases open access
repositories and adapted (epidemiologically, ethnically and
culturally) to the local context of the population living in
Southern Mexico and the checklist was designed also by

authors and validated for clarity and construct
validity by experts from the university’s depart-
ment of academic innovation. The simulation

activity was evaluated using a 22-item validated checklist
(Appendix, supplementary material) followed by debriefing
sessions. Simulation activity was evaluated by trained
medical interns and debriefing sessions were conducted
by interns and the professor. The pre-test and post-test
feedback was provided together after the post-test and
simulation-activity evaluation. (Fig. 2) Students received
different cases for the pre-test and for post-tests.

The simulation-based activity was anonymously
evaluated by the students. Students were also asked
to express (a) their self-perceived performance (scale 1-5);
(b) their opinion about the relevance of the simulation
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[ Intervention Flowchart J
Group A Group B
Fourth year in Medical School Fifth Year in Medical School
(n=77) (n=59)

Baseline Grades in Medical Bioethics
Group A:was evaluated 8 weeks before the Simulation Based activity
Group B:was evaluated 24 weeks before the Simulation Based activity

Participants
excluded from
further
analysis (n=2)

(n=2)
SimulationDay
Pre-test (15 minutes)
Simulation Based Activity (30 minutes)
Debriefing(30 minutes)
Post-test (15 minutes)
Student self-evaluation (15 minutes)
Individual constructive feedback (15 minutes)

Incorporation
of results in
dataset for

statistical
analysis

Four weeks following the
simulation activity
Opportunity for students
to repeat the activity

Fig. 2 Intervention flowchart.

activity (scale 1-5); (c) previous participation in health
research projects and (d) if they perceive that their oral
communication skills influenced on their performance dur-
ing the simulation-based activity, and if so, if it influenced
in a positive or negative way. Students who obtained <60%
points repeated the simulation within a four-week period,
as many times as needed. All other students could repeat
the simulation practice to improve their proficiency.

Results

A total of 136 students from GROUP A and GROUP
B were initially included for the present study. Two students
were excluded from analysis because they were retaking the
course. Baseline characteristics of both groups are shown in
Table 1.

Pre-test average scores were 72.48+1.05 (Confi-
dence Interval 95%=70.4-74.5); while simulation-based
activity average score was 86.2 +0.96 (Confidence Interval

Table 1 Characteristics of Group A (Fourth year) and Group
B (Fifth year).

Group A Group B p<0.05

Number 77 59 No
Male 54% 63% Yes
Age 21.1 23.2 Yes
Previous medical ethics grades 83.7 85.8 No

95% =84.2-88.0) and the post-test was 77.7+0.72 (Confi-
dence Intervals 95% 76.3-79.1).

Eighteen (23%) of the students of GROUP A reported
antecedents of participating in health research, but the
average simulation scores did not differ significantly. Of
the 59 students in GROUP B, 14 (24.0%) reported to have
previously participated in health research projects (87.3).
Students without previous experience in health research had
significantly lower average simulation activity score points
(81.2; p=0.028) when compared using a two-group mean
comparison test (t-test).

Average score points in the simulation activity of the
students who perceived that their communication skills
influenced on their performance, did not really differ sig-
nificantly even when they perceived their skills as positive.

For both groups, the average perceived relevance of the
simulation-based activity was 4.78 + 0.04 (Confidence Inter-
vals 95% =4.68-4.86); 4.67 for GROUP B and 4.85 for GROUP
A; and even when perceived relevance differed slightly, dif-
ference was not significant.

Students from GROUP A self-rated their performance in
the simulation-based activity with a mean score of 3.93 out
of 5.00; while GROUP B mean self-score was 4.04; showing
no difference in perceived performance between groups.

GROUP A obtained higher average point score in the
simulation-based activity, while Group B performed better
in case-based post-tests (p <0.05 in both cases). Both groups
increased their point average from pre-test to post-test
significantly (p<0.01), GROUP A from 74.5+to 80.3, and
GROUP B increased from 71.0+ 1.5 to 75.8 0.91 (Table 2).

While analyzing the results from the simulation learning
practice checklist item by item, we found no significant dif-
ferences, except for two items: that students from GROUP
B were more prone to use technical terminology without
describing the meaning of the medical terms to the patient
or family.

The students’ self-perceptions about their performance
were commented on their own words during debriefing. Stu-
dents from both groups perceived that they lacked order,
that they could have performed better with a structured
speech to not forget any aspect. Students in GROUP A mainly
forgot to provide important information, while Group B were
more prone to forget to give the patient a chance to ask
them or clarify specific details of the research.

Discussion

We have described the learning activities linked to bioethics
in health research involving human subjects and how two
generations of undergraduate students performed in them.
Previous educational researches have included educational
ethical issues in simulation learning practices; Gisondi and
colleagues developed an activity where they analyzed the
observance of bioethical principles during critical care,
including informed consent, finding that under stressful
situations where the life of patients is compromised, ethical
considerations may be missed.? But when informed consent
is not related with therapeutic emergency medicine, but
research purposes, informed consent process takes place in
a different situation. In Latin America ethical misconduct
in conducting health research has been reported, most of
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Table 2  Student performance for Groups A and B.

Range Group A Group B p
Mean St. Dev Cl 95% Mean St. Dev Cl 95%
Previous tests 0-15 10.66 2.07 10.21 11.11 11.12 1.54 10.72 11.52  0.115
Case based pre-test 0-100 71.06 13.79 68.09 74.03 74.52 10.29 71.84 77.21  0.057
Simulation practice 0-100 88.55 11.52 86.07 91.04 82.63 10.69 79.84 85.41  0.001
Case based post-test 0-100 75.88 8.44 74.06 77.70 80.31 8.34 78.13 82.48 0.023

St. dev, standard deviation; Cl 95%, confidence interval 95%. Significant p values are shown in bold, italic font.

the patients enrolled in clinical trials belong to underserved
population commonly are unaware of their participation in
a trial and are recruited by their physicians to access the
treatment they need.’

This situation of lack of compliance with bioethical prin-
ciples has been reported in Mexico, where a study reported
that principal investigators of medical trials did not provide
truthful, coherent information about who obtained consent
forms for their studies; only 34% of principal investigators
reported to have previous training in medical ethics. Two
thirds of the principal investigators gave only a few minutes
for the patient to decide if they would participate or not in
the trial; they also stated how they were unsure of how and
where the informed consent forms were kept, while only 16%
gave a copy of the informed consent form to the participant.
Finally, 67% of the principal investigators considered that
the patients understood reasonably the information they
provided.'°

In our study, we replicated different cases in which the
student was asked to develop the informed consent pro-
cess, facilitating the patientscomprehension and our results
showed that students that are closer to begin their hospi-
tal rotatory internship are more prone to use medical terms
without explaining their meaning to the patients, even when
they were asked to facilitate the patientsinderstanding, and
obtained an overall lower point score in the simulation learn-
ing practice. We hypothesize that these differences could
be related to a previously described phenomenon in medi-
cal education: the gradual decrease of empathy. Diseker and
Michielutte, identified decades ago a decrease of empathy
among medical students, particularly prior to and follow-
ing clinical experiences, which might be consistent with our
findings with Group A students. A lack of empathy could
be prevented in future generations, if as reported by Hojat
et al., empathy is an amendable issue among undergraduate
medical students.''"3

To achieve adherence to the bioethical basic principle of
voluntary participation in health research involving human
subjects, the informed consent process should go beyond
a simple presentation of the informed consent form, it
should involve a good communication between researcher
and patient.' For that reason, a good performance in the
simulation-based activity required more than to just read-
ing a contract, it required the integration of knowledge,
problem solving skills, empathy and communication skills.
In our study, we found no significant data regarding per-
ceived oral communication skills and the performance in the
simulation learning practice.

We found that students from GROUP B who had
previous experience in health research performed better
during the simulation activity, and we consider that a
possible explanation that point scores in the simulation-
based activity of students from GROUP A did not vary
by previous experience in health research is that medi-
cal students who participate in research studies are not
commonly in direct communication with the patients. In a
study conducted by Nikkar-Esfahani and colleagues, where
the roles of graduate medical students in research projects
were reported, it called our attention that the students
did not have direct contact with patients, on the con-
trary, at our university, undergraduate medical students are
gradually involved in health research so even when they
do not have contact with patients initially, they eventu-
ally do, commonly before their last year of undergraduate
education.’

Our study showed that students from GROUP A did
not have significantly lower average point scores in the
simulation-based activity than students in GROUP B. GROUP
A had significantly higher scores in the simulation learning
practice, but also lower scores in post-test. More stud-
ies and prospective experiences could help understand the
underlying reasons for these differences, but we know
that study habits and attitudes toward evaluation change
between generations and might be related to the differ-
ences regarding written tests or simulation-based activities.
Another aspect that should be taken in account is that stu-
dents in GROUP A are at the stage of having continuous
practices at the simulation center, while students in GROUP
B have more practices at clinical settings than at the simula-
tion center, for that reason, we cannot discard the possibility
that students in GROUP A might feel more comfortable at the
simulation center than GROUP B."

In conclusion, we accept our hypothesis that medical
students in their fourth year of undergraduate education
performed equally the conduction of a simulated informed
consent process, when compared to their fifth-year peers.
Younger students had significantly higher score points in the
simulation learning practice, but lower score points in case-
based pre-tests and post-test, but in both evaluations, the
simulation-based activity had a positive impact on the stu-
dents’ case-based tests.

Themes regarding bioethics in health research involv-
ing human subjects, including simulation for developing
informed consent process can be included as early as
undergraduate medical students start health research
methodology courses.
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