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What do we know about
this problem?

Medical students are not frequently familiar
with Anesthesia as a medical specialty. The
reason may probably be that the specialty is
often overlooked by medical school curricula.
When included in the programs, the clerkships
and topics addressed are highly heterogeneous,
as it is commonly based on shadowing in the
surgical environment and lectures. This greatly
limits the exposure of medical students to
anesthesia, which affects their perception about
the specialty, and may result in inadequate
training of skills commonly performed by
anesthesiologists.

What does this study contribute?

Our proposal is practical and highly valued by
both students and professors; furthermore, it may
be successfully included in every medical school
curriculum, or offered as an elective clerkship for
students interested in the specialty. Moreover,
notwithstanding the fact that the proposal was
developed during the COVID-19 pandemic,
fulfilling all of the restrictions imposed by the
Colombian government, we did not experience
any reported outbreaks. Hence we believe that
this proposal may be widely implemented notjust
as a biosafe alternative, but as a novel curriculum
tailored to strengthening a student-centered
approach to learning, values, attitudes, and
behavior of anesthesiology.
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Introduction

Most medical students are not familiar with Anesthesiology, as it is infrequently addressed
properly in medical school curricula. However, anesthesiology skills are widely practiced across
specialties and commonly performed by general practitioners. Currently, anesthesia curricula
are often based on shadowing and lectures without emphasizing relevant skills, behaviors, and
attitudes, whereas simulation-based curricula enable a holistic evaluation of the trainee.

Objective
To implement and assess the perceptions of students and professors of a novel simulation-
based anesthesiology curriculum.

Methods

A descriptive study was planned for evaluating the new proposal. A simulation-based 3-week
curriculum was organized using a blended course with skill laboratories. We designed flipped
classroom-based lectures (2 weeks) combined with activities using standardized patients,
manikins, and hybrid scenarios (1 week). After each activity, feedback was given by an
anesthesiologist, as well as individual grading and a survey based on the Kirkpatrick levels.

Results

From June to November 2020, 53 students were enrolled in the clerkship. Each week, every
group of 6-8 students was assigned to the same specialist to perform the activities and track
individual progress. The response rate of the survey was 83%. Across the levels of Kirkpatrick,
there was an excellent opinion of the activities, as well as a high similarity between the
perception of both students and professors.

Conclusion

Our simulation-based curriculum, which was highly appraised by students and professors, was
found to be feasible, appealing, and offered a good introduction to the principles and practices
of anesthesiology to medical students.
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Introduccion: La mayoria de los estudiantes de medicina no estan familiarizados con la Anestesiologia, ya que la materia pocas veces se aborda adecuada-
mente en el programa académico de |a facultad de medicina. Sin embargo, las habilidades en anestesiologia son ampliamente utilizadas por los médicos
generales. En la actualidad los curriculos de anestesiologia suelen basarse en practicas y conferencias donde no se enfatizan las destrezas pertinentes, las
conductasy las actitudes, mientras que los curriculos basados en simulacién permiten una evaluacion integral del aprendiz.

Objetivo: Implementar y evaluar las percepciones de estudiantes y de los profesores de un novedoso plan de estudios de anestesiologia basado en la
simulacién.

Métodos: Se dised un estudio descriptivo para evaluar la nueva propuesta. Se organizé un plan de estudios de 3 semanas, basado en simulacién,
utilizando un curso mixto con habilidades de laboratorio. Disefiamos conferencias basadas en el modelo de aula invertida (2 semanas), combinadas
con actividades basadas en pacientes estandarizados, maniquies y escenarios hibridos (1 semana). Luego de cada actividad, un anestesiélogo ofrecia su
retro-alimentacion, asi como calificaciones individuales y una encuesta basada en los niveles de Kirkpatrick.

Resultados: Se inscribieron 53 estudiantes en la pasantia de junio a noviembre de 2020. Cada semana se asignaba un grupo de 6-8 estudiantes a un mis-
mo especialista para llevar a cabo las actividades y hacer un seguimiento al progreso alcanzado de manera individual. La tasa de respuesta de la encuesta
fue de 83%. En todos los niveles de Kirkpatrick, hubo una excelente opinidn sobre las actividades y una elevada similitud en la percepcién, tanto de los
estudiantes como de los profesores.

Conclusién: Nuestro curriculo basado en simulacién fue muy bien valorado por estudiantes y profesores y se considerd factible, atractivo y que ofrecia a

los estudiantes una buena introduccién a los principios y practicas de la anestesiologia.

Palabras clave: Anestesia; Facultad de medicina; Curriculo; Simulacién; Niveles de Kirkpatrick; COVID-19.

INTRODUCTION

Medical students are not frequently
familiar with Anesthesia as a medical
specialty. The reason may probably be that
the specialty is often overlooked by medical
school curricula. (1) When included in
the programs, the clerkships and topics
addressed are highly heterogeneous, as it
is commonly based on shadowing in the
surgical environment and lectures. (2,3)
This greatly limits the exposure of medical
students to anesthesia, which affects the
students’ perceptions of the specialty, and
may result in inadequate training of skills
commonly performed by anesthesiologists.

A standardized approach to the
inclusion of an anesthesiology curriculum
in medical school can be invaluable for
students, their prospective careers, and
their clinical practice. Most students
become acquainted with the specialty
while attending the medical school, and
anesthesiology skills are highly desirable
for any general practitioner or specialist.
Airway management, vascular access,
perioperative management, critical care,
applied pharmacology and physiology,
or answering patients’ doubts about

common anesthesiology procedures, are
all broad skills applicable to any area of
medicine. (4,5) This is especially relevant
in lower to middle-income countries
(LMIC) or underserved areas, where there
is frequently limited access to specialist
care. (6) Unfortunately, appropriate
training in these topics is infrequent; as
much as 30% of medical school students
felt uncomfortable and ill- prepared to
perform invasive procedures such as
airway management or securing vascular
access. (7)

The anesthesiology teaching
deficiencies were more pronounced
during the COVID-19 pandemic, as the
clinical setting and access to procedures
were restricted for students. (8,9) There
is a need for orienting the anesthesiology
clerkship during medical school towards a
competency-based approach in a biosafe
scenario that still ensures adequate
learning of the basic skills and concepts of
anesthesia, providing appropriate exposure
to the specialty. (3,10)

According to the competency-
based approach, a simulation-based
anesthesiology curriculum was developed
compliant with the education and safety

standards during the COVID-19 pandemic,
since these methodologies could greatly
reduce the probability of contagion by
microorganisms. (11) Furthermore, this
newly developed curriculum could also
serve to strengthen the anesthesiology
teaching and learning practices during
medical school in the post-pandemic era.
A pilot program was implemented with
fourth-year medical students and trainers
at Universidad de los Andes (Bogota,
Colombia), who later were surveyed about
their perceptions of the curriculum and its
impact on their learning.

METHODS

The curriculum included a mandatory three-
week period for fourth-year medical school
students of the Universidad de los Andes
(Bogota, Colombia), which was divided
into a virtual component (28 hours) and a
simulation component (38 hours). The topics
evaluated during the pilot program were
chosen based onthe mostcommon scenarios
and challenges general practitioners could
face, in accordance with the key capabilities
of anesthesia previously defined by Smith et
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al. (12) The topics included were discussed
among the different course coordinators of
the various specialties, ensuring consistent
and not repetitive curricula across the
different clerkships.

Once the main topics were defined
for the curriculum, the activities were
designed considering the principles of
Kolb's experiential learning and Ausubel's
meaningful learning. David Kolb described
learning as a continuous process based on
experiences. He developed a four-phase
cycle for learning to occur, starting with
living the experience/perception, followed
by its analysis and discussion that led to
the third stage, in which the individual
discovers the learning and finally applies
the new knowledge. (13) Along the same
line, Ausubel argued that new knowledge
could be acquired whenever
interpreted and related to prior knowledge.
Thus, the perfect learning environment was
the one in which the student experienced,
acted freely, and absorbed information
facilitated by the professors. (14) Therefore,
the curriculum included relevant and
adequateactivitieswithintheir professional
competencies easily transferable to real-
life settings

The Merrienboer four-phase
instructional design model (4D/IC) was
used in the development of each workshop
with a view to teach complex skills through
a competency-based education program
in four different steps. The first step called
“learning tasks”, is intended for students
to apply routine and non-routine skills
through cases and projects, ideally in
an actual work environment, receiving
constant guidance from a professor. The
second step is “supportive information”,
where the students link prior knowledge
to new knowledge learned to perform a
non-routine skill. The third step called
procedural information, helps students to
automate routine skills. And the last step,
commonly referred to as the part-task
practice, is important for some information
to be fixed; it consists of repetitive practice
after the complete learning experience of
the non-routine and routine skills. (15)

it was

As mentioned in the previous model,
expert support and guidance are most
important in the first phases and should
be tapered as the students master their
abilities. (15) Thus, the anesthesiology
department professors were educated on
the curriculum and goals of the activities.
Each anesthesiologist was assigned for
one week to the same group to ensure the
successful development of the activities,
assess the longitudinal performance of the
students, and provide adequate feedback
upon completion of each activity.

The proposal was implemented from
July to December 2020. At the end of the
curriculum, a survey designed according
to the Kirkpatrick model - which is a
4-level training evaluation model - was
administered to students and professors.
The first level determines how the
participants reacted to each item of the
activity (setting, instructor, methodology,
cases, etc.); the next level discusses
whether the main learning objectives
were achieved; the third level determines
whether the new knowledge has been
applied on the job; finally, the last level
is intended to show whether the learning
persists over time. (16) However, level four
is challenging to evaluate since it involves
a longitudinal assessment , and
hence the perceived impact on knowledge
and motivation was used as a surrogate
marker. Levels 1, 2, and 4 were assessed
with a s5-point Likert scale response,
while level 3 was assessed using a yes/
no specific questionnaire. The professors’
questionnaire used a 4-level Likert scale.
Finally, because of our pilot study design,
the survey questions were analyzed using
proportions as descriptive statistics for all
the Kirkpatrick levels.

RESULTS

A total of 53 students were enrolled
during the second half of 2020. From 53
attendees, 44 students answered our
survey at the end of the semester (83%).
A total of 5 anesthesiologists performed

the established curricular activities, and
all the anesthesiologists answered the
survey at the end of their participation.
Notwithstanding the active COVID-19
pandemic during this semester and the
occurrence of sporadic positive cases,
no cases or outbreaks were linked to our
curriculum proposal. The results of the
survey are explored according to the
Kirkpatrick level evaluated.

In terms of reaction, most students
found the curriculum interesting, highly
engaging, encouraging, satisfying, and
innovative, with more than 80% strongly
agreeing with these characteristics

. The professors also agreed with these
characteristics. However, although the
professors felt that the activities had clear
objectives, 1 out of 5 students disagreed
with this statement.

At the learning level, most students
(95%) found a high correlation between
the learning objectives and the contents of
the activities. Fifty-three percent (53%) of
the students found a very high consistency
between the theory and the complexity
of the tasks . A similar situation
was evidenced among the professors,
who found the activities and skills highly
applicable and relevant for a general
practitioner.

At the behavior level, the activities and
simulations helped to improve knowledge
(95.7%), to acquire new skills (97.8%)
and attitudes (67.4%), and to share such
knowledge and skills with peers (58.7%)

All the professors thought
the activities were useful for developing
competencies for future real-life situations,
and effectively prepared the students to
successfully perform these activities as
general practitioners.

At the results level, the classical
assessment of this outcome measures the
long-term change in real-life settings for
the students. Motivation and long-term
relevance from the student’s perspective
were chosen as a surrogate to indicate the
representative outcome for each activity.
Interestingly, not all the activities showed
consistent results in these two areas

. The venipuncture workshop
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Table1. Planned daily activities. Each task was designed considering the different Kirkpatrick levels.

Activity

Active lectures

Skill lab
Skill lab
Skill lab
Skill lab
Work-shop
Work-shop
Skill lab

Course

modality

Virtual

On-site

On-site

On-site

On-site

On-site

On-site

On-site

Description of activities

- Lectures on main topics
-Workshop

Pre-anesthesia consult:

- Small groups (2-3 students)

- Standardized patient practice with pediatric, adult and pregnant patients

- Learning objective: Medical history taking, airway assessment, surgery risk assessment, and anesthesia
proposal plan

- Group feedback

Airway management:

- Small groups (4 students)

- Laerdal® airway management trainer

- Learning objective: Anatomic airway landmarks, identification of basic airway devices, airway
management, mask ventilation, and novice training

- Interactive lecture demonstration and deliberate practice with active supervision by an
anesthesiologist

Hemorrhagic shock and trauma workshop:

- Small groups (4 students)

- Simulated clinical trauma case

- Learning objective: Initial approach to the trauma patient, classification and management of
hemorrhagic shock, fluid and transfusion therapy, and thromboelastogram interpretation

- Skills lab based on Interactive case

- Group feedback

Venipuncture workshop

- Small groups (4 students)

-Venipuncture training manikin, students venipuncture practice

- Learning objectives: Anatomic landmarks, indications, and special considerations, application of
secure venipuncture protocols

- Interactive lecture demonstration, deliberate practice with active supervision by anesthesiologist
- Supervised practice between students and simulators (Advanced injection arm LFo1121U)

Echography workshop

-Small groups (4 students)

- Learning objectives: Fundamentals of echography, sonoanatomy principles of ultrasonography, basic
ultrasound views and correlation of anatomy with common ultrasound windows

- Interactive lecture demonstration with in vivo model, deliberate practice with active supervision by an
anesthesiologist

- Group feedback

Developing an anesthesia protocol:

-Small groups (4 students)

- Assign a case of an uncomplicated appendicitis or cholecystitis patient

- Review the goals of anesthesia

- Explore the different stages of general anesthesia

-Suggest and discuss an anesthesia plan

- Feedback from the anesthesiologist about the protocol and perioperative management

Aday insurgery:

-Small groups (4 students)

- Pre-anesthesia consult (Standardized patient), Simulated operating room with surgical team

- Objective learning: Teamwork, simulated workplace transfer learning, and implementation of an
anesthesia plan

- Debriefing

*Approximate number of hours required for the student to complete and prepare each activity.

Source: Authors.
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Table 2. Final survey based on the Kirkpatrick levels.

1. Reaction

- Were you interested in the program activities?

- Were the professor's expectations clear?
- Were you able to participate whenever you wanted/needed?
- Was the model developed in a friendly environment?
- Was any problem correctly addressed?

- Were the activities new and innovative?

3. Behavioral changes
- Did your knowledge improve?
- Did you acquire new abilities?

- Did you acquire new attitudes?
- Did you learn about teamwork?

Source: Authors.

Figure 1. Performance of the reaction level according to the Kirkpatrick levels of evaluation.

B very high [ High B Low

100

75

50

25

Clear and coherent
structure of the
objectives with the
activities

the objectives

Source: Authors.

— though it was the least relevant for the
students’ learning objective —was the most
motivating workshop for students. The
remaining activities got concordant results
atthislevel. The pre-anesthesia assessment
was the least motivating activity with the
lowest contribution to learning. Finally,
the “day in surgery” simulation and the
echography workshop contributed the
most to learning, and 76% of the students
were highly motivated by these activities

Concordant tasks with

Coherence between
lectures, goals, and
complexity of the tasks

Understanding of the
skill lab activities and
goals

(Figure 4). In addition, almost all of the
professors (80%) were of the opinion that
the students could reproduce their skills in
anew environment (Table 3).

DISCUSSION

Medical education has been changing over
the past decades. The focus in medical

Materials for the
acvtivities

2. Learning

- Were the activities consistent with the objectives?
- Was the learning program consistent with the complexity of the tasks?
- Were there enough work materials available?

4.Changes in professional life
- From each activity, did you perceive an impact on your knowledge and

motivation?

I Very low

Support for personal
growth during the
activities

school curriculais shifting from knowledge-

focused programs to  appreciating
knowledge, values, attitudes, and behavior.
(17) Moreover, the COVID-19 pandemic
imposed restrictions that severely limited
learning opportunities and restricted
the contact of medical students with
patients in the clinical setting. (18) Under
these circumstances, simulations offer an

excellent opportunity to holistically teach



COLOMBIAN JOURNAL OF ANESTHESIOLOGY. 2023;51:€1078.

Figure 2. Performance of the learning level according to the Kirkpatrick levels of evaluation.

Not agree nor 8
. Strongly agree . Agree .disagree . Disagree

e

Strongly disagree

I have an aclive
participation during
the activities

I'm interested and
involved in the aclivilies
activities

Source: Authors.

There is a cooperative
environment during the

The aclivities are
innovalive

| know the professors
expeclations for each
activity

Figure 3. Performance of the behavior level according to the Kirkpatrick levels of evaluation.

Improve knowledge

Acquire new abilities

Acquire new
attitudes

Get to know
concepts and share
with peers

0.00%

25.00%

Source: Authors.

and evaluate medical students. Simulation
should be a key component of teaching
anesthesia as a transition tool for reducing
patient and exposure risks and enhancing
theoretical and practical knowledge. (4)
Our proposal is practical and highly
valued by both students and professors;
furthermore,itmaybesuccessfullyincluded
in every medical school curriculum, or
offered as an elective clerkship for students

50.00% 75.00%

interested in the specialty. Moreover,
notwithstanding the fact that the proposal
developed during the COVID-19
pandemic, fulfilling all of the restrictions
imposed by the Colombian government, we
did not experience any reported outbreaks.
Hence we believe that this proposal may be
widely implemented not just as a biosafe
alternative, but as a novel curriculum
tailored to strengthening a student-

was

centered approach to learning, values,
attitudes, and behavior of anesthesiology.

Medical students and trainees have
experienced the accelerated transition
to e-learning because of the COVID-19
pandemic around the world. (19-21)
A number of studies have found that
interactivity, understanding of the content,
convenience, and active participation are
associated with increased satisfaction of
medical science students with e-learning.
(22,23) Our proposed curriculum combines
flipped classroom methodology with
simulations and workshops, maximizing
the efficiency of e-learning, and focusing
on developing a strong framework of skills
and attitudes which are valuable to the
general practitioner. The survey results
consistently showed a high satisfaction
across the different Kirkpatrick levels from
the perspective of both
professors.

Although no consensus has yet
been reached regarding the inclusion of
anesthesia as a mandatory clerkship during
medical school (4), various skills of the
specialty are commonly practiced by many
practitioners, such as intubation, pain
management, fluid resuscitation, etc. This
is particularly relevant in low-to-middle-
income countries and in underserved
areas of developed countries, since highly
specialized procedures and skills, such
as intubation, pain management, fluid
resuscitation, etc. are often performed
in these settings where specialists are
not easily available. (24-26) The adoption
of an anesthesia curriculum based on
our validated proposal could strengthen
these skills among the future general
practitioners, and benefit medical
professionals and patients.

Our results are promising, though
important  limitations  should  be
considered. First, as a pilot study, it was
based on a small and single-time point
sample, which limits the external validation
of our findings. However, the positive
results suggest a potential benefit derived
from of our proposed curriculum. Second,
the fact that the participants and professors

students and
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Table 3. Professor’s assessment.

Kirkpatrick . Very high High Low/very
level Pomains %) @) low(%)
Topic relevance 100 o} o}

Clarity of the objectives for
Level1 o 100 0 0
each activity

Reaction
Consistency among objective,
o Y among obj 80 20 o
activity, and skills evaluated”
Practicality for the general
yrormeg 60 40 o
practitioner
Level 2 Consistency between lectures,
. S 100 o 0
Learning texts, and activities
Applicability for the general
PP Yo & 80 20 o
practitioner
Level 3 Ability of the curriculum
Behavioral to develop new skills and 100 o} o}
changes knowledge
Level 4:
Changesin Ability to perform the skillsina 80 . o
professional new environment
life

*This question evaluates level 1 and level 2 concepts.
Source: Authors.

Figure 4. Performance of the results level according to the Kirkpatrick levels of evaluation.

Motivated [l] Very motivated

Indiferent [l No motivated [l Somewhat motivated

o -

5%
50%

25%

0%
Airway
simulation

Sonography A day in the operating
workshop room

Preanesthestic
consult

Venipuncture
workshop

Highest contribution to their learning

Source: Authors.

were surveyed at the end of the semester,
may have introduced a recall bias. Finally,
there was no control group to compare the
differences against our new curriculum.
Future studies shall be able to assess the
long-term outcomes of the new curriculum
in real-world scenarios, and consider the
development of new curricula combining
biosafe environments, simulations, and
real-world scenarios and practices.

CONCLUSION

Our new student-centered curriculum
proposal is feasible, appealing, and
provides a sound introduction to the
principlesand proceduresofanesthesiology
to medical students. Similar educational
programs may be widely implemented
in the near future, not just in the context
of the biosafe post-pandemic era, but
as a strong alternative to the traditional
anesthesiology curricula.
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