Access this article online

Quick Response Code:

Website:
www.jehp.net

DOI:
10.4103/jehp.jehp_1358_20

Student Research
Committee, Shiraz
University of Medical
Sciences, Shiraz, Iran,
"Clinical Education
Research Center, Shiraz
University of Medical
Sciences, Shiraz, Iran

Address for
correspondence:

Dr. Afrooz Feili,

Student Research
Committee, Shiraz
University of Medical
Sciences, Zand

Avenue, Shiraz, Iran.
E-mail: afroozfeili@gmail.
com

Received: 06-10-2020
Accepted: 09-01-2021
Published: 30-09-2021

Original Article

Competencies required for medical
students to confront the COVID-19
pandemic: A needs assessment study

Ali Ardekani, Zahra Rahimian, Afrooz Feili, Mitra Amini', Parinaz Tabari',
Mahsa Moosavi'

Abstract:

BACKGROUND: The outbreak of coronavirus disease 2019 (COVID-19) has turned attention to the
essential competencies needed to confront pandemics for a physician. However, medical students,
as future physicians, are not adequately trained for such a situation. This study aimed to determine
the essential competencies for a medical student to face the COVID-19 pandemic.

MATERIALS AND METHODS: We performed this mixed-method needs assessment study at Shiraz
University of Medical Sciences in May—June 2020 in three steps: the first step was a brainstorming
session followed by a nominal group technique with the experts’ participation. The second step
was determining the validity of competencies by calculating the content validity ratio. In the third
and last step, three rounds of the modified Delphi technique were held with the participation of
22 medical faculty members and 45 undergraduate medical students to reach a consensus about
the competencies utilizing quantitative analysis.

RESULTS: A total of 30 key competencies essential for a medical student were obtained through the
current study. They were categorized into four major themes: (1) developing knowledge and abilities
for effective diagnosis and treatment of COVID-19, (2) demonstrating safety principles correctly,
(3) demonstrating effective behavior, and (4) determining the meta-competencies.
CONCLUSIONS: Although medical students will be the frontline physicians in the future pandemics, they
are not prepared to display the diversity of requisite skills to practice effectively and safely. This study
provides essential competencies for medical students during the COVID-19 pandemic and underlines
the importance of a paradigm shift from traditional time-based to competency-based education.
Keywords:

Competency-based education, COVID-19, curriculum, medical education, medical students, needs
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avital role in preparing health-care workers
to face pandemics. Appropriate education
can improve medical students” knowledge,
competencies, and preparedness to cope
with pandemics. However, it should be
considered that factual knowledge is not
enough, and meta-competencies such
as critical thinking and decision-making
should be defined for dealing with a crisis.?!

Introduction

ecent crises, especially the coronavirus

disease 2019 (COVID-19) pandemic,
have brought considerable attention to
physicians” preparedness during these
periods.!! Medical students, as future
health-care workers, will be frontline
soldiers in this battle. It is well established
that better results can be reached by properly
preparing health workers for health-care
emergencies.” Education and training play

Traditional training cannot meet all
students” educational needs in a critical
period.™ According to students’ educational
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demands during a pandemic, designing a precise
curriculum is essential, and curriculum developers
should design and develop a new modified curriculum
for an unprecedented situation like the COVID-19
pandemic.”! They can use experiences gained during
prior pandemics, such as the severe acute respiratory
syndrome (SARS) outbreak, to reach this purpose more
straightforwardly.!*!

Frank et al. defined competency as “An observable ability
of a health professional, integrating multiple components
such as knowledge, skills, value and attitudes.”!”!
Competency-based education needs to be oriented to
graduate outcomes and meet societal and patient demands.
1Bl Therefore, in order to adapt to the new situations, faculties
must implement a plan for needs assessment, which can
be defined as collecting and analyzing information of the
students to identify their educational needs.”!

After the beginning of the COVID-19 pandemic,
medical education has undergone many changes. The
risk of disease transmission has led to the cancelation
of in-person clinical courses, and it has changed the
methods of teaching students to online and virtual
methods.!"!" Since faculties have never encountered
such a situation, consequently, they have faced many
problems in educating students.' This issue emphasizes
the importance of identifying the educational needs of
students at these unprecedented times.

In the literature review, few studies were found about
the methods of empowering medical students during
pandemics. In 2019, Rezaee et al. described the students’
educational needs in crisis through conducting a needs
assessment. In the mentioned study, having critical
competencies in four major areas has been considered
necessary for medical students. These areas include
the basic concepts of crisis, the ability to control the
disease, managing patients properly, and demonstrating
acceptable health-care skills.!"” In another study, Tabari
etal. asserted that students need to be more competent in
public health education, crisis management, and mental
health care in an anomalous situation."! Since 1999,
when Harden et al. introduced outcome-based education
in medical education, it has been deemed essential that
medical students must have a set of competencies such as
the ability to accomplish duties and the ability to perform
tasks in the right manner. They suggested a three-circle
model for medical student competencies, which contains
three parts: the tasks performed by them in the inner
circle, the way of doing the tasks in the middle, and
individual growth in practice in the outer area.!

Considering inevitable medical education changes
during the COVID-19 pandemic, comprehensive and
accurate needs assessment is required in designing a

new medical curriculum for training medical students
during this outbreak. In the current study, we aimed
to provide an overview of essential competencies for
medical students to deal with the COVID-19 pandemic
by conducting a comprehensive needs assessment
through a mixed-method technique with medical experts
and students’ participation.

Materials and Methods

Study design and setting

The process of the study was held in May-June 2020
at Shiraz University of Medical Sciences in three steps:
(1) developing the competency framework, (2) determining
the validity of the competencies, and (3) three rounds of
the modified Delphi technique [Figure 1].

Study participants and sampling

All faculty members and undergraduate medical
students who participated in this study were selected
using stratified purposive sampling.

Data collection tool and technique

Developing the competency framework

To determine the competencies essential for medical
students to cope with the COVID-19 pandemic, we
held an online brainstorming session followed by a
nominal group technique. The participants were ten
clinical faculty members who had expertise in medical
education. We used Skype to hold the brainstorming
session. We asked all members to write down any
competency they think is essential, silently on a paper.
Then, we asked the participants to state one competency
that they previously had written down to perform the
nominal group technique. This process continued until
no new competencies were available to be mentioned
by the participants. The coordinator of the session,
who was a medical education expert, recorded the
competencies on paper, as mentioned by the participants.
The session coordinator then merged all the duplicates
and removable competencies by group consensus.
Eventually, we reached 33 competencies essential for
medical students to face the COVID-19 pandemic.

Determining validity of the competencies

The session members, who were 22 clinical faculty
members, assessed 33 competencies in terms of validity.
An online questionnaire was developed based on the
results of the nominal group technique, and faculty
members marked each competency as “essential,”
“useful but nonessential,” or “unnecessary.” They were
also asked to add any comments on the competencies
and determine competencies that could be necessary
but were not mentioned in the primary list. Then, the
content validity ratio (CVR) was calculated for each
competency. According to Lawshe’s table, competencies
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Figure 1: An overview of the needs assessment process

with CVR > 0.45 were acceptable.® Then, competencies
were undergone a qualitative content analysis approach,
which resulted in four major themes.

Three rounds of the modified Delphi technique

To date, various methods have been employed to achieve
the group agreement on an issue. The Delphi technique is
one of the most practical ways of doing this process. This
method was developed to turn the participants’ ideas into
group consensus.” In the third step, three rounds of the
modified Delphi technique were utilized for making a
uniform decision about the priority of the competencies.
In the first round, the new list of competencies was sent
to 45 medical students and 22 faculty members to conduct
the modified Delphi survey. They were asked to score
each competency from 1 (completely unnecessary) to
5 (completely necessary) according to the degree these
items were essential for a medical student in confronting
the COVID-19 pandemic. All members of the expert panel
confirmed the validity of the competencies in the second
step. Then, the mean score for each competency and each
person was calculated. One faculty member’s score and
eight students’ scores were significantly lower than the
participants’ mean score. In the second round, they were
contacted via social networks or phone calls and asked to
express the reasons for their choices. Furthermore, they
had the right to keep their previous scores. All participants
changed their ratings following the discussion. Then,

we recalculated the scores of each competency and
listed them in the order of priority. In the third round,
we sent the new list to all participants (n = 67) for any
further comments on the competencies’ prioritization. All
participants approved the final list. All mean scores and
standard deviations were calculated with SPSS, version 21
software (IBM Corp., Armonk, NY, USA).

Ethical consideration

Prior to undertaking this mixed-method needs assessment
process, ethical approval (IR.SUMS.REC.1399.401) was
obtained from ethics committee of Shiraz University of
Medical Sciences. Informed consent was obtained from
all participants. Participants took part in this research
study voluntarily, and their names were not mentioned
in the scripts.

Results

Three competencies had CVR <0.45 were removed
from the list. Finally, the modified Delphi survey was
conducted with the participation of 45 medical students
and 22 faculty members [The demographic features are
illustrated in Table 1].

Thirty competencies were agreed upon and
prioritized by all participants and divided into four
themes: (1) developing knowledge and abilities for effective
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Table 1: The demographic features of the Delphi
survey participants

Variables Categories n (%)
Gender (n=67) Male 34 (50.8)
Female 33 (49.2)
Age (years) (n=67) 20-30 45 (67.1)
31-40 8(12)
41-50 6(9)
51-60 7 (10.5)
60< 1(1.4)
Medical 5t 21 (46.6)
students (years) (n=45) Bt 12 (26.7)
7t 12 (26.7)
Faculty members’ Infectious Disease 2(9.1)
specialties (n=22) Internal Medicine 3(13.6)
Community Medicine 1(4.5)
General surgery 1(4.5)
Pediatrics 1(4.5)
OB and GYN 1(4.5)
Pathology 2(9.1)
Physiatry 1(4.5)
Cardiology 2(9.1)
Dermatology 2(9.1)
Psychiatry 2(9.1)
MD-MPH 1(4.5)
Medical education 3(13.6)
Years of professional <10 6 (27.3)
practice among faculty 10-20 6 (27.3)
members (n=22) 20-30 5(22.7)
<30 5(22.7)

diagnosis and treatment of COVID-19, (2) demonstrating
safety principles correctly, (3) demonstrating effective
behavior, and (4) determining the meta-competencies.
The priority of competencies, according to the mean scores
given by the faculty members and medical students at the
end of the Delphi survey, is shown in Table 2.

In theme 1, the competencies are scored by the
participants in the following order: (1) proper triage of
patients with presentations of COVID-19; (2) determining
the absence or presence of signs or symptoms that are
indicative of COVID-19; (3) knowledge of prevention
and control; (4) managing people exposed to a
COVID-19 patient; (5) cardiopulmonary resuscitation
in COVID-19 patients; (6) determining the absence
or presence of physical signs that are indicative of
COVID-19; (7) interpreting the results of the medical
history, physical examination, and using the latest
evidence-based diagnostic measures to confirm the
diagnosis; (8) knowledge of drug interactions, especially
in patients with other medications; and (9) knowledge
and ability to choose proper ventilation methods by
mask, bag, or ventilator for each patient.

Within theme 2, (1) personal protective equipment (PPE)
using skills, (2) decontamination Skills, (3) knowing how

to wash hands properly, and (4) knowing how to take
off contaminated clothes and shoes have the highest
score, respectively.

In theme 3, (1) the ability to inform people correctly
about COVID-19; (2) the ability of teamwork to
better serve patients; (3) learn when to consult with
colleagues; (4) the ability to communicate efficiently
with patients, colleagues, etc.; (5) knowing how
to tell bad news, especially when young patients
died; (6) attention to mental health concerns;
and (7) leadership skills and in theme 4, (1) the ability
to manage herself or himself emotionally if infected
with SARS-CoV-2; (2) learn to solve the conflict of
risk of being infected and the duty to treat; (3) the
ability to adapt to the current situation with personal
life; (4) reflection on and in action; (5) understanding
of social accountability in addition to responsibility
for each patient; (6) identifying the role of a student
within the health system in a pandemic; (7) ability
to manage human and material resources available;
(8) managing legal and ethical issues that may happen
in pandemics; (9) understanding the role of the health
system in preparedness, planning, and response for
the pandemic; and (10) recognizing opportunities for
further development in the field of pandemics have
the highest score, respectively.

Discussion

Our study has provided 30 essential competencies
in 4 major domains regarding medical students’
competencies to face COVID-19 pandemic. In themes
1 and 2, competencies represent basic requirements
of becoming a physician, while themes 3 and 4 go
beyond the basic requirements and focus on behaviors
and meta-competencies that have received increasing
attention in recent years. Empowering health-care
workers to confront crises is one of the most critical
medical education issues in recent years.['®!?! Various
studies have been conducted to adapt the educational
curriculum to the new conditions during a crisis. It
is mentioned in the studies that health-care workers
should be educated not only on the knowledge but
also on how to use knowledge properly and how
to adapt knowledge to new situations.*"! Previous
studies have shown that the knowledge and
preparedness to face a crisis among medical staff is
low; this issue emphasizes the importance of training
students to be prepared for such a situation.202!
In general, in reviewing the literature, none of
the writers had investigated the identification of
competencies necessary to make students competent
in the COVID-19 pandemic. As mentioned earlier,
the competencies as the results of this study were
classified into four major themes:
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Table 2: Medical students’ competencies as identified by participants in the Delphi survey

Theme (mean score of the = Competencies Mean=SD Competencies Mean=SD
competencies within each
theme)
Theme 1: Developing Proper triage of patients 4.78+0.42 Determining the absence or 4.40+0.71
knowledge and abilities with presentations of presence of physical signs that
for effective diagnosis COVID-19 (deciding which are indicative of COVID-19
and treatment of patient to go where)
COVID-19 (4.44) Determining the absence 4.66+0.56 Interpreting the results of 4.33+0.72
or presence of signs or the medical history, physical
symptoms that are indicative examination, and using
of COVID-19 the latest evidence-based
diagnostic measures to
confirm the diagnosis
Knowledge of prevention and 4.58+0.63 Knowledge of drug 4.30+0.87
control interactions, especially in
patients with other medications
Managing people exposed to a 4.51+0.68 Knowledge and ability to 4.03+0.95
COVID-19 patient choose proper ventilation
methods by mask, bag, or
ventilator for each patient
Cardiopulmonary resuscitation 4.43+0.67
in COVID-19 patients
Theme 2: Demonstrating PPE using skills 4.91+0.28 Knowing how to wash hands 4.82+0.49
safety principles properly
correctly (4.84) Decontamination skills 4.88+0.32 Knowing how to take off 4.78+0.42
contaminated clothes and
shoes
Theme 3: Demonstrating The ability to inform people 4.37+0.81 Knowing how to tell bad 4.12+0.78
effective behavior (4.15) correctly about COVID-19 news, especially when young
patients died
The ability of teamwork to 4.28+0.81 Attention to mental health 4.01+0.91
better serve patients concerns
Learn when to consult with 4.18+0.86 Leadership skills 3.93+0.94
colleagues
The ability to communicate 4.16+0.82
efficiently with patients,
colleagues, etc.
Theme 4: Determining the The ability to manage herself 4.54+0.65 Identifying the role of a student 4.03+1.07
meta-competencies (4.17) or himself emotionally if within the health system in a
infected with SARS-CoV-2 pandemic
Learn to solve the conflict of 4.43+0.83 Ability to manage human and 4.01+0.99
risk of being infected and the material resources available
duty to treat
The ability to adapt to the 4.39+0.77 Managing legal and ethical 3.94+1.08
current situation with personal issues that may happen in
life pandemics
Reflection on and in action 4.34+0.82 Understanding the role 3.94+0.88
of the health system in
preparedness, planning, and
response for the pandemic
Understanding of social 4.24+0.92 Recognizing opportunities for 3.93+0.89

accountability in addition to
responsibility for each patient

further development in the field
of pandemics

SD=Standard deviation

Theme 1: Developing knowledge and abilities for
effective diagnosis and treatment of COVID-19

This theme includes competencies concerning proper
triage, diagnosis, treatment, and prevention of the disease.
Obviously, without having sufficient knowledge about
COVID-19, providing adequate service to the patients
is not possible. The worldwide spread of the COVID-19

has led to ceasing in-person clinical courses;'**! as a
result universities are striving to use online methods to
solve the educational shortcomings.™ Considering the
high pace of knowledge expanding on COVID-19, new
therapies and diagnostic methods are rapidly replacing
the previous methods in the guidelines. Therefore, health
workers should always update their knowledge with
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new information.?*! A majority of previous studies that
have attempted to provide a curriculum for health-care
emergencies built concrete evidence on the essence of
having updated knowledge and abilities to manage
the situation. Despite the fact that there is no specific
study about a physician’s competencies in a pandemic,
many of the provided competencies in relevant studies
about competencies in health-care emergencies were
comparable to our study.

Theme 2: Demonstrating safety principles
correctly

The highest mean score of competencies among a theme
belonged to “Demonstrate safety principles correctly.”
Personal protection has been one of the main concerns of
medical students and faculty members while dealing with
the COVID-19 pandemic. Although, it should be borne in
mind that proper and timely use of PPE is indispensable
to forestall overuse and misuse of the equipment and
comprehensive education is vital in order to achieve
this goal.®*! Therefore, it is necessary to instruct the
students to prevent the shortage of PPE. In other words,
they should learn to properly select, don, and doff PPE.*
Rezaee et al. also mentioned the importance of controlling
infectious diseases as a competency for medical students
in disaster management.["’!

Theme 3 and 4: Demonstrating effective behavior
and determining the meta-competencies
According to the scores, the third and fourth themes were
“demonstrating effective behavior” and “determining the
meta-competencies,” respectively. Since competency-based
medical education has been put on the agenda,
re-evaluation of the traditional curriculum has been of
paramount concern for many medical universities.”” This
paradigm emphasizes competency achievement rather
than fixed-time education and also underlines the
importance of re-examining the curriculum in order to
meet population health needs.”’ Many competency-based
frameworks have been proposed since the representation
of outcome-based education in 1999 by Harden et al.
However, what they all have in common is the emphasis
on meta-competencies and appropriate behavior of a
physician in addition to medical knowledge ***! Our study
has provided 17 competencies related to the second and
third circles in Dundee’s three-circle model.'> Therefore,
according to experts’ opinion, students as future physicians
should have abilities beyond diagnosing and treating
the disease during the current pandemic. For instance,
the ability to inform people with accurate information
about COVID-19, the ability to manage patients infected
with SARS-CoV-2, and the ability to solve the conflict of
risk of being infected with the virus and the duty to treat
patients are vital competencies which should be acquired
by medical students.

Many medical centers around the world depend on
medical students and residents to provide services to
patients. In fact, they are at the forefront of combat
against the COVID-19. Thus, they have to be competent
in order to fight against pandemics. Faculty members
should use diverse educational methods to teach
undergraduate students and prepare them for effective
practice. It should also be considered that if medical
students are adequately trained, they can help the
health-care system in times of crisis.

Limitations and implications

As a limitation, this study did not provide detailed
courses and required teaching contents. An issue that
emerges from the findings in participants’ viewpoints
is that expanding the number of critical competencies
to be learned by medical students during the pandemic
may inhibit them from learning more requisite ones.
Therefore, although all of these competencies can be
beneficial, considering all of them as a core competency
may distract us from teaching more critical competencies,
and it may make students less prepared to face the
pandemic. We suggest that further research should
address the determination of phase, course, and lecture
outcomes precisely to build a rigorous framework
for curriculum development. Furthermore, after the
curriculum implementation, a comprehensive evaluation
should be done with all stakeholders” participation to
investigate the efficacy and eliminate the shortcomings
of the training program.

Conclusions

This study was conducted to identify the required
competencies for medical students to confront a
pandemic. These competencies should be included in
the educational curriculum to empower them to practice
effectively and safely. It is essential to teach the students
a diversity of competencies, not only the knowledge
required to diagnose and treat the patients, but also
the way to perform the tasks effectively. We encourage
medical faculties to look at the present situation as
a unique opportunity of transition from traditional
time-based education toward competency-based
education. Especially after the cancellation of in-person
training and online training utilization, it is critical
to ensure their future practice competency by taking
advantage of “assessment for learning” where assessment
goes hand in hand with education.®*2 This research can
enhance our understanding of the medical students’ role
and the essence of paradigm shift from time-based to
competency-based training.
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