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Abstract

BACKGROUND: Coronavirus disease 2019 has caused a major worldwide disruption to nearly all aspects of the
medical education process, which includes the teaching of point-of-care ultrasound (POCUS). However, the impacts
of the pandemic on POCUS training during this time have not been well studied.

AIM: This was a retrospective observational study of the 1st year of emergency medicine (EM) residents at the
Department of EM who had received POCUS training at a tertiary university hospital in Thailand.

METHODS: The study was conducted throughout the 2019-2020 Academic year. The primary aim of this study
was to evaluate the new POCUS training methodology, which, due to health and safety protocols, was carried out
through virtual learning.

RESULTS: A total of 18 1°-year EM residents were evaluated. The average pre-training scores in the 2019-2020
academic years were 5.25 and 5, respectively. The average post-training scores in the 2019 and 2020 academic
years were 8.5 and 8.67, respectively. In terms of the ultrasound (US) skills test, the total average scores in the
2019-2020 academic year were 17 out of 20 (85%) and 14.875 out of 20 (74.38%), respectively (p < 0.001).

CONCLUSIONS: Virtual learning is effective for teaching theoretical US knowledge. However, it was not suitable for
teaching practical skills, including US skills.

(CC BY-NC 4.0)

Introduction

Proper administering of a point of care
ultrasound (POCUS) is one of the most essential skills
for emergency physicians to have. Hence, POCUS
training is part of the core competency in the training of
emergency medicine (EM) residents required in many
countries, including both developed and developing
countries [1], [2], [3], [4], [5]. In 2019, we implemented
the ultrasound (US) rotation for 1%-year EM residents.
The POCUS curriculum for the EM residents was
conducted over a 2 week period. The course content
included didactic lectures, bedside US training with
actual patients, the journal club, and the image review
process. However, like most everything else, the
POCUS training was interrupted by the coronavirus
disease 2019 (COVID-19) pandemic, which The World
Health Organization declared on March 11, 2020.
In Thailand, the Prime Minister declared a state of
emergency, effective on 26 March. At that time, medical
training in Thailand was forced to drastically change

on-site training, the faculty, and almost all international
exchange programs.

Innovations and adjustments of POCUS training
during the COVID-19 pandemic have been developed,
for example, Tele — US, video-conferencing [6], virtual
POCUS courses [7], and personal handheld USs [8].
Our POCUS training curriculum was changed in the
beginning of 2020 to be carried out as virtual learning.
In this study, we aimed to measure and evaluate the EM
residents’ POCUS knowledge and skills development
during the COVID-19 pandemic after having completed
their training.

Methods

Study design

This was a retrospective, single-centered, and
observational study at a tertiary university hospital in
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Thailand. Ethical approval was provided by the Khon
Kaen University Ethics Committee for Human Research
(HEG641218).

Sample size

The 1°-year EM residents, who were taking part
in the US rotation at the Department of EM at Khon Kaen
University’s Srinagarind Hospital during the 2019-2020
Academic year, were enrolled in this study. The EM
residents, who had not participated in this rotation, were
excluded. Hence, the total number of participants was
determined to be 18 EM residents which were divided
into two groups of 9 participants per academic year.

Study protocol
POCUS training in the US rotation

For the 2019 academic year, there was
a 2-week rotation in the Emergency Department.
The number of residents in training was 9. During
this period, bedside US learning with real patients
(9 h/week) was conducted by a supervisor, who was
a POCUS specialist. In addition, residents participated
in the journal club (1 session, 3 h), the process of
reviewing the US images (1 session, 3 h), and the
didactic lectures (3 h/week).

For the 2020 academic year, participants were
provided the POCUS training in a different manner than
that of 2019. The duration and the number of residents
in training in this rotation were the same as for the
2019 academic year. The didactic lecture, the journal
club, and the process US image review were carried out
as virtual conferences via various platforms, including
the ZOOM and LINE CALL applications. The bedside
US learning was not provided due to the difficult task of
trying to deliver the lesson safely.

The POCUS training evaluation

All of the participants were required to complete
the pre-training and post-training tests which consisted
of 10 POCUS multiple-choice questions. At the end of
the rotation, we arranged a US skills test during which
all participants performed the POCUS with a healthy
volunteer. The residents received written instructions
about what task to perform and what to document.
The main requirement was that the exam had to be
completed in 15 min or less. A checklist was used and
each exam component was assessed using the (global
rating scale [GRS]; 1 = Poor, 5 = Excellent). The US
skills of the participants were evaluated in accordance
with 4 items, which included the aspects of image
acquisition, target identification, image interpretation,
and US knowledge.

In addition, in the 2020 academic year, we also
asked that the participants complete a survey meant to

gather their perceptions of the events. The participants
received an anonymous electronic survey that utilized
5-Likert scores. The survey included questions about
the learner’s opinions about the value of the training in
light of his/her own personal development and allowed
for open-ended feedback. The anonymous survey
responses were then analyzed.

Statistical analysis

The quantitative data were presented as
means = standard deviations, while the qualitative data
were presented using proportions and percentages.
Differences in the pre-training and post-training tests
were compared using a paired sample t-test. Atwo-tailed
p < 0.05 was considered to be statistically significant.
All data analyses were performed using Stata version
10 (StataCorp, College Station, TX).

Results

From 2019 to 2020 academic year, this
study included 18 1*-year EM residents, all of which
completed the test. The average pre-training score and
post-training scores are shown in Figure 1.
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Figure 1: Average score of pre- and post-training scores followed by
academic year

In terms of the US skills test, the total average
scores in the 2019-2020 academic year were 17 out of
20 (85%) and 14.875 out of 20 (74.38%), respectively
(p < 0.001) (Table 1).

Table 1: Median scores of US skills test derived by academic
year

Items Scores (Median) (%) p-value
2019 2020

Image acquisition 4.125 (82.5) 3.5(70) <0.001

Target identification 4.125 (82.5) 3(60) <0.001

Image interpretation 4.375 (87.5) 4 (80) <0.001

US knowledge 4.375 (87.5) 4.375 (87.5) 1.000

US: Ultrasound.

In regards to the survey questions about the
residents’ opinions of virtual learning, the total average
score was 19.75 out of 25 (79%). In terms of the open-
ended feedback, participants reported that the virtual
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learning had some obstacles, including internet access,
internet instability, availability of a computer or mobile
device, eye fatigue from long hours of digital uses,
and the lack of practice with a real patient or in a real
situation (Table 2).

Table 2: The average score of survey question

Survey questions Scores (Median) (%)

Students’ interest for virtual learning 4.5 (90)
Adequate study materials available online 4.75 (95)
Teacher-student interaction is better in online platforms than 3 (60)
through traditional learning

Online platforms can improve US knowledge 4.5 (90)

Online platforms can improve the confidence to scan real patients 3 (60)

US: Ultrasound.

Discussion

Ourresults demonstrated that the pre- and post-
training scores were no different among the participants
who had learned by the traditional classroom method
and those that used online platforms. This suggested
that the online platform, which was developed in the
2020 academic year, had been successful in improving
their POCUS knowledge, which was consistent with
previous studies [8], [9], [10], [11]. It also showed that the
vast array of resources available can be incorporated
into lessons, that is, books, online texts, the internet,
social media, podcasts, etc., allow participants to study
anywhere.

However, the establishment of one’s own
skills requires a period of practice and practical,
hands-on experience. As the results of our study have
shown, the participants who learned using online
platforms had lower US skills test scores than those
of the theoretical test, which was consistent with the
previous studies [8], [12], [13]. Due to the COVID-19
outbreak, this was a major change in the education
process and a full step into a digital society [12] where
previous efforts have been made to transform the
educational process from memorization to student-
centered learning. With the constraints of the social
distancing policy, teachers had to, with very little time,
create a new paradigm for the entire online teaching
of theories. As for practical teaching, it is challenging
for teachers to adjust strategies so that learners can
more easily understand and also develop practical
skills [12], [13], [14].

The results of the surveys demonstrated that
the participants rated higher scores in the aspect of
students’ interests, online learning materials, and the
effectiveness of improving US knowledge using virtual
studies which were consistent with previous studies [8].
However, our results showed that the participants were
in agreement that virtual learning was not as good as
on-site learning in terms of interactive discussion. In
addition, the virtual learning could not contribute to the
confidence of the participants to perform a US on real

patients, which was consistent with the US skills score
from our results. The most important obstacle for virtual
learning in this study was internet instability and the
insufficient number of devices to access the internet,
which was consistent with the previous studies [8].
Therefore, the faculty should be prepared to face this
issue before transforming fully to digital learning.

The limitations of our study [15], [16], [17],
[18], [19] were that it was performed in a single country
with specific settings. Therefore, the results may not
be generalized when considering other countries.
However, our results demonstrated the same obstacles
of the virtual or online learning that we mentioned above,
which can be useful in preparation for conducting any
online courses.

Conclusions

Our findings indicated that the participants
can greatly improve US knowledge through virtual
learning. Moreover, the overall attitude toward using
this type of learning in our participants was quite
positive. However, this learning technique was not
suitable for teaching practical skills, including the
actual administering of a US.
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