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Introduction

Point-of-Care Ultrasound
essential tool used to aid physicians in getting an
accurate diagnosis and can often be indispensable
when performing procedures [1]. Hence, POCUS
is increasingly being used by physicians working
in emergency departments
emergency medicine

physicians,
interns [2], [3], [4].

including emergency

Abstract

BACKGROUND: Point-of-care ultrasound (POCUS) is required for use in many instances on a daily basis in the
hospital, especially in the emergency department and other specialty treatment areas. While interns play a crucial
role in running emergency services in Thailand, the POCUS usage of interns has not been well studied.

AIM: The primary aim of this study is to identify the frequency of POCUS examinations performed by interns in this
or any other given rotation.

METHODS: This was a retrospective observational study of the interns who worked at the Department of Emergency
Medicine, a tertiary university hospital in Khon Kaen, Thailand between July 2020 and April 2021.The seven
questions survey about participants’ experiences performing POCUS examinations was conceived and carried out
by the research team.

RESULTS: The response rate was 81.25% with the frequency of POCUS examinations per physician coming in at 2.5
per shift. It should be noted that examinations occurred primarily during the morning shift (79%) and were for diagnostic
purposes (100%). The highest POCUS use cases (80%) were found to take place for abdominal examinations and
the most commonly used POCUS application was the FAST (Focused Assessment with Sonography for Trauma)
examination (92%). The confidence level was rated as 3/5. The primary barrier to performing POCUS was lack of
knowledge or ultrasound training (47%).

CONCLUSIONS: POCUS is often used by interns though less than in some other specialties. The type of POCUS
application employed was limited due to lack of training and the primary obstacle for POCUS use in the emergency
department was patient overcrowding.

Moreover, the frequency of ultrasonography was
quite high in a general practice setting for broad
applications [6], [7], [8], [9].

Nevertheless, the research on POCUS
performed by internists in Thailand is still rather limited.
In this study, we aimed to explore the number of
ultrasound examinations performed by interns in the
emergency department, identify the characteristics of
POCUS use, and the barriers to performing POCUS
examinations faced by interns.

(POCUS) is an

residents, and

Interns work in a range of settings and levels
of various degrees of urgency, from general practice

services as general practitioners in primary care to the
undifferentiated emergency medicine. However, most

Methods

of the emergency services in Thailand are being worked
by internists who have had less ultrasound experience

than might previously have been thought.

The use of

ultrasonography is
dependent. Previous studies [5] have demonstrated
that general practitioners performing point-of-care
ultrasound examinations had a very high rate of inter-
rater agreement when compared with specialists.

Study design

This was a retrospective, single-centered,
observational study at a tertiary university hospital in
Khon Kaen, Thailand. Ethical approval was provided by
the Khon Kaen University Ethics Committee for Human
Research (HE641238).
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Sample size

The interns, who were in the emergency
medicine rotation at the Department of Emergency
Medicine at Khon Kaen University’s Srinagarind
Hospital from July 2020 to April 2021, were enrolled
in this study. The interns, who had not participated in
this rotation, were excluded from the study. Hence,
based on a questionnaire study [10], we estimate that
there were around eighty interns who would meet
our inclusion criteria. Assuming a participation rate of
49% [10], we expected to include at least forty interns
in this study.

Study protocol

At the end of their rotation, they took a self-
administered questionnaire using a 5-point Likert scale
via Google Forms. An email containing alink to the survey
was sent to each participant. The survey consisted
of seven questions about participants’ experiences
performing POCUS examinations (Appendix 1).
The survey and collected data were hosted by the
emergency medicine department. To ensure anonymity,
yet allow contact with non-responders, each participant
was given access to a personalized but de-identified
online survey. The primary outcome of this study was
to identify the frequency and collect feedback on
administering POCUS examinations from the interns in
this rotation.

Statistical analysis

Mean Likert scale values for each electronic
survey response were used to represent overall
participant agreement.  Participant  perceptions
were presented as frequencies with percentages.
Responses were summarized into five categories
to reflect agreement: Very satisfied (5), satisfied (4),
neutral (3), dissatisfied (2), and very dissatisfied (1). All
data analyses were performed using Stata version 10.1
(StataCorp, College Station, TX).

Results

From July 2020 to April 2021 responses
were obtained from 81.25% (65/80), the majority of
respondents were mainly female (60%) and the average
age was 26.

The average number of POCUS examinations
per physician per shift was 2.5 POCUS examinations.
Each intern performed between 10 and 72 POCUS
examinations in this rotation. POCUS examinations
were performed mostly in the morning shift (79%)
with use for diagnostic purposes only (100%) and no

procedure-related purposes. The large majority of
POCUS usage rates (80%) were found performing
abdominal examinations. The most commonly used
POCUS application was FAST (Focused Assessment
with Sonography for Trauma) examination (92.3%)
(Table 1).

Table 1: The characteristic of POCUS use by interns

Iltems Frequency (%)
The average number of POCUS examinations per physician per shift 25
The total POCUS examinations per physician per rotation 10-72
Time of POCUS examination (n = 65)
Morning shift 51 (78.46)
Afternoon shift 10 (15.38)
Evening shift 4 (6.15)
Purpose of POCUS examination (n = 65)
Diagnostic 65 (100)
The area of POCUS examination
Abdomen 52 (80)
KUB system 48 (31.2)
Inferior vena cava 44 (28.6)
Heart 25 (16.25)
Lungs 20 (13)
OB-GYN 14 (9.1)
The POCUS protocol
FAST (the Focused assessment with sonography in trauma) 60 (92.3)
CASA (the Cardiac Arrest Sonographic Assessment) 0
BLUE (the Bedside lung ultrasound in emergency) 0
RUSH (the Rapid Ultrasound for Shock and Hypotension) 0

Most respondents (65%) rated their confidence
level to perform POCUS at a 3. The most commonly
reported barriers to performing POCUS were lack of
POCUS training (47%), the emergency department
overcrowding (30%), and insufficient access to a
POCUS machine (20.5%) (Figure 1).

Lack of ultrasound machine

Emergency department overcrowding

Lack of knowledge or training

0 S 10 15 20 25 30 35 40 45 50

percentage

Figure 1: The barriers to perform POCUS examination

Discussion
Our results demonstrated that interns
performed ultrasounds quite often which was

consistent with the previous studies in general
practitioners’ population [6], [7], [8], [9]; however,
when compared with other specialties, the rate of
ultrasound use was still low [11]. In regards to the
time that the ultrasound was usually performed, the
morning shift was clearly the most consistent. In my
opinion, this was due to the fact that we keep on a
lot of staff on duty in the morning shift. Naturally,
interns feel it convenient to consult staff. Our survey
showed all POCUS examinations were performed
for diagnostic purposes which were also consistent
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with the previous studies [12] which showed the
primary aim of performing POCUS was to confirm
or disconfirm a specific clinical condition (73.1%).
However, some studies [11] illustrated POCUS was
used to aid physicians in performing procedure-
guided ultrasound. The procedures which were
usually performed by ultrasound were procedural
guidance for central venous access and paracentesis.
Our interns were not performing ultrasound-
guided procedures due to a lack of training and
preparedness. In terms of the areas of examination,
interns mostly performed POCUS in the abdominal
area which was in contrast to previous studies which
showed the area was the heart, lungs, and the inferior
vena cava [13]. In terms of POCUS protocol, most
interns performed only FAST examination, due to a
lack of knowledge and ultrasound skills to perform
other ultrasound protocols which were consistent
with the medical curriculum in Thailand; that CASA,
RUSH, BLUE, and other POCUS protocols were not
introduced in medical students. That was in contrast
with previous studies [14], [15]. In terms of the barriers
experienced by interns, the results demonstrated the
primary barrier was lack of knowledge or ultrasound
training which was consistent with the previous
studies [11] which showed the barrier was the lack
of training (45.1%). Moreover, the same barrier which
demonstrated in other studies [11] was the lack of
access to a POCUS machine. In our research setting,
we had two ultrasound machines available in the
emergency department. In addition, the number of
emergency patient visits per year is nearly 70,000
visits which makes it virtually impossible to have the
appropriate number of ultrasound machines.

The limitation of our study was that it was
performed in a single university hospital with specific
settings [16], [17], [18], [19], and [20]. Therefore, the
results may not be generalized when considering
other hospitals. However, our results demonstrated the
obstacles of using POCUS in emergency departments
that we mentioned above, which can be useful in further
cases of POCUS adoption, specifically when used by
interns.

Conclusion

Our findings indicated that the POCUS
was typically initially performed by interns and the
frequency of POCUS use was quite high. However, the
administering of POCUS in the emergency department
and the type of POCUS application used was limited
due to lack of POCUS training which was the main
obstacle. These results should be applied to the
teaching curriculum for interns.
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Appendix

Appendix 1: Questionnaires about participants’ experiences performing POCUS examinations

1. Your information

1.1 Sex o Male o Female 1.2Age ...... year
2. The number of POCUS examinations that you performed per shift.
o 0-1 times o 2-5 times o 6-10 times o> 10 times

3. Time of POCUS examination that you usually perform.

o Morning shift o Afternoon shift o Evening shift

4. Purpose of POCUS examination
o Diagnostic o Preformed procedure

5. The area of POCUS examination that you usually perform. (you can choose more than one answers)
o Abdomen
o KUB system
o Inferior vena cava
o Heart
o Lungs
o OB-GYN
o Other

6. The POCUS protocol that you performed in this rotation. (you can choose more than one answer)
o FAST (the Focused assessment with sonography in trauma)
o CASA (the Cardiac Arrest Sonographic Assessment)
o BLUE (the Bedside lung ultrasound in emergency)
o RUSH (the Rapid Ultrasound for Shock and Hypotension)
o Other

7. The barriers to perform POCUS examination (you can choose more than one answers)
o Lack of ultrasound knowledge
o Lack of knowledge
o Emergency department overcrowding
o Other
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