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Introduction: Point-of-care ultrasonography (POCUS) is increasingly utilized in emer-
gency departments (EDs) throughout Thailand. Although emergency medicine (EM) resi-
dents are trained in POCUS, Thai medical students receive limited training. An introductory 
POCUS course was implemented for medical students to prepare them for internships.
Objective: This study described the perception and use of POCUS by graduates of an 
introductory POCUS course.
Materials and Methods: Medical students who completed the POCUS course were 
surveyed during their intern year from 2012 to 2015. The survey collected demographic 
characteristics. The Likert Scale was used to assess POCUS practice patterns and perceptions 
of the course.
Results: There were 230 respondents (98% response rate). All thought that POCUS was 
important. Furthermore, 96% of respondents felt that the POCUS course meaningfully 
impacted their ability to deliver care. POCUS use was greatest for obstetrics/gynecology 
and trauma cases. Over half of respondents (55.2%) felt very confident with using extended- 
Focused Assessment with Sonography in Trauma. Most respondents (81.8%) were positively 
impacted by the course, and 61.7% were satisfied with the scope of the course. 
Recommendations for improvement included increasing the course length, the content, and 
the hands-on time for POCUS practice.
Conclusion: Graduates positively perceived the course and felt it dramatically impacted 
their clinical practice as novice physicians. An introductory POCUS course should be 
incorporated into the medical school curriculum to prepare graduates for practice. Future 
goals include increasing the scope of POCUS practice to help guide interns and residents in 
emergency patient care such as lung ultrasound in COVID-19 or pneumonia patients and 
studying the impact this course has on patient outcomes.
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Introduction
Prompt diagnosis in the emergency department is key to optimizing patient care. 
This is especially true for critically ill patients where there are often limitations to 
obtaining history and physical examination.1,2 Point-of-care ultrasonography 
(POCUS) in the ED plays a crucial role in obtaining diagnoses and expediting 
appropriate treatment.1,3,4 The American College of Surgeons has incorporated 
POCUS into the Advance Trauma Life Support course, a course that is considered 
the standard for trauma care in the US and abroad.1,5,6
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Institutions in developed countries have implemented 
undergraduate medical students’ ultrasound training to 
develop and improve ultrasound knowledge and skills in 
medical school.7–9 In many developed countries, medical 
students go on to pursue post-residency training where 
they have the opportunity to develop their ultrasound 
skills. This is not the case in many other countries.

The Medical Competency Assessment Criteria for Thai 
National License 2012 recommends that medical students 
acquire skills in diagnostic ultrasound of the abdomen and 
retroperitoneum in traumatic conditions and that interns 
should be skilled in performing and interpreting POCUS 
after finishing the first year of their internships. There 
currently is no standardized curriculum for ultrasound 
training in the Thai medical curriculum. In addition, 
there is a shortage of subspecialists and emergency physi-
cians to supervise interns, especially in rural areas often 
with minimal direct supervision.

In 2012, our hospital commenced an introductory 
POCUS course consisting of lectures and hands-on skills 
workshops aimed at developing the ultrasound skills of 
sixth-year medical students on their EM rotation. The 
objectives of this study were to clarify the interns’ percep-
tions and practice experiences after completing the hands- 
on introductory POCUS course and also to assess the 
usefulness of an ultrasound course integrated into the 
undergraduate medical curriculum in Thailand.

Materials and Methods
This study was approved by the institutional review board 
(IRB) of Faculty of Medicine Vajira Hospital, Bangkok, 
Thailand: COA 80/2559. We have obtained electronic 
consent from study participants before responding to the 
survey.

Survey Design and Development
This cross-sectional self-administered online survey was 
sent via email to interns who graduated from one urban 
teaching hospital in Bangkok, Thailand during 2012 to 
2015 academic years using Survey Monkey (Palo Alto, 
USA http://www.surveymonkey.com). The criteria for the 
survey participants were the following: 1) participants who 
graduated from our hospital between 2012 and 2015; 2) 
participants served as general practitioners (interns) 
between 2012 and 2015. There were twelve rotations of 
final-year medical students in each academic year. The EM 
ultrasound curriculum included a 1.5-hour lecture on the 
introduction of emergency ultrasound application 

including resuscitation, the indication of eFAST exam, 
anatomy, image orientation, FAST exam with lung ultra-
sound, case review of each quadrant, pre/post examina-
tions, and a 1.5–2 hour hands-on introductory POCUS 
(eFAST scanning) session one-on-one with a human 
volunteer and observed by an attending emergency physi-
cian and pass the post-rotation assessment to ensure stan-
dards of quality after finishing the rotation. The survey 
was developed through a process composed of item gen-
eration and survey construction, pilot study group testing, 
and survey clarification, and survey development after 
emergency physician’s recommendations and testing.

Step 1: Item Generation and Survey 
Construction
The survey questionnaire was adapted from a study by 
Gogalniceanu et al.7 The survey comprised 5 categories 
which included: baseline demographics; the level of the 
hospital where they are currently working; experience in 
ultrasound use; the level of confidence in ultrasound use; 
perception of the introductory POCUS course; and their 
recommendations about the course. There were 22 ques-
tions with 8 multiple choice questions, 7 multiple choice 
closed-ended questions, 2 open-ended questions, and 5 
questions about the Likert scale response format. The 
initial survey was validated by 5 attending emergency 
physicians who had worked at this ED but were not 
involved in the process of survey construction.

Step 2: Pilot Study Group Testing and 
Survey Clarification
The survey was piloted by 10 emergency medicine resi-
dents who did not graduate from this university. Thai 
medical students and physicians are taught using English 
textbooks, so the survey was developed in Thai together 
with some items further explained in English; when the 
English term is commonly used or is easier to understand 
than the Thai translation. We have attached the English- 
translated survey questionnaires to the manuscript as 
Supplementary File 1.

Step 3: Survey Development After 
Emergency Physicians’ (EPs) 
Recommendations and Testing
Survey Administration
The survey was distributed via email list by the under-
graduate medical education department of this faculty on 
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three occasions between August 21, 2016, and October 20, 
2016. Survey responses were returned anonymously. A 
reminder to complete the survey was sent out via email 
at the end of the second, fourth, and sixth weeks after the 
initial distribution of the survey.

Statistical Analysis
IBM SPSS statistics Red Hat Enterprise Linux version 
“21.0.0.1” was used to analyze categorical values. 
Categorized data, such as sex, were presented as percen-
tages. Incomplete questions were recorded as non- 
response to distinguish them from completed surveys. All 
incomplete surveys were excluded from the analysis.

Participants
A total of 254 medical students, who graduated and served 
as interns within 2012 to 2015 academic years, could be 
contacted with an existing email address. We excluded 20 
medical students who did not attend the class, 1 medical 
student who was not an intern, and 1 medical student who 
was not practicing medicine. The ultrasound machine used 
during the course was a Phillips IU22 (USA). The students 
were trained on, and practiced with, this machine.

Results
234 medical students attended the introductory POCUS 
course. Ninety-eight percent (230/234) of students who 
attended the course responded to the survey (Figure 1).

Demographics and Current Workplace 
(Table 1)
According to the size of the hospital; the size of regio-
nal hospitals varies from 150 beds to more than 1,000 
beds, while general hospitals have capacities of at least 
150 beds, and community hospitals have fewer capa-
cities to varying from 10 to 120 beds. The majority 
(62%) of the respondents were interns at the time of 
the study, and one-third (34%) of those were residents. 
Thirty-five percent (80/230) of the respondents worked 
in university-based medical centers and twenty-four 
percent (55/230) of the respondents worked in commu-
nity hospitals. Ninety-nine percent (227/230) of the 
respondents practiced experience in EDs and ninety- 
seven percent (222/230) of the respondents were the 
doctors on the frontlines responsible for taking care of 
emergency patients.

Figure 1 Diagram for enrollment of participants.
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Survey of the Presence or Absence of 
Ultrasound in Respondents’ Hospitals 
(Table 2)
Ninety-three percent (213/230) of the respondents’ hospi-
tals had ultrasound machines in ED. Sixty-five percent of 
respondents’ hospitals (150/230) had the ultrasound 
machine located in the labor room.

Experience in Ultrasound and Frequency 
of POCUS Use in ED Patient Care 
(Table 3)
We asked interns to rate the frequency of use on the 4- 
point scale of POCUS according to different patients’ 
categories [obstetrics/gynecology, trauma, cardiopulmon-
ary resuscitation (CPR), internal medicine, surgery]. They 

Table 1 Demographics of Survey Respondents, n = 230

Variables n %

Gender
Female 119 (52)

Type of healthcare professional
Intern 142 (62)

Resident 79 (34)
General practitioner 7 (3)

Others 2 (1)

Workplace: type of hospital
University-based medical center 80 (35)

Community hospital 55 (24)
Regional hospital 40 (17)

Provincial (general) hospital 35 (15)

Private clinic 4 (2)
Private hospital 2 (1)

Primary care 1

Others 13 (6)

Practice experience in EDs 227 (99)

Initial responsibility for taking patient care in EDs
Intern 222 (97)

Emergency physician: EP 3 (1)
Resident 1

Other specialists (not EP) 1

Other: last year medical student together with intern or intern together with EP 3 (1)

Table 2 Survey of the Presence or Absence of Ultrasound Machines in Hospitals of Respondents, n = 230

Variables n %

Had ultrasound machine in EDs 213 (93)

If ultrasound machine does not stay in EDs, where (optional)
Labor room 150 (65)

Radiology department 73 (32)

Intensive Care Unit (ICU) 45 (20)
Ward 25 (11)

Other: 15 (7)
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reported that POCUS use was greatest for obstetrics/gyne-
cology and trauma cases. Forty-eight and forty-three per-
cent of respondents reported using POCUS often or every 
day. Whereas, POCUS use for surgical diseases, medical 
conditions, and cardiac arrest causes were rarely or occa-
sionally performed.

Level of Confidence in eFAST Use 
(Table 4)
Fifty-five percent of respondents reported that their con-
fidence in eFAST assessment improved after the course 
(rating of 4 or 5-points on the Likert scale).

Perceptions of the Introductory POCUS 
Course and Recommendations (Tables 4 
and 5)
All respondents thought that POCUS was important. 
Besides, 96% of respondents thought that the introductory 
POCUS course during EM rotations aides them during their 
internship, and 81.8% of respondents felt it had a mean-
ingful impact on their emergency medical management 
skills. Moreover, 61.7% of respondents were satisfied with 
the scope of the course (rated as 4 or 5 on the 5- point 
Likert scale). Most of the respondents expected to learn 
more about the cardiovascular system such as echocardio-
graphy (84.5%), obstetric and gynecological conditions 
(63.9%), abdominal ultrasound (56.8%), and lung ultra-
sound (46.5%) and they thought the course time should be 
extended and include more emergency conditions.

Further Suggestions During the Course 
and Areas for Improvement
There were several areas of improvement identified by 
course respondents (Table 5). Respondents felt that the 

course was too short to learn ultrasound (57%), there 
were too few ultrasound machines for learning (50%) 
and there was not a simulation center for an ultrasound 
so that they had to learn and practice how to perform 
ultrasound in the emergency room with simulated patients 
(48%). Moreover, some of them were not confident in lung 
ultrasounds, which was a part of the eFAST exam.

Discussion
This study was the first ultrasound training study at the 
undergraduate level in Thailand, a middle-income country 
to evaluate the POCUS course training program at the 
undergraduate medical education level.

Impact of Ultrasound Course on 
Physician Comfort in the Emergency 
Department
Our study showed that 96% of respondents thought that 
the introductory POCUS course during EM rotations had a 
meaningful impact on their physician management skills 
in ED. Similar to prior undergraduate-level ultrasound 
studies, our learners felt confident in performing eFAST 
by themselves.7 The feedback survey showed how confi-
dence after ultrasound training and their need for formal 
ultrasound accreditation and curriculum.

Ultrasound Machines and Training 
Process
Despite maldistribution and a lack of healthcare workers 
and resources in Thai medical systems,10,11 most hospitals 
have ultrasound machines in EDs (93%). The limitation to 
their use is the lack of familiarity and comfort in POCUS 
by physicians. To address this gap, it is critical to teach 
medical students how to perform ultrasounds before they 

Table 3 The Frequency of POCUS Use in Taking Care of ED Patients

The Frequency of Use, n (%)

Patients Categories of POCUS Use Rarely 
<1Case/Week

Occasional 
>3Cases/Week

Often 
>5Cases/Week

Everyday 
>7Cases/Week

Scale 1 2 3 4

Obstetrics/gynecology 49 (21) 71 (31) 57 (25) 51 (23)

Trauma 38 (17) 92 (40) 68 (30) 30 (13)
Surgical diseases 87 (41) 85 (40) 30 (14) 10 (5)

Internal medicine 115 (54) 71 (33) 18 (8) 9 (4)

Cause of cardiac arrest 161 (75) 44 (21) 7 (3) 2 (1)
Other 35
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graduate because there is no formal ultrasound national 
curriculum at the undergraduate medical education level. 
Medical students were eager to learn about and improve 
their ultrasound skills.

Recommendations and Extending the 
Course
The survey indicated that POCUS use in EDs was great-
est among obstetrics/gynecology and trauma cases. We 
found that only 55% of respondents feel very confident 
in their eFAST performance; nevertheless, 45% of them 
still needed more confidence, and some of them did not 
feel confident in lung ultrasound, which was a part of 
eFAST. So the future improvement of our undergraduate 
ultrasound curriculum would be comprised of pre/post- 
rotation assessment, lecture, more hands-on time or 
experience by expanding course length, scenario-based 
simulation teaching, and objective structured clinical 
examination (OSCE), as well as an online resource 
available for medical students to review at any time or 
developing a longitudinal undergraduate medical curri-
culum which the longitudinal ultrasound curriculum 
have been successfully incorporated into undergraduate 
education in some institutes in the United States.12–16 It 
appears that medical students need to be able to perform 
and learn how to improve skills in the use of introduc-
tory POCUS before graduation and should become 
familiar with an emergency ultrasound application such 
as the eFAST, and expose to additional emergency ultra-
sound exams throughout their clerkship to increase their 
ability and confidence as interns, especially those work-
ing in underserved areas with limited access to EM 

residents or EM-trained attending physicians. In addition 
to the current applications taught in the course, the 
scope should be expanded to include ultrasound-guided 
resuscitation and focused lung ultrasound to aid in the 
diagnosis of pulmonary edema or pneumonia, especially 
in patients with suspected COVID-19 infection because 
the physical examination may be limited by the use of 
the personal protective equipment.

The Limited Supply of EM Specialist in 
EDs
In the United States, there are 14.9 EM physicians per 
100,000 population.17 In Thailand, there are 1.15 EM 
physicians per 100,000 populations; there is a limited 
supply of EM-trained physicians to meet the demands of 
emergency care. Similar to other countries, interns or 
general practitioners instead of trained EM physicians 
are often responsible for the delivery of emergency 
medical care.18–20 The survey data indicated that during 
their internship almost all of the respondents were front-
line ED providers. This shortage of trained EM specia-
lists is faced by many other low and middle-resource 
environments and even rural hospitals in the United 
States.20–22 It is imperative that we must be training 
medical students to meet the needs of emergency 
patients. POCUS is a tool that improves the timely 
diagnosis and management of critically ill patients in 
low-resource or low-income countries.4,21 Enhancing 
ultrasound medical education through courses like ours 
is crucial for improving emergency care delivery in 
underserved communities.

Table 4 Level of Confidence in eFAST Assessed by Themselves and Emergency Patient Care Impact of the Introductory POCUS 
Course

Variables n (%)

Strongly Agree Agree Undecided Disagree Strongly Disagree

Level of Statement 5 4 3 2 1

Impact of the introductory 

POCUS course on physician 
management skills

77 (33.5) 111 (48.3) 35 (15.2) 3 (1.3) 4 (1.7)

The scope of the introductory 
POCUS course would be 

satisfied

35 (15.2) 107 (46.5) 60 (26.1) 26 (11.3) 2 (0.9)

Perform ultrasound with 

confidence

27 (11.7) 100 (43.5) 86 (37.4) 14 (6.1) 3 (1.3)
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Limitations
There were several limitations of the study. First, it is the 
nature of surveys that there may be some recall bias and 
uncertainty over data validity. The survey itself paid 
attention only to the interns’ ultrasound experience, and 
confidence in performing ultrasound during the years of 
internship and the perception of the undergraduate 
POCUS course, but not the knowledge of ultrasound 
since they passed the post-rotation assessment, as well 
as we did not evaluate the quality assurance. Moreover, 
for the experience, the survey assessed only the fre-
quency of POCUS use, not the frequency of how often 
cases that could benefit from the ultrasound are seen. 
According to, there is no formal consensus National 
Curriculum exists for training POCUS in Thailand, so 
we developed our introductory POCUS course and 
would like to find out their practical US application 
required or needed.

Conclusions
Graduates of the POCUS course have a positive perception 
of the course and self-reported that it has dramatically 
improved their clinical practice as novice physicians. We 
recommend that an introductory POCUS course be for-
mally incorporated into the EM medical student curricu-
lum and National medical competency criteria. Future 
areas of direction include increasing the scope of US 
application, providing hands-on ultrasound practice, mea-
suring the impact this introductory course has on patient 
outcomes, and assessing the quality assurance of POCUS 
care following the course to aid interns who may not have 
the benefit of supervising residents or attending EM phy-
sicians readily available while working in the emergency 
department.

Abbreviations
POCUS, point-of-care ultrasonography; EM, emergency 
medicine; EDs, emergency departments; eFAST, extended 
Focused Assessment with Sonography in Trauma (eFAST); 
FAST, Focused Assessment with Sonography in Trauma; 
GDP, gross domestic product; EPs, emergency physicians; 
ACEP, American College of Emergency Physicians.
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Table 5 Further Suggestions of the Introductory POCUS Course

Problems N %

Too short a time to learn 132 (57)
Too few ultrasound machines for learning 116 (50)

No simulation center for ultrasound, so that they had to learn and practice in the emergency room with simulated patients 111 (48)

No machine to practice in extra time 95 (41)
Too few patients to scan 84 (37)

Need medical student volunteers to simulate patients 73 (32)

Need to wait for an available ultrasound machine in the resuscitation room 68 (30)
Non-private feeling 25 (11)

Other: need positive finding to practice, need manikin, want to learn more emergency conditions, not confident in lung scanning in 
eFAST

12 (5)
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