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Introduction

Development of portable ultrasound systems began in the 
1990s. Thereafter, the ultrasound systems have become 
more compact in size and lighter in weight so that the appli-
cation of ultrasound could be expanded to the prehospital 
setting.1 Ultrasound is a useful diagnostic adjunct espe-
cially in the prehospital environment where physical exam-
ination may be difficult or unreliable.2 Experience from  
the West has demonstrated that prehospital ultrasound is 
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feasible and can be taught to prehospital personnel, includ-
ing paramedics with good retention of the ultrasound 
skills.3,4 Furthermore, studies showed that the practice of 
point-of-care ultrasound (POCUS) by paramedics in the 
United States not only resulted in improvement in the diag-
nostic accuracy but also in streaming patient care, and tri-
aging patients to an appropriate center of care especially for 
trauma patients.5,6 With the help of focused assessment 
with sonography in trauma (FAST), unnecessary needle 
decompression was avoided in 30% of trauma patients sus-
pected to have pneumothorax.6 In total, 22% of patients 
were changed to appropriate centre on the basis of POCUS 
evaluation of patients.5 The training of the ambulance per-
sonnel in Hong Kong is different from the West. The major-
ity of them can be considered equivalent to Emergency 
Medical Technician-Intermediate level. The clinical chal-
lenges they face, nonetheless, may not be very different 
from other parts of the world. The use of POCUS in the 
prehospital setting by them should therefore be considered 
valuable. This study aimed to assess whether the ultra-
sound-naïve ambulance personnel could acquire the skills 
and knowledge of POCUS following a tailor-made training 
programme.

Methods

This was a prospective observational study undertaken as a 
collaboration between the Emergency Medicine Unit of 
The University of Hong Kong and the Ambulance Service 
Institute (Hong Kong Branch). The training programme 
was a 1-day course (Table 1). The primary objective was to 
equip an ambulance personnel with the knowledge and 

skills in performing a FAST with a portable ultrasound 
device. It consisted of three 30-minute didactic lectures and 
200-minute hands-on practice using a digital simulation 
system and portable ultrasound machines (SonoSim ultra-
sound education and training product, GE Vscan Extend, 
and Logiq E portable ultrasound machine) and human mod-
els. Pre-course reading materials consisting of the lecture 
contents were sent to enrollees 1 week in advance. The 
teaching materials were in English but the medium of 
instruction in class was in Chinese. The instructors were 
either specialists in emergency medicine or advanced prac-
tice nurses with more than 10 years of experience in 
POCUS. The ambulance personnel were recruited from the 
members of the Ambulance Service Institute (Hong Kong 
Branch). Enrollment was voluntary. The only exclusion cri-
terion was prior training in POCUS. The instructor to 
ambulance personnel ratio was limited to 1:4.

At the end of the programme, each participant would be 
assessed on their ability to demonstrate the hepatorenal 
recess, splenorenal recess, rectovesical pouch, and the peri-
cardial window on a healthy human model using a GE 
Vscan Extend device. Therefore, this exercise did not test 
their ability to identify abnormal findings. The assessment 
would be timed. Adequacy of the ultrasound images was 
judged by an instructor. Each participant then went through 
a written test consisted of 25 multiple choice questions 
(MCQ) on the knowledge of prehospital application of 
POCUS following the skills test. There were 5 questions on 
knobology, 15 on FAST, and 5 on the application of ultra-
sound for prehospital triage. Each correct answer would 
score 1 mark. Marks were not deducted for wrong answers.

Descriptive statistics were used to describe the ambu-
lance personnel and their results of the written and skills 
test. Difference in performance was compared according to 
the educational level of the ambulance personnel by the 
Mann–Whitney U test. The relationship between their per-
formance and years of work experience was evaluated by 
the Spearman correlation test. A P value < 0.05 was consid-
ered significant. Data were managed by SPSS 24.0 for 
Windows (SPSS, Chicago, IL, USA).

Results

The training programme was conducted on 9 December 
2017 from 9 a.m. to 5 p.m. Seventeen ambulance personnel 
enrolled to the programme. Five instructors (four clinicians 
and one nurse) were recruited. The median of the work 
experience of the 17 ambulance personnel was 6 years and 
11 held a university degree (Table 2). The median time to 
obtain an adequate image of the hepatorenal recess, spleno-
renal recess, rectovesical pouch, and the pericardial win-
dow was 3.4 min and 3 out of the 17 students completed the 
skills test within 2 min. The median score of the MCQ test 
was 20. Seven got a score above 20 (Table 3). There was no 
significant difference in performance between students 

Table 1.  Content of the 1-day training programme.

Topics Duration (min)

Lectures
Introduction 15
Physics and Knobology 30
How to do FAST? 30
Prehospital FAST: why and when? 30
Hands-on practice
Abdomen and pelvis 25
Lung and cardiac 25
Simulated FAST 25
Free practice 25
Case studies 25
FAST for triage 25
Trouble shooting and pitfalls 25
Scanning in unfriendly environment 25
POCUS skills test 45
MCQ test 35

FAST: focused assessment with sonography in trauma; POCUS: point-of 
care ultrasound; MCQ: multiple choice questions.
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with and without a university degree (Table 4). Years of 
work experience had an insignificant positive correlation 
with performance (Table 5).

Discussion

Most studies on prehospital ultrasound were done in the 
West and suggested that prehospital personnel could per-
form focused ultrasound assessment of patients satisfacto-
rily.7,8 Because of the difference in training of prehospital 
care providers, the results cannot be generalized to Hong 
Kong. This study is the first local one on the feasibility of 
teaching ambulance personnel how to perform FAST by a 
1-day course. The results from the skills and knowledge 
assessment suggest that it is feasible to teach Hong Kong’s 
ambulance personnel POCUS through a concentrated 
course. While the exact learning curve for focused ultra-
sound is unknown, a study reported good performance in a 
field trial of ultrasound by ultrasound-naïve paramedics 
after 8 contact hours of training.8 It is evident that the 
ambulance personnel in this study could acquire the 
POCUS knowledge effectively as the median score in the 
MCQ test was 20 out of 25. This may be because ample 
time for self-study (1 week) was given to them before the 
commencement of the course. The purpose of sending them 
the lecture materials beforehand was to allow more time to 
hands-on practice during the 1-day training. As for the 
skills in performing the FAST assessment, the time for 
completion ranged from 1.6 to 14.2 min. Only three partici-
pants could complete within 2 min. A systematic review 

reported that the time required for a FAST examination var-
ied between 1 and 10 min.9 Thus, there should be room for 
improvement for the local ambulance personnel. While it is 
important to complete a FAST examination as soon as pos-
sible, accuracy is not to be ignored. To improve, incorpora-
tion of ultrasound physics and anatomy into the present 
curriculum of the emergency medical service (EMS) may 
help. Furthermore, the training programme needs to be 
more skill oriented with more time allocated to practice. 
Refresher courses are also desirable.

The study reveals a lack of significant relationship 
between test performance and educational background and 
work experience. This finding suggests that ultrasound 
training can be implemented as an in-service programme 
and started now. The latter is especially important if the 
local EMS is to take the portable ultrasound systems to the 
roadside.

Limitations

This study is limited by its small sample. When more 
courses are organized, a bigger sample of ambulance per-
sonnel with more varied background could give a clearer 
answer to the feasibility of teaching POCUS to them. In this 
course, pathologies were only shown as simulated images 
on computers. It is unknown if the ambulance personnel can 
detect real pathologies. Further studies should include 
assessment by proctored examination in real patients.
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Table 2.  Characteristics of the ambulance personnel (N = 17).

Characteristics  

Age (years) Median: 35
Range: 26–48

Work experience as ambulance 
personnel (years)

Median: 6
Range: 1–19

University degree holder 11 (64.7%)

Table 3.  Results of skills test and written test.

Skills test

Time (s) to obtain the four views adequatelya

Median = 203
Range = 96–852
Enrollees completed within 120 s = 17.6% (N = 3)

Written test (maximum score = 25)

Median = 20
Range = 16–23
Enrollees with a score above 20 = 41% (N = 7)

aHepatorenal recess, splenorenal recess, rectovesical pouch, and the 
pericardial window.

Table 4.  Performance and ambulance personnel’s educational 
background.

Performance Degree 
holder 
(N = 11)

Non-degree 
holder  
(N = 6)

P value

Median time to obtain the 
four views adequately

190 414 0.159

Median score of MCQ test 20 20 0.445

MCQ: multiple choice questions.

Table 5.  Performance and ambulance personnel’s work 
experience.

Performance Correlation 
coefficient

P value

Skills test 0.01 0.97
MCQ test 0.30 0.24

MCQ: multiple choice questions.
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