ORIGINAL ARTICLE

Assessing Point-of-care Ultrasound Knowledge and
Utilization among Emergency Physicians in Saudi Arabia:
A Cross-sectional Survey

Khalid Nabeel Almulhim®", Razan Anwar Alabdulgader?”, Mohammed Khalid Alghamd3", Alwaleed A Algarni*”,
Farah M Althikrallah®”, Ahmed A Alarfaj®

Received on: 18 May 2024; Accepted on: 25 June 2024; Published on: 31 July 2024

ABSTRACT

Background: This study aims to assess the knowledge, perceptions, and utilization of point-of-care ultrasound (POCUS) among emergency
physicians (EPs) in Saudi Arabia. Point-of-care ultrasound has emerged as a valuable tool in emergency medicine, providing real-time diagnostic
information at the bedside. Understanding the current state of POCUS integration and the factors influencing its adoption is crucial for optimizing
patient care in emergency settings.

Materials and methods: A cross-sectional study was conducted across various hospitals in Saudi Arabia over six months. The study included 100
EPs, encompassing residents and specialists. Data were collected through an online self-administered questionnaire, exploring demographic
factors, POCUS training, equipment availability, and physicians’ perceptions. Statistical analyses were performed using SPSS version 28.0,
including descriptive statistics and Chi-square tests.

Results: The study revealed diverse demographic factors, with a majority of physicians working in regional emergency medical centers. While
84.0% of respondents had used an ultrasound device, varying levels of knowledge about POCUS were observed. Regional disparities and
differences in training exposure were evident. The majority expressed positive perceptions of POCUS utility, with 67.0% recognizing its usefulness
in primary care health centers. However, 31.0% only partially agreed on its daily practice utility, highlighting potential areas for intervention.
Conclusion: This study provides a comprehensive assessment of POCUS awareness, knowledge, and perceptions among EPs in Saudi Arabia.
The findings underscore the need for targeted educational initiatives, resource allocation, and regional considerations to enhance POCUS
integration. Addressing perceived barriers and regional variations can contribute to the widespread adoption of POCUS, ultimately optimizing

patient care in emergency settings.
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HIGHLIGHTS

This study thoroughly evaluates the awareness, knowledge,
and perceptions of point-of-care ultrasound (POCUS) among
emergency physicians in Saudi Arabia. The findings emphasize
the necessity for focused educational programs, resource allocation,
and regional factors to improve POCUS integration. Future
research endeavors should focus on addressing barriers to POCUS
adoption.

INTRODUCTION

Point-of-care ultrasound, which was first utilized by emergency
physicians (EPs) in the 1980s, has become more and more popular
throughout the world for the diagnosis and treatment of patients
who come to the Emergency Department (ED).' To portray
the essential concepts of emergency medicine (EM) in a more
cohesive and representative manner, the United States developed
the Model of Clinical Practice of Emergency Medicine in 2001. As a
crucial diagnostic test, bedside ultrasonography was included in this
model. Since the early 2000s, POCUS has reportedly been taught at
more than 95% of training hospitals in the United States.?

With the advent of handheld devices of various sizes, healthcare
professionals can now perform POCUS at the patient’s bedside.
These devices are significantly more portable than full-platform
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systems. EM practitioners have adopted POCUS use broadly, and it
has also spread to several other specialties, including critical care
(CC), trauma, vascular medicine, obstetrics, and rheumatology.
Point-of-care ultrasound has enabled access to reasonably priced
technologies in resource-constrained environments around the
world. Due to the necessity of immediate triage and assessment,
POCUS is now a part of EM procedures.?
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A Cross-sectional Survey

Interestingly, the majority of physicians have been reluctant
to incorporate this paradigm-shifting technology into their daily
practices. This is partly because they are unfamiliar with the tool;
POCUS is a relatively new technology, so most frontline physicians
have little to no experience with its use; additionally, POCUS is highly
operator-dependent; POCUS must be performed by competent
practitioners; training is necessary to close gaps in learners’
knowledge and skill; fortunately, recent data suggest that those
who are eager to learn POCUS can obtain adequate proficiency
with minimal training.* Learning POCUS will probably be useful
for EPs because it is applicable in a wide range of medical settings.
However, there is a significant financial commitment needed to
incorporate POCUS into standard clinical practice, and there are
typically few resources available for medical education. Thus, there
needs to be justification for creating a POCUS training curriculum
for EPs. A needs assessment is necessary to determine if teaching
EPs to use POCUS is necessary and suitable.

The primary aim of this study is to investigate the current status,
education, perceptions, and barriers to using POCUS in emergency
medical centers in Saudi Arabia through a national survey.

MATERIALS AND METHODS

Study Design

The study employed a cross-sectional design and was conducted
over six months in various hospitals in Saudi Arabia.

Population and Samples of Study

The targeted study population comprised EPs, including residents,
specialists, and consultants. All EPs were included in the inclusion
criteria, while other specialists were excluded from the sample, as
were those who didn’t want to participate in this questionnaire.
The final sample size consisted of 100 EPs.

Study Tool

Previous studies describing applications of POCUS were reviewed.>*
Based on this, the researchers built their questionnaire. Based on
this, the researchers built their questionnaire. The questionnaire
consisted of 24 questions, which were divided into four sections.
The first section included the participants’ demographic factors

Table 1: Demographic factors of the participants (N = 100)

in this survey, and the second section included questions through
which we understand the perception of physicians considering
POCUS in emergencies. The third section included a set of questions
to identify the degree of physicians’ familiarity with and interest in
the technique of focused evaluation using ultrasound imaging in
trauma POCUS courses. The fourth section included questions to
determine the relationship between the level of knowledge and
demographic factors.

After that, it was presented to a group of consultants and
specialists to ensure the integrity of its paragraphs, and what was
necessary was deleted and modified. The researchers presented it
to an exploratory group outside the scope of the study to ensure its
validity. The questionnaire was distributed online on social media,
such as LinkedIn, private WhatsApp groups, private Telegram
groups, and X platform for EM practitioners.

Data Collection

Data were collected through an online, self-administered ques-
tionnaire, ensuring anonymity by excluding personally identifiable
information. The questionnaire aimed to gather information without
posing any risk or harm to the participants. The potential benefits
of the study included enhancing patient management decisions,
ultimately leading to improved patient outcomes.

Statistical Analysis
For data analysis, Google Forms facilitated the collection and
review of data, maintaining subject confidentiality and participant
information. Microsoft Office Excel (2023) was employed for data
storage, with subsequent analysis conducted using SPSS.
Descriptive statistics, such as mean, median, standard deviation,
and frequencies, were utilized for quantitative variables visually
presented in figures. Qualitative data underwent analysis through
the Chi-square test, with a significance level set at p < 0.05 for all
statistical tests conducted. To address ethical concerns, participants
provided informed consent, ensuring their willingness to partake
in the research.

REesuLTs

Table 1 presents the demographic characteristics of the 100
participating EPs. Most respondents worked in regional emergency

Items

Demographic characteristics

Count ColumnN %

What is the type of emergency medical facility Regional Emergency Medical Center 55 55.0%
you work for? Local Emergency Medical Center 45 45.0%
Where is the emergency medical facility where Al Baha Province 9 9.0%
you work? Eastern Province 20 20.0%
Jizan Province 4 4.0%
Riyadh Province 29 29.0%
Madinah Province 12 12.0%
Al-Jawf Province 1 1.0%
Makkah Province 6 6.0%
Northern Borders Province 3 3.0%
Tabuk Province 2 2.0%
Aseer Province 4 4.0%
Najran Province 4 4.0%
Ha'il Province 2 2.0%
Qassim Province 4 4.0%
(Contd...)
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Table 1: (Contd...)

Items Demographic characteristics Count Column N %
Please choose your position. 1st year of resident 5 5.0%
2nd year of resident 12 12.0%
3rd year of resident 14 14.0%
4th year of resident 13 13.0%
General Physician 15 15.0%
Specialist 41 41.0%
Please select the number of years of service from 1-5 years 36 36.0%
your specialist. 6-10 years 42 42.0%
11-15 years 9 9.0%
16-20 years 13 13.0%
How many ultrasound machines do your 1 47 47.0%
emergency medical centers own? 2 21 21.0%
(including hand-held machine) 3 1 11.0%
4 1 1.0%
5 and more 20 20.0%
Have you ever used an ultrasound device? No 16 16.0%
Yes 84 84.0%
What is your degree of knowledge about 1 (I was not aware at all of its existence) 4 4.0%
POCUS/emergency ultrasound, performed by 2 18 18.0%
non-radiologists emergency physicians? 3 2 26.0%
4 37 37.0%
5 (I'am fully aware of its existence) 15 15.0%
What level of knowledge do you have about Elementary knowledge 14 14.0%
POCUS/emergency ultrasound? Basic knowledge to perform a diagnostic study 23 23.0%
Sufficient knowledge to perform diagnostic studies on a routine 51 51.0%
basis
| have complete training and | can work as a trainer in ultrasound 12 12.0%
To what extent has the hospital contributed to In no way 21 21.0%
your training in POCUS/emergency ultrasound? |t has been mentioned superficially 25 25.0%
It has been addressed as a topic or as part of a specific topic 15 15.0%
It has been taught in depth and we have even carried out POCUS/ 20 20.0%
emergency ultrasound during my degree
It has been taught specifically and there have been workshops 19 19.0%

medical centers and were from Riyadh Province. Also, Table 1
represents the ability of respondents to use ultrasound devices.

Table 2 and Figure 1 delve into the physicians’ perceptions of
POCUS. Notably, 84.0% fully agreed that non-radiologist emergency
doctors can perform POCUS. However, opinions were more divided
regarding the utility of POCUS in daily practice, with 69.0% partially
agreeing. A significant portion (41.0%) disagreed with the idea that
POCUS is not relevant due to the presence of radiologists during
emergency shifts. Conversely, 67.0% agreed that POCUS is useful
in primary care health centers.

Table 3 assesses the physicians’ familiarity with the Focused
Assessment with Sonography in Trauma (FAST) technique and their
interest in POCUS courses. A majority (53.0%) claimed full mastery
of the FAST technique, and an overwhelming 66.0% expressed
full interest in participating in POCUS courses. Additionally, all
respondents (100.0%) believed that POCUS could be beneficial for
their training and specialty in the future.

Table 4 and Figure 2 investigate the association between the
level of knowledge about POCUS and demographic factors. The
type of emergency medical facility showed a significant association
with knowledge levels (p < 0.001), as did the position (p < 0.001),
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number of years of service (p = 0.078), ownership of ultrasound
machines (p = 0.002), and previous use of ultrasound devices
(p=0.008). These findings suggest that these demographic factors
may influence the level of knowledge about POCUS among EPs.

Discussion

The results of the current study demonstrate a varied level of
knowledge among EPs regarding POCUS, with a substantial
portion reporting sufficient knowledge to perform diagnostic
studies routinely. This finding aligns with the global recognition of
POCUS as a valuable tool in EM.” POCUS aids in rapid and accurate
diagnosis, facilitating timely and effective patient management,
particularly in critical and time-sensitive situations.®~® The majority
of respondents expressed positive perceptions regarding the utility
of POCUS in daily practice and its relevance in primary care health
centers, underlining its potential impact on diverse healthcare
settings.

The majority of EPs (84.0%) in this study fully agreed that
non-radiologists, specifically emergency doctors, can effectively
perform POCUS. This positive perception aligns with the growing
global acknowledgment of the role of non-radiologists in utilizing
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Table 2: The perception of the physicians considering POCUS/emergency ultrasound

Totally Some Neither agree Partially
Items disagree disagreement  nor disagree agree Fully agree
POCUS/emergency ultrasound, can be performed by non-radiologist
emergency doctors?
Count 0 0 0 16 84
Row N % 0.0% 0.0% 0.0% 16.0% 84.0%
POCUS/emergency ultrasound, performed by non-radiologist
emergency doctors, is useful in daily practice.
Count 0 0 0 31 69
Row N % 0.0% 0.0% 0.0% 31.0% 69.0%
POCUS/emergency ultrasound training in my medical school has been
enough.
Count 24 6 19 38 13
Row N % 24.0% 6.0% 19.0% 38.0% 13.0%
In medical school, it was emphasized the importance of POCUS/
emergency ultrasound.
Count 31 0 30 8 31
Row N % 31.0% 0.0% 30.0% 8.0% 31.0%
POCUS/emergency ultrasound is not relevant, as there are radiologists
during emergency shifts.
Count 26 12 21 0 41
Row N % 26.0% 12.0% 21.0% 0.0% 41.0%
POCUS/emergency ultrasound is useful in primary care health centers.
Count 0 12 0 21 67
Row N % 0.0% 12.0% 0.0% 21.0% 67.0%
POCUS/emergency ultrasound of the musculoskeletal system,
performed in the emergency department, is diagnostic
Count 13 0 14 30 43
Row N % 13.0% 0.0% 14.0% 30.0% 43.0%

POCUS/Ultrasound of the musculoskeletal system,

|
|

Percentage of responses

performed in the emergency department, is diagnostic
POCUS/Emergency ultrasound is useful in

Primary Care Health Centers [ IR I —

e o e ey e I
as there are radiologists during emergency shifts

I oo, e e Erraeconey W I I
of POCUS/Emergency ultrasound
POCUS/Emergency ultrasound training in my

medical school has been enough TN I

POCUS/Emergency ultrasound, performed by non- T
radiologist emergency doctors, is useful in daily practice
POCUS/Emergency ultrasound, can be performed

by nonradiologist emergency doctors? m

T T T T 1

0 20 40 60 80 100

[l Totally disagree [ Some disagreement M Neither agree nor disagree Partially agree

M Fully agree ‘

Fig. 1: The perception of the physicians considering POCUS/emergency ultrasound
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Table 3: Degree of familiarity with FAST technique and interest in
participating in courses of POCUS

Items Count Column N %

How familiar are you with the “FAST”
technique in POCUS/emergency ultrasound?

1 (I have no idea at all) 1 1.0%
3.00 14 14.0%
4.00 32 32.0%
5.00 (I am fully master FAST technique 53 53.0%

Would you be interested in participating in

courses, or working with POCUS/emergency

ultrasound?
1.00 (I am not interested) 0 0.0%
2.00 15 15.0%
3.00 10 10.0%
4.00 9 9.0%
5.00 (I am fully interested) 66 66.0%

Do you think that POCUS/emergency

ultrasound could help in your training and

could be useful for your specialty in the future?
No 0 0.0%
Yes 100 100.0%

ultrasound at the bedside.”'® The accessibility and immediacy of
POCUS make it a valuable tool for EPs to obtain real-time diagnostic
information, contributing to more prompt decision-making
and improved patient outcomes.'"'> While most respondents
acknowledged POCUS's potential, the data also show that 31.0%
only partially agreed that POCUS is useful in daily practice. In a
previous study conducted among medical interns, the authors
found that 75% of the participants believed that POCUS was an
essential skill, and only 25% would use it in their daily work.* This
discrepancy in opinion suggests a need for further exploration
into the factors influencing physicians’ perceptions. Potential
reasons could include variations in training, exposure to POCUS
applications, or specific challenges encountered in daily practice.
Understanding these factors can inform targeted interventions to
enhance the perceived utility of POCUS among EPs.

The emphasis on POCUS during medical school is a critical
aspect of physician training. The data indicate that 30.0% of
respondents felt that POCUS was superficially mentioned during
their medical education, while 15.0% reported that it was taught
in-depth and included practical application during their degree.
The same was reported in different studies, which showed that
the curricular design and delivery across undergraduate medical
education programs in the United States remain variable without
widely adopted national standards and guidelines.” This finding

Table 4: The association between level of knowledge and demographic factors

What level of knowledge do you have about POCUS/emergency ultrasound?

Basic knowledge Sufficient knowledge I have complete training
Elementary to performa to perform diagnostic and | can work as a
knowledge diagnostic study  studies on a routine basis trainer in ultrasound
Count RowN% Count RowN% Count Row N % Count Row N % p-value
What is the type of emergency medical
facility you work for?
Regional Emergency Medical Center 13 23.6% 2 3.6% 29 52.7% 1 20.0% 0.000*
Local Emergency Medical Center 1 2.2% 21 46.7% 22 48.9% 1 2.2%
Please choose your position
1st year of resident 1 20.0% 2 40.0% 2 40.0% 0 0.0% 0.000*
2nd year of resident 1 8.3% 2 16.7% 9 75.0% 0 0.0%
3rd year of resident 2 14.3% 5 35.7% 7 50.0% 0 0.0%
4th year of resident 0 0.0% 1 7.7% 9 69.2% 3 23.1%
General physician 0 0.0% 0 0.0% 7 46.7% 8 53.3%
Specialist 10 24.4% 13 31.7% 17 41.5% 1 2.4%
Please select the number of years of
service from your specialist.
1-5 years 8 22.2% 13.9% 18 50.0% 5 13.9% 0.078
6-10 years 5 11.9% 1 26.2% 25 59.5% 1 2.4%
11-15 years 1 11.1% 3 33.3% 33.3% 2 22.2%
16-20 years 0 0.0% 30.8% 38.5% 4 30.8%
How many ultrasound machines do
your Emergency Medical Centers own?
(including hand-held machine)
1 9 19.1% 15 31.9% 21 44.7% 2 4.3% 0.002*
2 2 9.5% 2 9.5% 8 38.1% 9 42.9%
3 0 0.0% 3 27.3% 8 72.7% 0 0.0%
4 0 0.0% 0 0.0% 1 100.0% 0 0.0%
5 and more 3 15.0% 3 15.0% 13 65.0% 1 5.0%
(Contd...)
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Table 4: (Contd...)

What level of knowledge do you have about POCUS/emergency ultrasound?

Basic knowledge Sufficient knowledge I have complete training
Elementary to performa to perform diagnostic and | can work as a
knowledge diagnostic study  studies on a routine basis trainer in ultrasound
Count RowN% Count RowN% Count Row N % Count Row N % p-value
Have you ever used an ultrasound
device?
No 1 6.3% 9 56.3% 5 31.3% 1 6.3% 0.008*
Yes 13 15.5% 14 16.7% 46 54.8% 11 13.1%
16-20 years |
1-15 years |
6-10 years
1-5 years |
Specialist |
General physician

4th year of resident |

3rd year of resident | IEEE—_—_— R ——

2nd year of resident |

1st year of resident | ——

Local Emergency Medical Center | s e
Regional Emergency Medical Center |
I T T T T 1
0 20 40 60 80 100
Percentage of responses
W Elementary knowledge Sufficient knowledge to perform diagnostic studies on a routine basis
I Basic knowledge to perform a diagnostic study W | have complete training and | can work as a trainer in ultrasound

Fig. 2: Association between level of knowledge and demographic factors

underscores the need for standardized and comprehensive POCUS
training in medical curricula to ensure that EPs are adequately
prepared for the practical application of ultrasound in their
professional practice." A notable finding is a disagreement among
41.0% of respondents who felt that POCUS is not relevant in
emergency shifts where radiologists are present. This perception
may indicate a lack of understanding of the complementary role
of POCUS, even in the presence of radiologists. POCUS can provide
rapid assessments that guide immediate interventions, especially
in time-sensitive situations, and can be a valuable adjunct to
traditional imaging modalities.””

Concerning the utility of POCUS in primary care health centers,
a substantial 67.0% fully agreed with its usefulness. This finding
suggests that EPs recognize the potential of POCUS beyond the
emergency department, extending its benefits to primary care
settings. This aligns with the evolving role of POCUS in various
healthcare domains.'® In assessing the diagnostic capabilities
of musculoskeletal ultrasound in the emergency department,
43.0% fully agreed that it is diagnostic. This finding highlights
the potential of POCUS in musculoskeletal assessments, aiding
in the rapid diagnosis of injuries or conditions, which is crucial in
the emergency setting.”” !

774

Training and education play a pivotal role in shaping physicians’
attitudes and competence in utilizing POCUS. The association
between the type of emergency medical facility and physicians’
knowledge levels suggests that physicians working in regional
emergency medical centers may have more exposure to training
opportunities, resources, and collaborative practices that contribute
to a higher level of POCUS knowledge. This finding emphasizes
the need for targeted educational interventions, workshops, and
continuous training programs to bridge the knowledge gap among
EPs, especially those working in local emergency medical centers.

The study’s outcomes also underscore the positive correlation
between the ownership of ultrasound machines and physicians’
knowledge levels. Facilities with more ultrasound machines,
including handheld devices, could potentially offer a more
conducive environment for physicians to gain hands-on experience
and confidence in utilizing POCUS. Increased investment in
ultrasound equipment, along with strategic placement and
accessibility, may enhance overall POCUS integration in emergency
settings.??

Regional variations in POCUS awareness, as reflected in the
distribution of respondents across different provinces, suggest
potential disparities in the implementation of POCUS training

Indian Journal of Critical Care Medicine, Volume 28 Issue 8 (August 2024)
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programs or awareness campaigns. Riyadh Province, with the
highest representation, may have more extensive educational
resources and collaborations, contributing to a higher level of
knowledge among its EPs. Recognizing these regional differences
is crucial for tailoring interventions and allocating resources
effectively, ensuring equitable access to POCUS education across
diverse geographical areas.

Despite the positive attitudes toward POCUS expressed by
the majority of respondents, a notable proportion had not used
an ultrasound device. This raises questions about the barriers
preventing some physicians from incorporating POCUS into their
practice. Identifying and addressing these barriers, which may
include limited access to training opportunities, equipment, or time
constraints, is essential for promoting wider adoption of POCUS
among EPs and ICU.%23-26

The study’s limitations should be acknowledged. Though
adequate for initial exploration, the sample size may not fully
capture the diversity of EPs across all regions of Saudi Arabia.
Additionally, while ensuring anonymity, the self-administered
questionnaire relies on participants’ self-reporting and may
introduce response bias. Future research could employ qualitative
methods, such as interviews or focus groups, to delve deeper into
physicians’ experiences and perceptions regarding POCUS.

CONCLUSION

This study sheds light on the current landscape of POCUS awareness,
knowledge, and perceptions among EPs in Saudi Arabia. The findings
underscore the importance of targeted educational initiatives,
resource allocation, and regional considerations in promoting the
effective integration of POCUS into emergency medical practice.
Future research endeavors should focus on addressing barriers to
POCUS adoption, exploring the long-term impact of POCUS training,
and evaluating the effectiveness of different educational strategies
in enhancing POCUS proficiency among EPs. Ultimately, a concerted
effort from healthcare institutions, policymakers, and educators is
required to harness the full potential of POCUS and optimize patient
care in emergency settings.
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