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Abstract

Introduction Recent international consensus statements advocate for the integration of Point-of-Care Ultrasound
(PoCUS) into the global undergraduate medical curriculum. Some medical schools outside Saudi Arabia have already
incorporated PoCUS into their undergraduate curricula to enhance anatomy, physiology and pathology instruction.
However, there are no data on the potential role of PoCUS in the preclinical training of medical students in Saudi
Arabia. Given constraints on resources for medical education, a formal needs assessment was conducted to evaluate
the potential utility of PoCUS within the basic science curriculum at our institution.

Methods All final year medical students at our institution were invited to complete a validated online survey. The
questionnaire utilized a 5-point Likert scale to assess student perceptions of the potential for PoCUS to improve their
understanding of basic sciences and their desire for its incorporation into the preclinical curriculum.

Results A total of 229 students participated (response rate 76%; male 134/200; female 95/100). Our survey
demonstrated good internal consistency (Cronbach’s alpha: learning basic sciences 0.81, need for curriculum
integration 0.83). The vast agreed that learning PoCUS would enhance their understanding of anatomy (95%) and
pathology (75%). While only 52% agreed that learning PoCUS would improve their understanding of physiology,

a substantial majority (80%) agreed that all medical schools should incorporate PoCUS into their undergraduate
curricula. Furthermore, 62% agreed that offering PoCUS training would make the medical school more attractive to
prospective applicants. No significant differences were observed between the responses of male and female students.
The results of a confirmatory factor analysis provide strong support for the hypothesized three-factor model. All factor
loadings are significant (P<0.001),

Conclusions Medical students in Saudi Arabia perceive that PoCUS would be a valuable tool to learn anatomy and
pathology, aligning with the recommendations of the consensus conference on PoCUS integration in undergraduate
medical education organized by the World Interactive Network Focused on Critical Ultrasound (WINFOCUS) and the
Society of Ultrasound in Medical Education (SUSME). Introducing PoCUS training into preclinical medical curricula
may also enhance the attractiveness of medical schools to potential applicants.
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Take home message

medical students

Aligning with Global Trends: Integrating PoCUS into Undergraduate Medical Education.

Our study adds to the growing momentum for Point-of-Care Ultrasound (PoCUS) training in medical education.
Building upon the recent proposal for a global PoCUS curriculum by WINFOCUS and SUSME, our findings
demonstrate that Saudi Arabian medical students perceive PoCUS as a valuable tool for enhancing their grasp

of basic sciences. This strong student support reinforces the case for integrating PoCUS into pre-clinical medical
curricula throughout Saudi Arabia. The survey instrument developed for this study (Appendix 1) is a valuable tool
for universities worldwide, allowing them to conduct similar needs assessments tailored to their specific contexts
and contribute to the global adoption of PoCUS education.

Keywords Point-of-care Ultrasound, Education needs assessment, Curriculum development, Anatomy, Physiology,

Background

The COVID-19 pandemic dramatically accelerated the
adoption of point-of-care ultrasound (PoCUS) in clini-
cal practice. A substantial body of evidence supports its
routine use across various specialties [1-7]. This grow-
ing recognition has led to a surge in demand for PoCUS
training among clinical medical students, interns, and
residents in several specialties worldwide [8—16]. Reflect-
ing this interest, residency programs worldwide are
incorporating PoCUS training into their curriculums
[8-16].

The potential benefits of early exposure to PoCUS for
preclinical medical students have garnered significant
attention. Studies have reported that PoCUS can enhance
the learning of anatomy, pathology and physiology [17—
19]. Indeed, several medical schools in Europe and the
United States of America (USA) have successfully inte-
grated PoCUS into their preclinical curricula [20-24].

Global organizations like the World Interactive Net-
work Focused on Critical Ultrasound (WINFOCUS) and
the Society of Ultrasound in Medical Education (SUSME)
advocate for the widespread implementation of PoCUS
into medical education [21, 22, 25]. However, a recent
WINFOCUS/SUSME consensus conference on ultra-
sound education for undergraduate medical students
highlights a limitation. The 69 authors only represented
17 countries and the majority primarily represented
North American settings. This reinforces the need for
context-specific PoCUS curricula tailored to individual
institutional resources and settings [20].

Saudi Arabia presents a unique case study. While the
potential benefits of early PoCUS exposure are evident,
its integration into the preclinical medical curriculum
remains absent. Several factors contribute to this gap.
The Saudi Arabian healthcare system, like many others,
faces resource constraints that necessitate careful consid-
eration of educational priorities. A rapid expansion in the
number of medical schools in Saudi Arabia from five in
1996 to 21 by 2008 has strained the existing infrastruc-
ture and the available qualified medical educators [26].

Additionally, the disparities in healthcare access between
urban and rural areas, coupled with unique cultural and
societal nuances, present further challenges. The use of
English as the language of instruction also poses chal-
lenges for non-native English speakers.

Our institution’s six-year medical program comprises
three phases. The initial two-year preparatory phase
focuses on foundational sciences and English language
acquisition. The next two years integrate basic and clini-
cal sciences through a problem-based learning approach,
but without direct patient contact. The final two years are
dedicated to clinical rotations.

Given the limited resources available for medical edu-
cation, any proposal for its inclusion requires thorough
needs assessment [9, 11]. A needs assessment is a system-
atic process of collecting and analyzing data to identify
gaps between current practice and desired outcomes in
medical education. While focus groups and interviews
can be conducted, surveys are a common and efficient
tool for needs assessments [27].

Previous research in Saudi Arabia indicates that while
medical students [10] and interns [11] value PoCUS, ini-
tiating training in the internship year would be subopti-
mal [11]. Therefore, it is important to determine whether
Saudi medical students perceive the preclinical use of
PoCUS for basic science education as appropriate and
necessary [28, 29].

This study addresses
investigating:

this knowledge gap by

Primary objective To identify medical students’ percep-
tions of utilizing PoCUS for learning basic sciences.

Secondary objective To explore medical students desire
to incorporate PoCUS into the preclinical curriculum.
Understanding Saudi medical students’ perspectives is
crucial for developing a locally relevant PoCUS curricu-
lum. Moreover, the findings of this study may inform
broader educational strategies and policies aimed at opti-
mizing preclinical medical education within the region
and beyond.
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Methods

Ethical approval

The study was approved by the institutional review board
(IRB) of King Abdulaziz Medical City, Riyadh (KAMC)
and King Saud bin Abdulaziz University for Health Sci-
ences (KSAU-HS) at the King Abdullah International
Medical Research Center, Riyadh, Saudi Arabia.

Sample size calculation

To achieve a 5% margin of error with a 95% confidence
level, a minimum sample size of 169 medical students
was calculated assuming a 50% response distribution.
This calculation considered the total population of 300
year-six medical students (200 male, 100 female).

Participants

Medical students at KSAU-HS are not currently exposed
to PoCUS during their basic medical sciences educa-
tion. While students may encounter PoCUS during their
clinical rotations, the institution lacks a formal curricu-
lum or training program specifically designed for PoCUS
instruction.

To account for potential refusal to respond and achieve
the target sample size of 169, all 300 year-six medical
students (male 200, female 100) enrolled at our institu-
tion’s College of Medicine during the 2020-2021 aca-
demic year were invited to participate. An online survey
link was sent to the medical students via email in Janu-
ary 2021. While email reminders were sent, no incentives
were given and informed consent was obtained from all
participants prior to survey completion.

Study and survey design

This cross-sectional survey investigated the poten-
tial benefits of incorporating point-of-care ultrasound
(PoCUS) into basic science education at a large university
for health sciences in Saudi Arabia. To develop a robust
and relevant survey instrument, comprehensive literature
search was conducted to evaluate the data demonstrating
the relevance of PoCUS to learning anatomy, physiology
and pathology [4-8, 12-14, 17, 20-25].

Informed by this review, two experts in survey design,
medical education, PoCUS and medicine (RR and AH)
collaboratively developed the questionnaire, which was
structured into four sections: demographics, needs
assessment, curriculum integration, and open-ended
feedback.

The questionnaire comprised the following sections:

Demographics: This section collected basic data on
participants’ age and sex.

Needs assessment: This section assessed students’ atti-
tudes towards the potential use of PoCUS to learn basic
preclinical sciences.
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Curriculum integration: This section explored students’
perceptions of whether the College of Medicine should
introduce PoCUS into the preclinical curriculum.

Open-ended feedback: This final section invited stu-
dents to provide written comments on their attitudes
towards using PoCUS in basic science education.

To enhance the questionnaire’s validity and reliability, a
rigorous development process was employed. Initial con-
tent validity was established through expert review. Sub-
sequently, following IRB approval, a pilot study involving
five interns was conducted to assess clarity, comprehen-
siveness, and participant burden. The interns agreed that
the content was appropriate, the questions were clear and
no changes were required. The final questionnaire, pre-
sented in Appendix 1 was converted to an online format
using Google Forms (Google, LLC, USA).

Study outcomes

Student perspectives on the utility of PoCUS for learn-
ing basic sciences (i.e., applicability) were assessed using
a 5-point Likert scale (1 very poor, 2 poor, 3 fair, 4 good, 5
very good). Participants rated their agreement with state-
ments regarding the potential incorporation of PoCUS
into their medical school’s undergraduate curriculum on
another 5-point Likert scale (1 strongly disagree, 2 dis-
agree, 3 neutral, 4 agree, 5 strongly agree). Open-ended
responses provided additional qualitative data on student
perceptions of PoCUS.

Statistical analysis

All statistical analyses were performed using Excel (ver-
sion 2016, Microsoft, USA) and R Studio (version 4.4.1
posit, USA). The data were analyzed using standard
descriptive statistics. Each variable, including attitudes,
applicability, competency, knowledge, and skills was
evaluated independently. All responses were included
in the final analysis, with data stratified by participant
sex. Categorical data are presented as frequencies and
percentages while interval data, derived from the Lik-
ert scales are presented as frequencies, percentages and
meanststandard deviations (SD) as described previously
[11, 29]. Likert scale data were assessed for internal con-
sistency using Cronbach’s alpha. The responses of male
and female medical students were compared using Chi-
squared or McNemar tests for categorical data and Stu-
dent’s t-test or analysis of variance (ANOVA) for interval
data, as appropriate. To verify the construct validity of
the survey instrument, a confirmatory factor analysis
(CFA) was conducted using the R package lavaan [30]. A
three-factor model was hypothesized, aligning with the
study’s objectives and the literature. The factors were:

1. Perceived Utility of PoCUS for Basic Science
Learning: This factor assessed students’ beliefs about
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Table 1 Medical students’attitudes towards the relevance of PoCUS to learning basic science
Learning PoCUS would increase Likert scale response (N %)
understanding of ... Strongly Disagree Disagree Neutral Agree Strongly Agree
Anatomy 0 (0%) 6 (2.6%) 6 (2.6%) 80 (34.9%) 137 (59.8%)
Physiology 3(1.3%) 35(15.3%) 72 (31.4%) 65 (28.4%) 54 (23.6%)
Pathology 1 (0.4%) 18 (7.9%) 39 (17%) 95 (41.5%) 76 (33.2%)
Data are presented as frequencies and percentages. Abbreviations. PoCUS, point-of-care ultrasound
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Fig. 1 Medical students’ attitudes towards the relevance of PoCUS to learning basic science, stratified by sex. Medical students’ attitudes towards the
relevance of PoCUS to learning basic science stratified by sex. *Agreement with statements about whether learning PoCUS would improve understand-
ing of basic sciences was rated on a 5-point Likert scale (1 strongly disagree, 2 disagree, 3 neutral, 4 agree, 5 strongly agree). Data are stratified by sex and
presented as mean +standard deviation. Abbreviations. COM, college of medicine; PoCUS, point-of-care ultrasound

PoCUS’s potential to enhance understanding of
foundational sciences (e.g., anatomy, physiology, and
pathology).

2. Perceived Utility of PoCUS for Regional Anatomy
Learning: This factor focused on students’
perceptions of PoCUS’s role in learning specific
anatomical regions.

3. Attitudes Toward PoCUS Integration: This factor
explored students’ attitudes towards incorporating
PoCUS into the preclinical curriculum.

Results

Demographic information and response rates

A total of 229 medical students (mean age 23.8+SD 1.7
years) participated in the study, representing a response
rate of 76.3% (Male 134, 67%; Female 95, 95%). The high
response rate (RR) exceeded the minimum required
to achieve the desired margin of error and confidence.
Women’s RR (95%) were higher than men’s (67%). All

participants answered all questions and all answers were
included in the analyses.

Attitude towards using PoCUS to learn basic sciences

Table 1 summarizes medical students’ responses regard-
ing the potential of PoCUS to enhance their under-
standing of various basic sciences. A vast majority of
the sample (217, 94.8%) agreed or strongly agreed that
learning PoCUS would increase their understanding of
anatomy.

Significantly fewer students agreed that learning
PoCUS would increase medical students’ understand-
ing of pathology (171, 74.7%; P<0.00001) or physiology
(119, 52% P<0.00001). The perceived benefit of PoCUS
for learning physiology was significantly lower than both
anatomy and pathology (p<0.00001). There were no sig-
nificant differences between the responses of male and
female medical students (Fig. 1; P>0.05).
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Table 2 Medical students’attitudes towards the relevance of PoCUS to learning the anatomy of specific regions of the body

Learning PoCUS would increase Likert scale response (N %)

understanding of ... Strongly Disagree Disagree Neutral Agree Strongly Agree
Head and neck anatomy 1(0.4%) 17 (7.4%) 46 (20.1%) 100 (43.7%) 65 (28.4%)
Abdominal anatomy 0 (0%) 1 (0.4%) 13 (5.7%) 100 (43.7%) 115 (50.2%)
Pelvic anatomy 0 (0%) 4(1.7%) 15 (6.6%) 102 (44.5%) 108 (47.2%)

Data are presented as frequencies and percentages. Abbreviations. PoCUS, point-of-care ultrasound
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Fig. 2 Medical students’ attitudes towards the relevance of PoCUS to learning the anatomy of various regions of the body, stratified by sex. Medical
students’attitudes towards the relevance of PoCUS to learning the anatomy of various regions of the body stratified by sex. *Agreement with statements
about whether learning PoCUS would improve understanding of the anatomy of various regions of the body was rated on a Likert scale (1 strongly dis-
agree, 2 disagree, 3 neutral, 4 agree, 5 strongly agree). Data are stratified by sex and presented as mean + standard deviation. Abbreviations. COM, college

of medicine; PoCUS, point-of-care ultrasound

Attitude towards using PoCUS to learn the anatomy of
specific body parts

Table 2 summarizes medical student responses regard-
ing the potential of PoCUS to enhance their understand-
ing of the anatomy of specific body regions (head and
neck, abdomen and pelvis). The internal consistency of
the questions on attitudes towards using PoCUS to learn
basic sciences and the anatomy of specific body parts
was good (Cronbach’s alpha 0.81). The majority agreed
or strongly agreed that learning PoCUS would increase
medical students’ understanding of abdominal anatomy
(215, 93.7%) and pelvic anatomy (210, 91.7%; P=0.016).
However, significantly fewer held the same belief regard-
ing head and neck anatomy (165, 72.1%; P<0.00001).
There were no significant differences between the
responses of male and female medical students (Fig. 2;
P>0.05).

Perceived benefits of integration of PoCUS training into
the preclinical curriculum

The internal consistency for these questions was good
(Cronbach’s alpha 0.84). As shown in Table 3, a sub-
stantial majority of participants (182, 79.5%) agreed or
strongly agreed that all medical schools should incor-
porate PoCUS into their undergraduate curricula. Many
students (143, 62.4%) also perceived that the medical
school setting of the current study would attract more
applicants if it offered PoCUS training. There were no
significant differences between the responses of male and
female medical students (Fig. 3; p>0.05).

Confirmatory factor analysis

The results of the CFA analysis presented in Appendix
Tables 1 and 2 provide strong support for the hypoth-
esized three-factor model. All factor loadings are sig-
nificant (P<0.001), indicating appropriate grouping of
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Table 3 Medical students’attitudes towards whether medical schools should teach PoCUS
Statement Likert scale response (N %)
Strongly Disagree Neutral Agree Strong-
Disagree ly Agree
COM should incorporate PoCUS into its undergraduate curriculum 2 (0.9%) 11 (4.8%) 30 (13.1%) 90 (39.3%) 96
(41.9%)
COM would attract more applicants if its curriculum included PoCUS 6 (2.6%) 15 (6.6%) 65 (28.4%) 76 (33.2%) 67
(29.3%)

All medical schools should include PoCUS in their undergraduate 1 (0.4%) 10 (4.4%) 36 (15.7%) 89 (38.9%) 93
curriculum (40.6%)
Data are presented as frequencies and percentages. Abbreviations. COM, college of medicine; PoCUS, point-of-care ultrasound
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Fig. 3 Medical students'attitudes towards whether medical schools should teach PoCUS, stratified by sex. Medical students’attitudes towards whether
the College of Medicine should teach PoCUS stratified by sex. *Agreement with statements about whether learning PoCUS would improve understand-
ing of basic sciences was rated on a Likert scale (1 strongly disagree, 2 disagree, 3 neutral, 4 agree, 5 strongly agree). Data are stratified by sex and pre-
sented as mean and standard deviation. Abbreviations. COM, college of medicine; PoCUS, point-of-care ultrasound

the variables into their respective factors. The model fit
indices are generally good, suggesting a satisfactory fit
between the model and the data. Overall, the CFA results
provide evidence for the validity and reliability of the
measurement model, supporting the use of these factors
in further research and analysis.

Free text comments
Three participants provided free text comments, which
are listed below with corrected spelling and grammar.

“More courses should be added to increase medical
students’ knowledge”

“I wish a radiology course was organized to cover all
aspects of imaging especially ultrasound. A consolidated
two weeks radiology course could massively boost our
radiology skills and understanding”

“Thank you for your valuable questionnaire. I would
love to improve if there is any way I can learn please let
me know. Thank you”

These comments align with the findings of the quanti-
tative data analysis, offering valuable insights into these
students’ perspectives on their undergraduate medi-
cal education and the potential benefits of integrating
PoCUS into the curriculum.

Discussion

Our findings underscore the strong belief among medical
students in the potential benefits of PoCUS for enhanc-
ing their understanding of anatomy (95%) and pathology
(75%). Furthermore, a substantial majority (80%) agreed
or strongly agreed that PoCUS should be integrated into
undergraduate medical curricula in Saudi Arabia. Our
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observations align with the constructivist learning the-
ory, which suggests that active, hands-on learning experi-
ences can facilitate deeper understanding and retention
of complex concepts [31]. Furthermore, the specific free
text comments requesting additional courses and a focus
on ultrasound suggest a genuine interest and perceived
need for PoCUS training among the participants.

While the intuitive advantage of using real-time imag-
ing to visualize anatomy is clear, fewer participants per-
ceived a similar benefit for physiology. Nevertheless, the
overall student body recognized the potential value of
incorporating PoCUS into preclinical curricula. Despite
these positive student perceptions, at the end of the first
quarter of the 21st Century, the integration of PoCUS
into preclinical medical education remains largely absent
in the Middle East and is limited to only a few universi-
ties worldwide [20—24].

At our institution, and many others throughout Saudi
Arabia; male and female medical students are taught
in separate branches of the College of Medicine. Both
groups expressed the belief that learning PoCUS could
improve their understanding of basic sciences. This
observation has significant implications for medical edu-
cation in Saudi Arabia, highlighting the need for a stan-
dardized approach to PoCUS training that is applicable
to all medical students.

The Coronavirus Disease 2019 pandemic brought the
benefits of PoCUS clearly into focus, demonstrating its
utility in various clinical settings. It is not surprising that
medical students were aware that PoCUS could improve
their understanding of pathology and advocated for its
curricular integration. While the primary application of
PoCUS lies in clinical settings, its integration into the
pre-clinical curriculum can offer significant benefits. By
using PoCUS in simulated clinical scenarios and basic
science courses, students can:

Enhance Visual Learning: PoCUS provides a visual and
interactive approach to learning anatomy and physiology,
making abstract concepts more tangible [17-19].

Develop Clinical Reasoning Skills: Early exposure to
PoCUS can help students develop clinical reasoning skills
by interpreting ultrasound images and making diagnostic
decisions [17-19].

Given the strong student interest and the potential
educational benefits, we propose integrating PoCUS into
both the preclinical and clinical phases of the medical
curriculum.

Pre-clinical Phase:

Basic Science Integration: PoCUS can be integrated
into specific courses, such as anatomy and physiology,
to visualize anatomical structures and physiological pro-
cesses in real-time.
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Simulated Learning Environments: PoCUS can be used
in simulated clinical scenarios to enhance the learning of
anatomy, physiology, and pathology.

Clinical Phase:

Point-of-Care Ultrasound: PoCUS can be used at
the bedside to diagnose and manage various clinical
conditions.

Procedural Skills Training: PoCUS can be used to guide
procedures such as phlebotomy, peripheral line place-
ment and arterial puncture.

While the traditional definition of PoCUS emphasizes
its use at the point of care, its application in simulated
environments can provide controlled setting for students
to practice and develop essential skills while learning
basic sciences. By integrating PoCUS into both pre-clin-
ical and clinical settings, we can equip future clinicians
with the knowledge and skills necessary to effectively uti-
lize this valuable tool.

To realize this potential locally, medical schools must
develop tailored PoCUS curricula and training programs
to improve educational outcomes and attract prospective
students,

Globally, these findings should encourage medical
schools to standardize the inclusion of innovative teach-
ing tools like PoCUS. Students’ perception that the use
of this tool may improve their understanding of anatomy
and specific body parts suggests that similar curricula
could be beneficial across diverse educational systems. By
aligning training with emerging technologies, institutions
may better prepare future physicians for contemporary
healthcare challenges.

Development of a curriculum and training program for
basic sciences
While general guidelines exist [20-25], a localized
approach is essential. Establishing expert panels to define
clear objectives and learning outcomes within the con-
text of each institution’s resources.

While guided by the recommendations of the WINFO-
CUS/SUSME consensus conference [25], the curriculum
must adhere to some fundamental principles [9, 25, 32]:

1. Curriculum design: The curricula must be easily
teachable, learnable and sustainable within the
institution’s resources and environment [9, 25, 32].

2. Clear indications: The use of PoCUS should be
guided by clear objectives to achieve defined goals
(e.g., visualizing the internal jugular vein to enhance
understanding of anatomy) [25].

3. Scope of practice and privileges: Scopes of practice
and institutional privileges must be defined [9, 32].
Students must fully understand the limitations of
PoCUS [9, 32].
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4. Integration without compromise: PoCUS training
should not detract from students’ core learning of
basic sciences.

Implementation of a curriculum and training program for
PoCUS

Successful integration of PoCUS into preclinical cur-
ricula requires dedicated faculty sonography champi-
ons who can ensure regular didactic sessions, access to
appropriate equipment, and most importantly, hands-on
training [9, 32].

Faculty must possess sufficient theoretical, clinical,
and practical PoCUS knowledge and skills [9, 32]. Com-
prehensive training, accreditation, and institutional cre-
dentialing are essential for faculty to effectively train and
evaluate students [9, 32].

Institutional support must prioritize faculty develop-
ment, establish the infrastructure for ongoing quality
assurance processes and provide systems for the secure
archiving of ultrasound images [9, 33]. This will require
the support of fully certified sonographers and radiolo-
gists in the radiology department.

Implementing a PoCUS curriculum clearly demands
significant resources and organizational commitment. To
facilitate this and ensure that important aspects are not
overlooked quality metrics for medical education must
be used [13].

Our findings align with previous research demonstrat-
ing the value of PoCUS for medical students and train-
ees [10, 11, 16]. However, this study contributes novel
evidence of strong student interest in PoCUS within the
Saudi Arabian context, where its integration remains
notably absent. This disparity underscores the urgent
need for institutional curricula development.

While the study was conducted in Saudi Arabia, the
findings may have broader implications for medical edu-
cation worldwide. The implementation of a curriculum
for ultrasound education of undergraduate medical stu-
dents in Saudi Arabia may potentially be influenced by
previous experience with PoCUS in other nations. The
potential for international standardization of preclinical
PoCUS training is suggested by the similarity between
our findings and those reported for American students,
interns, and residents [16].

Limitations and strengths

By employing a rigorous survey methodology, including
the development of a validated questionnaire following
a systematic literature review, the use of a representative
sample and CFA, the needs assessment conducted in this
study gathered comprehensive data on medical students’
perceptions of PoCUS and their expectations for its inte-
gration into the curriculum. Thus, this study provides a
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robust foundation for understanding the need for PoCUS
education in our Saudi Arabian context.

The study surveyed final year medical students in the
middle of the scholastic year. Thus, these students had
completed their pre-clinical training in basic sciences.
Although the curriculum at KSAU-HS currently does
not include PoCUS, the students should have had some
informal exposure to PoCUS during their clinical train-
ing. This informal exposure to PoCUS during clinical
rotations, may have influenced the students’ perceptions
of its utility in preclinical education. While, this strength-
ens the generalizability of our findings regarding the
potential role of PoCUS in basic science education within
our institution. However, it must be acknowledged that
many medical students [10] and interns [11], in Saudi
Arabia believe that PoCUS is applicable to clinical set-
tings, which may have influenced their perspectives on
its preclinical utility.

Although the response rate exceeded the desired
threshold, the external validity of the findings may be
limited. It was performed in final year medical students
in one college of medicine in Riyadh, Saudi Arabia. How-
ever, the college attracts students from across the coun-
try, increasing the likelihood that the sample represents
the broader population of medical students in Saudi Ara-
bia. Future longitudinal studies could explore the long-
term impact of PoCUS integration on student outcomes.
Additionally, comparative studies across different educa-
tional settings would enhance our understanding of opti-
mal implementation strategies.

Addition to literature

The current study provides evidence that medical stu-
dents, training in Saudi Arabia, perceive that PoCUS may
be applicable to learning basic sciences. However, PoCUS
training is currently absent from undergraduate medical
education in Saudi Arabia. This gap could be addressed
by incorporating PoCUS into basic science curricula.
However, this will require formal supervision, gover-
nance, and accreditation frameworks for students and
their trainers.

Our findings are of significant value to institutions con-
sidering the development of PoCUS training programs
for preclinical medical students. The survey instrument
used in the present study (Appendix 1) can also be used
by other institutions to conduct similar needs assess-
ments for their own unique contexts.

Conclusions

A WINFOCUS/SUSME international consensus con-
ference recently proposed a global curriculum for the
use of PoCUS in undergraduate medical education [25].
However, their recommendations may not be feasible or
applicable universally due to contextual variations. The
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present study demonstrates that both male and female
medical students in Saudi Arabia believe that PoCUS can
improve their understanding of basic sciences. Colleges
of Medicine throughout Saudi Arabia should consider
incorporating PoCUS into their preclinical curricula.
Universities worldwide can adapt the survey instrument
developed by the authors (Appendix 1) to perform simi-
lar needs assessments tailored to their institutions’ spe-
cific settings.
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