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Background: The use of artificial intelligence (AI) in ophthalmology represents a transformative leap in healthcare. AI-powered
technologies, such as machine learning and computer vision, enhance the accuracy and efficiency of ophthalmic diagnosis and
treatment.
Objective: This study aimed to determine medical students’ awareness and attitudes towards the use of artificial intelligence in
ophthalmology.
Methods: This cross-sectional, questionnaire-based study was conducted between November 2022 and January 2023 using
online questionnaires. Data collection was carried out using convenience sampling among medical students at the University. IBM
SPSS version 23 was used to analyze the data.
Results: The current finding shows that most of the participants N=309 (89.6%) had heard of the use of AI in medicine, and
N= 294 (85.2%) heard of the use of AI in ophthalmology. 98.6% (n=340) of respondents believed AI would be a helpful tool in
ophthalmology. Along this line of questioning, a significant majority of respondents, 332 (96.2%) selected screening, 332 (96.2%)
selected diagnosis, and 293 (84.9%) selected prevention as a usage of AI ophthalmology. However, the majority, 76.5%) of students
had little understanding of the development of AI in ophthalmology. In addition, a significant relationship between sex, academic year,
cumulative GPA (cGPA), and awareness of AI in ophthalmology (P<0.001) was found in this study.
Conclusions: Overall, medical students in Saudi Arabia appear to have favorable thoughts about AI and positive perceptions
towards AI in ophthalmology. However, the findings of this study emphasize the limited understanding and low confidence levels of
medical students in Saudi Arabia regarding the use of AI in ophthalmology. As a result, early exposure to AI-related materials in
medical curricula is crucial for addressing these challenges through comprehensive AI education and practical exposure to prepare
future ophthalmologists.
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Introduction

Artificial intelligence (AI) is the capacity of a computer to repli-
cate a mental process that is exclusive to humans. The ability to
generalize, link experiences to causes, and learn from experience
are examples of this type of intelligence[1].

Recent developments in AI algorithms have led to the develop-
ment of tools to solve problems in many medical fields[2]. For

example, single nucleotide polymorphisms, the most prevalent
genetic variations, were identified using a Google artificial intelli-
gence framework called deep variant with 99.9587% accuracy and
received an award from the FDA in 2016[3]. Moreover, the AI
algorithm has been used to detect breast cancer lymph node
metastasis by examining pathology slides, identifying suspected
malignant melanoma based on skin lesion photographs, and diag-
nosing tuberculosis by analyzing chest X-rays[4–7]. These findings
support the fact that AI systems are considered superior for locating
and extracting visual features[8]. Furthermore, an AI radiology
algorithm developed at Stanford University could diagnose pneu-
monia more accurately than radiologists[9]. This demonstrates that
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AI models can diagnose diseases based on indications or morphol-
ogies, just as well as or better than human doctors.

Ophthalmology is another important medical field that uses AI
technology. This is due to digital diagnosis techniques, such as
color fundus photography, optical coherence tomography
(OCT), and computerized visual field (VF) testing. Currently,
numerous ophthalmology AI researchers have built deep learning
models using medical pictures to perform high-dimensional
analysis. For example, an AI software called IDX-DR, approved
by the FDA in 2016, was used to classify patients according to the
level of diabetic retinopathy[10]. Furthermore, researchers from
Sun Yat-sen University in China developed a deep learning model
called CC-Cruiser to recognize congenital cataracts[11]. With
expert-level accuracy, these technologies have been used to
automate screening and diagnose common vision-threatening
disorders, such as diabetic retinopathy (DR)[12], glaucoma[13],
age-related macular degeneration (AMD)[14], cataract, and other
anterior segment diseases[15].

The widespread adoption and commercialization of AI soft-
ware in ophthalmology has prompted speculation that AI could
potentially supplement ophthalmologists in the future[10]. Several
studies have been conducted to understand the perceptions of
medical undergraduates regarding AI applications in radiology
and general medicine[16] as well as the attitudes of healthcare
professionals toward AI in ophthalmology[17]. Additionally,
researchers have addressed the ethical challenges associated with
the integration of AI into medical practice[18].

Despite the rapid advancements in healthcare technology and
the increasing adoption of AI solutions in Saudi Arabia, to the
best of our knowledge, there is a lack of studies examining
medical students’ perceptions and attitudes towards AI in oph-
thalmology. Although a great deal of research has been done on
similar topics in other specialties such as dermatology and radi-
ology. A similar study on AI carried out among radiologists in
Saudi Arabia, which reported an awareness of 61.2%[18].
Likewise, another study was done regarding AI among dentists in
Saudi Arabia, had an awareness of 90.7%[19] Moreover, a study
conducted among pharmacy medical students in the country
showed 73.9% awareness of AI[20]. The lack of studies specific
towards ophthalmology constitutes a significant knowledge gap
that impedes the establishment of customized educational pro-
grams and healthcare regulations that support the integration of
AI in the nation’s ophthalmology practices.

Therefore, understanding the status of awareness and attitude
toward AI in the field of ophthalmology is important for devel-
oping strategies to raise awareness and discuss its challenges in
the field. The findings of the study will benefit stakeholders such
as educators, healthcare administrators, and legislators in addi-
tion to adding to the body of knowledge on AI and medical
education. Moreover, the study endeavors to foster a deeper
understanding of the opportunities and challenges associated
with AI integration in ophthalmology, thereby facilitating
informed decision-making and promoting the delivery of high-
quality eye care services in Saudi Arabia

Methods

Study design and sample size estimation

A cross-sectional questionnaire-based study was conducted
among undergraduate medical students in College of Medicine

betweenNovember 2022 and January 2023. The required sample
size was determined using a computerized sample size calculator
(http://www.raosoft.com/samplesize.html) accessed on 1
October 2022. During the sample size calculation, there were
approximately 1812 students in the College of Medicine, for
whom the required sample size was obtained at a 95% CI and a
5%margin of error (ME). To calculate the sample size, we used a
5% nonresponse rate, which led to a sample size of 318.
Nevertheless, we ultimately included 345 students in our study to
account for potential non-responses or incomplete surveys. By
keeping the sample size at 345, the study’s findings were guar-
anteed to be valid and reliable as it provided sufficient statistical
power to detect meaningful differences and relationships between
variables.

Questionnaire design and data collection

The questionnaire was developed based on previous reports to
allow for generalizability and comparison with other studies. The
self-administered questionnaire consisted of three sections, with a
total of 18 questions. The first section included demographic
questions, such as age, sex, and medical year. The second section
comprises awareness and knowledge questions related to artifi-
cial intelligence. The third section consisted of questions related
to attitudes toward artificial intelligence in ophthalmology and
the source of information.

The questionnaire was initially created in English and reviewed
by a biostatistician and expert faculty from the College of
Medicine and by an Ophthalmologist to ensure content and face
validity. In addition, a pilot study was conducted among a ran-
domly selected small sample of students (n= 40) to ensure read-
ability. The results of the pilot study were excluded from the final
data analysis. Feedback from this preliminary phase led to the
refinement of the questionnaire, including the provision of an
Arabic version to accommodate language preferences. The
questionnaire’s reliability was evaluated using Cronbach’s alpha,
and the result was 0.76, indicating that the questionnaire was
reliable for use in the study.

A self-administered questionnaire was created using Google
Forms. The survey was distributed electronically to medical
students via e-mail and various social media platforms, followed
by a convenience sampling strategy. Eligible participants in this
study included adults over 18 years of age enrolled as students in
the undergraduate College of Medicine during data collection.
The study excluded anyone who was under 18 years of age and
any student from a different college or graduate program in the
college.

Ethical approval and considerations

A brief paragraph emphasizing the confidentiality of their
responses and the option to withdraw from the survey at any time
was written online. They were also informed of their right to
withdraw from the study, without incurring any negative con-
sequences. Written informed consent was obtained from the
study participants prior to the study’s commencement. This
manuscript has been reported in line with the STROCSS
criteria[21].
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Statistical analysis

The data collected for this study were analyzed using IBM SPSS
version 23 (IBM Corp.). Descriptive statistics were used to define
the socio-demographic characteristics as frequencies and per-
centages, whereas the numerical variables were presented as
mean ± standard deviation. The association of awareness about
artificial with age, sex, medical year, and cumulative GPA (cGPA)
was assessed using independent t-tests and One-way ANOVA
tests to compare means for two groups and more than two
groups, respectively, assuming a normal distribution. A P value
less than 0.05 was used to report any statistically significant
result.

Results

Of a total of 1812 medical students in the College of Medicine,
346 responses were collected. 1 response was excluded due to the
exclusion criteria. Eventually, 345 (response rate=21.2%)
respondents were included in the study, as they fulfilled the
inclusion criteria. Table 1 shows the demographic information of
the participants, with a gender distribution of 201 (58.3%)
females and 144 (41.7%) males, with a mean age of 22.17 ± 2.25.
Most of the respondents in their pre-clinical years of 103 (29.9%)
were first-year medical students, 62 (18%) were second-year
medical students, and 63 (18.3%) were third-year medical stu-
dents. The majority of the students N= 113 (32.8%) had aca-
demic standing (GPA) of 3–3.49.

Table 2 shows medical students’ awareness and perception of
the application of AI in ophthalmology in Riyadh, Saudi Arabia.

Overall, most of the participants N= 309, (89.6%) had heard
of the use of AI in medicine, and N=294 (85.2%) heard of the
use of AI in ophthalmology. The majority of the students chose
the Internet as their primary source of information (42.9%),

followed by medical school curriculum coursework (31.6%),
social media (11%), and friends/family members (2.9%).

Regarding the potential AI application in ophthalmology,
most students 318 (92.8%) chose diabetic retinopathy, 313
(90.7%) chose glaucoma, 308 (89.3%) chose age-relatedmacular
degeneration, 110 (31.9%) chose age-related/congenital cataract
and 100 (29%) chose retinopathy of prematurity.

Table 1
Socio-demographic characteristics of study participants.

Characteristics of participants

Variable N= 345, N (%)

Age
Mean± SD 22.17± 2.25
Range 18–29

Sex
Female 201 (58.3)
Male 144 (41.7)

Academic year
Year 1 103 (29.9)
Year 2 62 (18)
Year 3 63 (18.3)
Year 4 60 (17.4)
Year 5 22 (6.4)
Internship 35 (10.1)

cGPA
Freshman no cGPA 53 (15.4)
< 3.0 108 (31.3)
3.0–3.49 113 (32.8)
3.5–3.74 31 (9)
3.75–4.0 14 (4.1)
Do not prefer to answer 26 (7.5)

cGPA, cumulative GPA.

Table 2
Awareness and perception of the application of artificial
intelligence in ophthalmology among study participants

Awareness and perception questions N (%)

Heard about AI in medicine
Yes 309 (89.6)
No 36 (10.4)

Heard about AI in ophthalmology
Yes 294 (85.2)
No 51 (14.8)

Source of information regarding AI in ophthalmology
Conference 1 (0.3)
Course work 109 (31.6)
Friends/family members 10 (2.9)
Internet 148 (42.9)
Social media 38 (11)
Magazine 1 (0.3)
Tv 1 (0.3)

Potential AI application in ophthalmology
Diabetic retinopathy 318 (92.8)
Glaucoma 313 (90.7)
Age-related/congenital cataract 110 (31.9)
Macular degeneration 308 (89.3)
Retinopathy of prematurity 100 (29)

AI is a helpful tool in the field of Ophthalmology
Agree 340 (98.6)
Neutral 5 (1.4)

Usage of AI in ophthalmology
Screening 332 (96.2)
Diagnosis 332 (96.2)
Prevention 293 (84.9)
Treatment 74 (21.4)

AI technology is effective in screening ophthalmic disease
Agree 334 (96.8)
Neutral 12 (3.45)
Disagree 4 (1.16)

AI technology is effective in the clinical diagnosis of ophthalmic disease.
Agree 331 (95.94)
Neutral 12 (3.45)

AI technology is effective in treating ophthalmic disease
Agree 321 (93)
Neutral 14 (4.06)
Disagree 13 (3.77)

AI in ophthalmology will replace ophthalmologists
Agree 49 (14.2)
Neutral 17 (4.9)
Disagree 279 (80.9)

AI should be integrated into ophthalmology residency/fellowship training
Agree 332 (96.2)
Neutral 9 (2.6)
Disagree 4 (1.2)

AI technology in ophthalmology practice is dangerous/harmful to patients
Agree 8 (2.3)
Neutral 17 (4.9)
Disagree 320 (92.8)

AI, artificial intelligence.
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Whether AI will be a helpful tool in the field of ophthalmology,
more than half the respondents selected responses indicating it
will be a helpful tool; 98.6% (n= 340) of respondents selected
agreed, while 1.4% (n=5) were neutral.

Along this line of questioning, a significant majority of
respondents, 332 (96.2%) selected screening, 332 (96.2%)
selected diagnosis, and 293 (84.9%) selected prevention as a
usage of AI ophthalmology. Only 74 (21.4%) believed AI could
be used during/for treatment in ophthalmology.

96.8% (n= 334) of participants agreed that AI technology is
effective in the screening of ophthalmic diseases, while 3.45%
(n=12) were neutral and 1.16% (n= 4) disagreed. Similarly,
95.9% (n=331) of participants agreed that AI technology was
effective in clinical diagnosis, and 3.45% (n= 12) were neutral.
Also, 93% (n=321) agreed, 4.06% (n=14) were neutral, and
3.77% (n= 13) disagreed that AI technology was effective in
treating ophthalmic diseases.

Two hundred seventy-nine (80.9%) participants disagreed, 17
(4.9%) were neutral, and 49 (14.2%) agreed that AI in oph-
thalmology would replace ophthalmologists in the future.

Likewise, 96.2% (n= 332) of participants agreed AI should be
integrated into ophthalmology residency/fellowship training.
Whereas 2.6% (n=9) were neutral and 1.2% (n=4) disagreed.
Also, 92.8% (n= 320) of students disagreed that AI technology in
ophthalmology practice is dangerous/harmful to patients. While
4.9% (n=17) of students were neutral, 2.3% (n=8) agreed.

Table 3 shows the participants’ confidence levels in using and
having a basic understanding of the development of AI in
ophthalmology.

The percentage of respondents who completely understood
and almost understood the basics of the current development of
ophthalmic artificial intelligence was 23.5%. However, the
majority (76.5%) of students had little understanding. (Table 3)

Among the respondents in Table 3, 55.9% of them are not
unconfident in using artificial intelligence technology in oph-
thalmology. Approximately 37.4% of respondents had little
confidence. Only 6.7% of respondents had complete confidence
in using artificial intelligence in ophthalmology.

Certain factors have been found to be related to the level of
awareness of AI in ophthalmology. There was a significant rela-
tionship between gender and awareness of AI in ophthalmology
(P< 0.001), indicating that females had higher awareness than
males. Second, a significant relationship was found between the
students’ academic years (P<0.001). First-year students had
higher awareness than both second- and fifth-year students.
Moreover, cGPA was found to be associated with awareness

(P< 0.001), as participants with a cGPA of 3–3.49 had a higher
awareness than participants with less than (< ) 3 cGPA and
freshmen with no cGPA. (Table 4)

Discussion

As the world approaches modernization and globalization, the
digitalization of various fields has become a common phenom-
enon in this contemporary era. Awide array ofmedical specialties
already uses AI for daily tasks, although some specialties are still
lacking in this regard. One of the biggest sectors that is highly
influenced by AI is ophthalmology, which is second only to
radiology, as these specialties use the largest number of scans and
imaging for screening, diagnosing, etc., while also having to
handle and utilize large amounts of data’s[4,9,12,14].

Not much literature has been identified nationally about the
awareness and attitude of artificial intelligence in ophthalmology;
however, most of the literature reported was among practicing
healthcare professionals in certain specialties such as radiology,
dermatology, and dentistry and among healthcare students about
general artificial intelligence.

Our study is particularly important in fortifying the field of AI
in ophthalmology and increasing its knowledge and awareness
among the Saudi population and the worldwide audience. Based
on our extensive literature search, no study within the country
was found regarding the awareness and knowledge of AI in
ophthalmology. Thus, to the best of our knowledge, this is the
first study in Saudi Arabia to assess awareness of AI in the oph-
thalmology specialty among medical students in Saudi Arabia.

When looking at the awareness of medical students in Saudi
Arabia regarding the topic, it has been seen in our study that
among the 345 students who filled out the questionnaire, 89.6%
of the respondents heard about the usage of AI in medicine in
general, while 85.2% of them heard about the use of AI in oph-
thalmology specifically. These numbers indicate significant
awareness among medical students in Saudi Arabia in general,

Table 3
Participants’ confidence level in using and having a basic
understanding of the development of AI in ophthalmology.

Question N (%)

Do you have a basic understanding of the development of AI in ophthalmology?
A little 264 (76.5)
Almost 77 (22.3)
Completely 4 (1.2)

How confident are you in using artificial intelligence technology in ophthalmology?
Do not understand. 193 (55.9)
A little 129 (37.4)
Completely 23 (6.7)

AI, artificial intelligence.

Table 4
Association between socio-demographic characteristics and
awareness of artificial intelligence in ophthalmology.

Variable Factor Ophthalmology awareness (N) P

Sex Yes No < 0.001
Female 187 14
Male 107 37

Mean (M) ophthalmology
awareness

SD

Academic year Year 1 1.26 0.442 < 0.001
Year 2 1.03 0.178
Year 3 1.22 0.419
Year 4 1.08 0.279
Year 5 1.00 0.000
Internship 1.09 0.284

cGPA Freshman no cGPA 1.01 0.096 < 0.001
< 3.0 1.08 0.272
3.0–3.49 1.51 0.505
3.5–3.74 1.16 0.374
3.75–4.0 1.29 0.469
Do not prefer to
answer

1.19 0.402

cGPA, cumulative GPA.
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particularly when considering our sample size.
These findings are like, a study on AI carried out among

radiologists in Saudi Arabia, which reported an awareness of
61.2%[18]. Likewise, another study was done regarding AI
among dentists in Saudi Arabia, had an awareness of 90.7%[19]

Moreover, a study conducted among pharmacy medical students
in the country showed 73.9% awareness of AI[20]. This finding
aligns with the broader trend of increasing awareness regarding
AI technologies in the healthcare sector worldwide. However, it is
noteworthy that awareness levels may vary among different
cohorts of medical students, as prior exposure to AI-related topics
may influence their knowledge and perceptions.

The study revealed that the majority of medical students
recognized the potential of AI applications in ophthalmology,
with diabetic retinopathy, glaucoma, and age-related macular
degeneration being the top three conditions for which they
believed AI could be used. This supports the current trends in AI
research and development, where significant advancements have
been made in AI-based diagnostic and predictive models[10,13,14].

The results of this study suggest that medical students have
favorable perceptions and attitudes about AI and its advantages
in ophthalmology. The majority of the respondents (98.6%)
agreed AI is a helpful tool for ophthalmologists, with an over-
whelming majority agreeing that AI can be effective in screening,
diagnosis, and prevention of ophthalmic diseases 96%, 95.9%,
and 93%, respectively). These findings reflect a positive attitude
amongmedical students regarding AI’s potential of AI to enhance
ophthalmological care. Similarly, a study reported 69.4% of
pharmacy students in Saudi Arabia believed AI is a tool that helps
healthcare professionals[20]. The strong agreement regarding AI’s
effectiveness in screening and diagnosis suggests that students
recognize the potential of AI to improve early disease detection
and patient outcomes.

A notable fraction or about 21.4%) remained skeptical about
its potential in treatment, which suggests that while medical
students acknowledge AI’s capabilities in diagnosis, screening,
and prevention, they may have reservations regarding its role in
treatment decisions. Similarly, this has been seen in a study
among radiologists in Saudi Arabia, where approximately 50%
of participants believed that most patients would not accept a
report from AI applications without the supervision of a physi-
cian and would require their approval[22]. Also, it has been pro-
ven that many situations require a physician’s knowledge,
examination skills, and experience for interpretation and dis-
cussion of the diagnosis with the patient following the treatment
plan[23].

Despite the widespread optimism about AI’s role in ophthal-
mology, the majority of participants (80.9%) disagreed with the
idea that AI would replace ophthalmologists in the future.
Similarly, the majority (n=21, 39.6%) of dermatologists work-
ing in Saudi Arabia disagreed that AIwould replace doctors. Only
3.8% strongly agreed, while 5.7% agreed with this
hypothesis[24]. This sentiment aligns with the broader under-
standing that AI technologies are tools for enhancing and not
replacing human expertise in healthcare.

However, a study conducted among radiographers on the
emergence of artificial intelligence in diagnostic imaging in Saudi
Arabia showed 50% of the respondents believed that the inte-
gration of AI would limit their work in the units, and a large
proportion were concerned about displacement from their jobs.
In addition, they believed that radiologists’ jobs were affected by

the introduction of AI into diagnostic image interpretation[25].
These varying attitudes in different specialties suggest that there is
a need for educational interventions that not only enhance
awareness, but also address misconceptions and concerns
regarding AI in healthcare. Therefore, it is essential for the oph-
thalmological community to actively engage in AI developments
and integrate them into practice to maintain relevance and pro-
vide the best possible care.

A significant proportion of the surveyed medical students,
~76.5%, reported having little understanding of the basics of
current ophthalmic AI development. This result suggests that a
substantial majority of participants lacked fundamental knowl-
edge of the current state of AI applications in ophthalmology.
Also, the study revealed that a considerable percentage of
respondents (55.9%) expressed a lack of confidence in using AI
technology in ophthalmology. Additionally, approximately
37.4% of participants reported having only a limited level of
confidence. However, a study done among medical workers in
China toward artificial intelligence in ophthalmology reported
that the proportion of medical workers whose understanding
level was “completely understand” or “almost understand” was
42.6% for AI in ophthalmology[17].

The low confidence levels might be attributed to the fact that,
when considering ophthalmology as a whole, students are seldom
exposed to the specialty in depth during their medical school
career, and those who decide to pursue it often have to undertake
separate training in the field for a specific period after finishing
medical school. In the medical schools’ curriculums in general,
apart from a ‘2 credit hour block,’ and a ‘1 month outpatient
clinical elective in fifth year,’ there is not much exposure to the
specialty. A study aimed at evaluating the ophthalmology courses
taught in medical schools in Saudi Arabia, carried out among
ophthalmology residents in the country, showed that more than
80% of the participants thought that the ophthalmology courses
taught in medical schools required improvement in all its aspects,
especially the duration for the exposure of the specialty[26]. To
promote greater confidence in using AI in ophthalmology, efforts
should be made to create an environment in which students have
hands-on experiences with AI tools and technologies. This can
include incorporating AI into clinical rotations, research projects,
and internships, allowing students to witness firsthand the ben-
efits and limitations of AI in clinical settings.

The study highlights that a significant percentage of partici-
pants (96.2%) believed that AI should be integrated into oph-
thalmology residency and fellowship training. This underscores
the importance of adapting medical education programs to
include AI-related content, ensuring that future ophthalmologists
are well prepared for lever-age AI tools effectively in their clinical
practice. There is a pressing need to integrate AI education into
medical curricula. Medical schools and institutions should con-
sider revising their curricula to include AI-related coursework,
practical training, and exposure to AI tools and ophthalmology
applications.

One of the notable findings of the study is that there was a
significant relationship between sex, cumulative grade point
average (GPA) academic year, and awareness of AI in ophthal-
mology. Females exhibited higher awareness than males. This
gender disparity might be attributed to various factors, including
differences in certainty regarding AI-related content, individual
interests, and engagement with healthcare technology.
Participants with a cGPA in the range of 3–3.49 exhibited higher
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awareness compared to those with a cGPA below 3 or freshmen
without a recorded cGPA. This association between academic
performance and awareness may indicate that students with
stronger academic records are more proactive in seeking out and
engaging in AI-related educational resources and information.
Lastly, first-year students exhibited higher awareness than both
second- and fifth-year students. On the other hand, a study
conducted among pharmacy medical students in Saudi Arabia
showed that senior undergraduates consistently demonstrated a
higher level of awareness or knowledge than juniors and others,
as well as the fact that the older an individual is, the higher the
level of knowledge and awareness. as Prior exposure to AI during
the graduation process (via a course, congress, seminar, etc.) may
have influenced this situation[20]. In our study, the opposite trend
occurred due to the skew in the data where more first-year par-
ticipants participated in the study compared to the seniors.

Limitations

The results of this study may have been predisposed to some
limitations. First, the study may have been subject to sampling
bias, as the participants were recruited from one medical uni-
versity in Saudi Arabia. This limited geographic scope may not
fully represent the diversity of medical students across the coun-
try, and the results may not apply to students from other regions.
Second, the study relied on self-reported data, which could
introduce response bias. Participants may have provided socially
desirable responses, leading to an overestimation of their
awareness of or attitudes toward AI in ophthalmology.
Additionally, non-response bias may have influenced the results if
those who did not participate had different levels of awareness.
Finally, the cross-sectional nature of this study prohibits inferring
causality. This does not allow for the assessment of changes in
awareness over time or causal relationships. Longitudinal studies
are needed to explore these trends and changes in awareness.
Despite these limitations, this study provides valuable insights
into the awareness of AI in ophthalmology among medical stu-
dents in Saudi Arabia. As a result, we believe that the results can
offer additional direction to policymakers in the fields of educa-
tion and healthcare.

Conclusions

In conclusion, the current study shows that medical students in
Riyadh appear to have favorable thoughts about AI and positive
perceptions towards AI in ophthalmology. However, the findings of
this study emphasize the limited understanding and low confidence
levels of medical students in Saudi Arabia regarding the use of AI in
ophthalmology. Addressing these challenges through comprehensive
AI education and practical exposure is essential to prepare future
ophthalmologists to effectively lever-age AI technologies and to
contribute to the advancement of ophthalmological practice.
Moreover, as AI continues to transform healthcare, medical educa-
tion must keep pace with these advancements to ensure that future
healthcare professionals are equipped with the necessary skills and
knowledge to provide the best possible care for patients.
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