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Abstract

Background Artificial intelligence (Al) has gained significant attention and progress in various scientific fields,
especially medicine. Since its introduction in the 1950s, Al has advanced remarkably, supporting innovations like
diagnostic tools and healthcare technologies. Despite these developments, challenges such as ethical concerns and
limited integration in regions like Syria emphasize the importance of increasing awareness and conducting more
targeted studies.

Methods A cross-sectional study was conducted to evaluate medical students’ preparedness and readiness to use

Al technologies in the medical field using the Medical Artificial Intelligence Readiness Scale for Medical Students
(MAIRS_MS). The scale comprises 22 items divided into 4 domains: ethics, vision, ability, and cognition, with responses
rated on a five-point Likert scale, higher scores indicate greater readiness. Data were collected through electronic and
paper questionnaires distributed over a period of 20 days.

Results The study included 564 medical students from various Syrian universities, of whom 77.8% demonstrated
awareness of Al in the medical field. Significant differences in Al awareness were observed based on academic GPA
(p=0.035) and income level (p=0.016), with higher awareness among students with higher GPA and income levels.
Statistically significant differences were found between students aware of Al and those unaware, as well as between
students with experience using Al and those without, across all domains of readiness, including cognition (t=-10.319,
p<0.001), ability (t=-11.519, p<0.001), vision (t =-6.387, p<0.001), ethics (t =-7.821, p<0.001), and the overall
readiness score (t =-11.354, p<0.001).

Conclusion Integrating Al into medical education is essential for advancing healthcare in developing countries like
Syria. Providing incentives and fostering a culture of continuous learning will equip medical students to leverage Al's
benefits while mitigating its drawbacks.
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Conclusion

Integrating Al into medical education is essential for advancing healthcare in developing countries like
Syria. Providing incentives and fostering a culture of continuous learning will equip medical students to
leverage Al's benefits while mitigating its drawbacks.

Background

Recently, artificial intelligence (AI) has emerged promi-
nently across various scientific fields, particularly medi-
cine, technology, and engineering. Its integration into
medical education holds immense importance as it
equips future healthcare professionals with essential
knowledge and tools to navigate Al-driven advance-
ments effectively. By fostering familiarity with Al, medi-
cal students can better prepare for the evolving landscape
of patient care. Its journey to peak advancement began
with the development of modern computers in the 1950s,
spearheaded by influential scientists such as Alan Tur-
ing [1]. By the early 1970s, Al had been integrated into
medicine, notably aiding in accurate disease diagnosis
[2]. Remarkably, ChatGPT reached 100 million users
within less than six months, reflecting its rapid growth
and partial or full adoption in numerous applications
[3]. Machine learning and deep learning algorithms have
been trained to interpret and analyze various radiological
images and diseases, enabling autonomous diagnosis in
the future [4]. Between 1997 and 2015, fewer than 30 Al-
based medical devices were approved by the U.S. Food
and Drug Administration (FDA). However, by mid-2021,
this number had surged to over 350 devices, underscor-
ing the substantial advancements in medical technology
for healthcare [5]. Nonetheless, numerous challenges
accompany Al’s use and applications, particularly those
involving ethical dilemmas, patient privacy violations,

and potential errors that could threaten patient lives.
Regardless of Al’s significant advancements in diagnos-
tics and treatments, it remains incapable of surpassing
the human brain’s complexity [6].

Given that many Middle Eastern countries are clas-
sified as low- to middle-income, the concept of Al and
related educational materials remain limited or virtually
absent in some nations, such as Syria [7]. The objective
of this study is to assess the level of awareness regarding
AI among medical students in three private universities
in Syria. The research aims to understand their knowl-
edge and perceptions, contributing to the enrichment of
medical literature and addressing research gaps within
Syria. Additionally, it seeks to provide a comprehensive
understanding of students’ attitudes towards Al, particu-
larly in a region that has endured over a decade of war,
significantly impacting its infrastructure, education, and
healthcare services. Notably, this is the first study of its
kind to focus on these specific institutions.

Methods of study

Study design and participants

A cross-sectional study was conducted to assess the read-
iness of medical students to utilize artificial intelligence
technologies in the medical field. A total sample of 564
medical students from three private universities in Syria
(Al-Kalamoon University, Al-Hawash University, and Al-
Sham University) participated in the study. The choice
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of private universities was intentional, as they typically
have more standardized curricula, better-resourced
infrastructure, and greater exposure to emerging tech-
nologies compared to public institutions in Syria, which
may face systemic challenges such as overcrowding and
limited resources. This selection criterion aimed to mini-
mize variability in educational quality and ensure a more
homogeneous assessment of Al readiness.

These students represented all years of medical educa-
tion, from year one to six. The first three years comprised
the pre-clinical stage focusing on foundational subjects
such as anatomy and physiology, while the last three
years represented the clinical stage involving advanced
subjects such as internal medicine, surgery, and pediat-
rics. This comprehensive representation ensured inclu-
sivity across various stages of medical education.

Data collection procedures

The study employed electronic and paper questionnaires
distributed through official platforms of medical colleges,
social media channels such as WhatsApp and Telegram,
and after lectures. To minimize distractions and optimize
focus, data collection occurred in quiet locations like uni-
versity libraries. Participants were extensively informed
about the study’s significance and objectives, with clear
explanations provided for each questionnaire item by a
specialized research team. Written consent was obtained
from participants, and oral consent was secured for stu-
dents completing questionnaires through official online
platforms.

Exclusion criteria

+ Medical students not enrolled in the specified private
universities.

« Students who chose not to provide informed
consent.

« DParticipants who withdrew or partially completed
the questionnaire.

The study spanned 20 days, from January 1, 2025, to Jan-
uary 21, 2025. Participants completed the questionnaires
independently, following detailed instructions, ensuring
a self-reported methodology. The process took approxi-
mately 5 min per participant.

Quality assurance and ethical considerations

Rigorous auditing and verification procedures were
conducted post-data entry to ensure data complete-
ness and eliminate biases from face-to-face interviews.
Ethical approval was obtained from the Institutional
Review Board at Al-Kalamoon University (ID number:
720/2025).
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Tools/instruments

The study used the Medical Artificial Intelligence Readi-
ness Scale for Medical Students (MAIRS_MS), a vali-
dated 22-item questionnaire divided into ethics (3 items),
vision (3 items), ability (8 items), and cognition (8 items).
Each item was rated on a 5-point Likert scale ranging
from “1 (Strongly Disagree)” to “5 (Strongly Agree)” Total
scores across all subscales range from 22 to 110, with
higher scores indicating greater Al readiness. The scale
showed high reliability (Cronbach’s a=0.87) in previous
studies [8]. The questionnaire was translated into Arabic
using back-to-back translation to ensure accuracy.

It included two sections:

1. Demographic Information: Including variables
such as gender, age, academic year, GPA, and Al
awareness/experience (yes/no responses).

2. MAIRS_MS Assessment: Structured questions
evaluating Al readiness in the defined domains.

Statistical analysis

Data were analyzed using SPSS Inc software, version 27.
Descriptive statistics were used to summarize the demo-
graphic characteristics of the participants. Independent
samples t-tests were performed to compare the mean
scores of Al readiness across different groups, including
those with and without AI experience.

Results

Demographic data of participants

This study included 564 students, with key demographic
characteristics summarized in Table 1. Briefly, the major-
ity of participants were male (57.6%), aged 20 years
(20.6%), and enrolled in the basic academic years (53.3%).
The sample was drawn from multiple universities, with
the highest representation from Al-Hawash Private Uni-
versity (42.5%). Regarding academic performance, 45%
of participants had a medium GPA (2.5-3), while 77.8%
demonstrated awareness of Al applications in medicine.
A subset (27.8%) reported prior experience using Al
tools. For comprehensive details, see Table 1.

Multiple aspects of readiness to engage with artificial
intelligence

The results showed that cognitive cognition had the
highest mean score (21.10+6.26), followed by ability
(18.77 +6.31), vision (7. 73 + 2.58), and ethics (5.85 +2.53).
The overall mean score of students’ readiness for Al was
53.45 out of 110. For more details on the distribution of
results in these domains see Table 2.
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Table 1 Demographic characteristics of participants

Category Subcategory N (%)
Gender Male 325 (57.6%)
Female 239 (42.4%)
Age Group 18 35 (6.2%)
19 72 (12.8%)
20 116 (20.6%)
21 87 (15.4%)
22 104( 8.4%)
23 71 (12.6%)
24 and more 79 (14.0%)
Clinical/Basic Year Basic Years (1st-3rd) 301 (53.3%)
Clinical Years (4th-6th) 263 (46.6%)
University Al-Hawash Private 240 (42.5%)
Al-Kalamoon Private 167 (29.6%)
Al-Sham Private 157 (27.8%)
Year of Study First Year 80 (14.2%)
Second Year 104 (18.4%)
Third Year 117 (20.7%)
Fourth Year 74 (13.1%)
Fifth Year 131 (23.2%)
Sixth Year 58 (10.3%)
GPA Less than 2 14 (2.5%)
2-2.5 113 (20.0%)
2.5-3 254 (45.0%)
3-35 137 (24.3%)
35-4 46 (8.2%)
Awareness of Al Usage Yes 439 (77.8%)
No 125 (22.2%)
Experience with Al Yes 157 (27.8%)
No 407 (72.2%)
Income Level Low 102 (18.1%)
Medium 341 (60.5%)
High 121 (21.5%)

The relationship between demographic characteristics and
Al awareness

The results revealed statistically significant differences in
Al awareness based on academic GPA (p=0.035), with
awareness rates increasing as GPA increased. For exam-
ple, the awareness rate was 64.3% among students with a
GPA below 2, rising to 89.1% among students with a GPA
between 3.5 and 4. Additionally, income level had a sig-
nificant impact on awareness (p =0.016), with awareness
rates higher in the high-income group (86.8%) compared
to the low-income group (71.6%) (see Table 3).

Table 2 Subscale scores of Al readiness among medical students
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Differences between individuals based on awareness and
experience

The results of the independent samples t-test showed sig-
nificant differences between individuals who were aware
of Al and those who were not, across all domains, includ-
ing cognition (t = -10.319, p<0.001), ability (t = -11.519,
p<0.001), vision (t = -6.387, p<0.001), ethics (t = -7.821,
p<0.001), and the overall score (t = -11.354, p<0.001).
Similarly, significant differences were observed between
individuals with experience in using AI and those with-
out such experience across all domains, including cogni-
tion (t = -6.888, p<0.001), ability (t = -7.480, p<0.001),
vision (t = -4.123, p<0.001), ethics (t = -3.871, p<0.001),
and the overall score (t = -7.155, p<0.001).

Non-significant variables

In addition to the significant findings, the analysis
revealed that certain demographic and academic vari-
ables did not demonstrate statistically significant associa-
tions with Al readiness. Specifically, gender differences
were not significant across any of the measured domains,
including cognitive cognition, ability, vision, ethics,
or overall readiness. Similarly, university affiliation—
whether students were from Al-Hawash Private Univer-
sity, Al-Sham Private University, or Al-Kalamoon Private
University—did not significantly influence Al readiness.
Furthermore, neither the year of study nor age group
showed meaningful differences in students’ readiness to
engage with Al These results indicate that while factors
such as GPA and income level play a notable role in shap-
ing Al readiness, other variables like gender, university,
academic year, and age may have limited impact in this
context.

Discussion

This research focused on studying and evaluating the
readiness of Syrian medical students at some private
universities (Al-Kalamoon, Al-Hawash, Al-Sham) for
Al and its use in the medical field through the MAIRS_
MS scale, which included a set of questions about cog-
nition, ability, ethics, and vision. Al is defined as the
transformation of intelligent behaviors via computers
into targeted models with less human intervention [9].
Al branches out from various sciences and fields and is
closely related to different disciplines such as computer
engineering, statistics, neuroscience, cybernetics, and

Variable N Minimum Maximum Mean+SD Test Value t-statistic p-value 95% Confidence Interval
Cognition 564 8 40 21.10+£6.26 24 -11.92 .001> 20.58 t0 21.62

Ability 564 8 40 18.77+6.31 24 -22.72 .001 > 182410 19.30

Vision 564 3 15 7.73+£2.58 -12.45 .001> 751t07.95

Ethics 564 3 15 585+253 -26.77 .001> 5.64 10 6.06

Total Scores 564 22 110 5345+15.56 66 -20.35 .001> 52.16 to 54.74
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Table 3 Association between sociodemographic characteristics, previous Al experience, and Al readiness

Variable Cognition Ability Vision Ethics Medical Al Readiness
Gender

Male 21.06+£6.41 18.89+6.39 7.87+2.63 6.02+2.61 53.84+16.08
Female 21.15+£6.06 18.61+6.22 7.52+251 5.63+240 5292+14.84
Age

18 18.63+6.76 19.65+7.10 6.91+£3.07 537+3.10 48.23+18.30
19 19.65+6.46 20.34+7.07 6.92+2.89 532+3.00 4890+17.76
20 21.12+6.68 21.68+7.61 7.83+£295 6.02+3.01 541241932
21 21.68+6.84 22.08+7.52 7.74+294 5.97+3.05 54.55+£19.01
22 2234+777 22.34+871 799+338 592+358 5542+22.31
23 22.08+6.04 22.08+6.67 821+£3.02 6.11+£283 56.07+£16.92
24 and more 20.34+10.60 20.34+10.04 7.87+3.87 5.86+3.91 52.75+£28.20
Study Year

First Year 2221+£7.38 22.80+8.09 858+3.36 8.82+3.28 62.52+20.40
Second Year 2292+7.15 23.76+7.32 929+3.12 9.16+3.16 65.15+£19.06
Third Year 22.77+6.56 23.65+7.07 9.04+293 9.42+3.05 64.90+£18.15
Fourth Year 23.10£7.01 2344+7.30 9.17+2.81 947+3.31 65.19+£18.85
Fifth Year 22.14+6.37 23.12+7.01 8.89+291 9.25+2.88 63421746
Sixth Year 21.83+£6.04 22.77+6.67 9.01+£3.02 9.27+2.83 62.90+16.92
University

Al-Hawash Private 2265+697 23514733 9.13£3.10 9.19+3.05 644941891
Al-Sham Private 2223+£6.84 2326+7.27 853+£2.94 9.23+3.01 63.27£18.97
Al-Kalamoon Private 23.07+7.71 2296+7.59 892+334 9.34+3.30 64.30+20.39
Awareness of Al Usage

Yes 19.77£541 17.30+£5.28 7.37+244 543+2.24 49.87+13.17
No 25.78+6.78 23.94+694 8.98+2.69 7.34+290 66.03+16.76
Experience with Al

Yes 18.29+5.36 15.71£4.95 701+249 520+2.14 46.22+12.62
No 22.18+6.25 19.95+6.39 8.00£257 6.11+2.62 56.24+15.70
GPA

Less than 2 20.69+7.71 21.80+7.62 8.10+2.97 870+346 59.30+£20.31
2-2.5 21.78+6.33 22.74+725 8.75+3.06 893+3.12 62.21+£1853
2.5-3 2292+6.52 23.51+£691 9.02+2.87 9.44+2.98 64.90+17.66
3-3.5 23114681 24.02+7.25 942+3.02 9.49+299 66.05+18.15
Income Level

Low 20.69+7.71 21.80+7.62 8.10+£297 8.70+3.46 59.30+£20.31
Medium 21.78+6.33 22.74+725 8.75+3.06 893+3.12 62.21+£1853
High 2292+6.52 23.51+£691 9.02+2.87 9.44+2.98 64.90+17.66

linguistics [10]. Regarding medicine and the healthcare
sector, despite increasing concerns and doubts that Al
might replace doctors such as radiologists and patholo-
gists, we cannot deny its recent proven ability to improve
diagnostic accuracy and develop treatments. A study
hypothesized that the common concerns in developing
countries about the possibility of replacing doctors with
AI might be due to doctors relying on it because of their
lack of confidence in their medical knowledge [5]. In con-
trast, an Indian study reported that more than half of the
participants were convinced that AI could not replace
doctors [11]. On the other hand, medical professionals
in China demonstrated rationality and sufficient aware-
ness of Al, with the majority reporting that it would only
partially replace ophthalmologists [12]. AI branches into

both machine learning (ML) and deep learning (DL). DL
refers to the use of algorithms trained to draw conclu-
sions by being trained on many similar examples [13].
ML technology differs from DL in its ability to learn
from a variety of data without the need for pre-specified
programming [14]. For example, ML models have been
used in many previous studies to predict 5-year survival
in various types of cancers such as breast adenoid cys-
tic carcinoma (BACC), laryngeal cancer, and papillary
thyroid carcinoma (PTC) [15-17]. In our survey, the
results among Syrian medical students showed that Al
awareness rates increased with the increase in GPA. For
example, the awareness rate was 64.3% among students
with a GPA below 2, while it rose to 89.1% among stu-
dents with a GPA between 3.5 and 4. This may be due to
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their perseverance and studying more than their peers
and their interaction with technology and innovations
in the field of medicine, which is entirely consistent with
the study conducted by Hamad et al. in Jordan [18]. Gen-
der differences play an important research indicator in
many survey studies, especially those related to computer
engineering [19]. However, we did not notice any qualita-
tive differences between males and females in our study,
which contradicts previous studies in both occupied Pal-
estine and Germany, which found that male participants
had greater awareness than females [20, 21]. Our study
results align with the cross-sectional study conducted in
Nepal, which did not show any differences in Al aware-
ness between males and females [22]. In terms of gen-
der, we noticed that most results in most countries range
between either both genders having similar awareness
or males having more awareness. This calls for the need
to provide equal opportunities and training workshops
between genders and then measure the level of aware-
ness among them. Perhaps equal results will indeed be
observed, or males may have more experience and intelli-
gence than females regarding the use of technology. Syria
still suffers from a weakness in various advanced sciences
due to the wars and conflicts that have exhausted it for
more than a decade (since 2011 until December 8, 2024),
which has significantly affected its economy and the level
of individual income [23]. This explains, on an interna-
tional level, the lack of awareness and knowledge in vari-
ous fields among Syrian medical students. Although the
research was conducted in private universities, responses
were recorded from students with low incomes. This
research confirms the close correlation between low
income and lack of AI awareness, which is consistent
with a previous study that showed a positive correla-
tion between increased income levels and increased
knowledge in southern Vietnam [24]. Additionally, it
was found that personal income is one of the main fac-
tors affecting students’ views on Al. The low awareness
in Syria may be primarily attributed to the lack of some
educational basics available to students in other coun-
tries, such as computer technology, proficiency in the
English language, and the early introduction of Al in cur-
ricula [25]. Unlike the educational reality in Syria, where
medicine is taught in Arabic, and there are no curricula
in school or university stages that teach Al techniques.
Since artificial intelligence has become the language of
the era and a fundamental pillar for the advancement of
sciences, it is imperative to seriously focus on its status
in developing countries. For instance, Al has recently
aligned with the work of dermatologists in accurately
diagnosing pathological lesions [1]. We must acknowl-
edge that today, it is essential to have faculty members in
our universities and specialists in our hospitals who are
proficient in both medicine and AI [26]. In our research,
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age group, academic year, or university affiliation did not
show statistically significant differences in students’ read-
iness to engage with Al This largely reflects the findings
of Hamad et al. [18]. Despite the numerous advantages of
Al it is a double-edged sword, and its drawbacks should
be seriously studied before its benefits. These drawbacks
include the potential for doctors or medical students to
lose confidence in their knowledge, the stagnation of the
human mind due to the need to use Al for trivial mat-
ters, harm to patients, and breaches of data confidential-
ity [27]. Overall, the results showed that medical students
with prior experience or knowledge of AI were more will-
ing to interact with its use in the medical field. This agrees
with an Indonesian study that found students with prior
experience in programming during school were more
willing to engage with and enhance technology in the
healthcare field [28]. Currently, we can gradually begin
to bridge the knowledge gap about Al and its branches
among students by introducing it as a core subject in
medical school [29]. Finally, social and cultural influences
are considered a key factor in shaping students’ perspec-
tives towards artificial intelligence technologies, as stud-
ies conducted in similar environments, such as higher
education in Nigeria, have revealed the importance of
these dynamics [30]. Therefore, it becomes necessary to
study the social dimensions and cultural characteristics
in the Syrian context, in line with the unique social and
political situations, to gain a deeper understanding of
how these factors impact the adoption of technology in
educational institutions.

Limitations and future research

One of the main limitations of this study is the sample
size, which only included students from three private
universities in Syria. This restricts the generalizability of
the results to other universities, especially government
ones where the educational environment and resources
may differ. Future research should aim to include a more
diverse sample of universities to provide a comprehensive
understanding of students’ readiness to engage with Al in
the medical field.

Another limitation is the cross-sectional nature of the
study, which captures a snapshot of students’ readiness at
a single point in time. Longitudinal studies are needed to
track changes in attitudes and readiness over time, espe-
cially as AI technologies continue to evolve and become
more integrated into medical education and practice.

Conclusions

It is evident that the integration of artificial intelligence
into medical education is crucial for the advancement of
healthcare in developing countries like Syria. To enhance
students’ awareness and engagement with Al it is rec-
ommended to provide incentives such as certificates and
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courses in AI, as well as organizing conferences and
workshops on the topic. By fostering a culture of contin-
uous learning and innovation in Al, we can ensure that
medical students are well-equipped to leverage the ben-
efits of Al while mitigating its potential drawbacks. Ulti-
mately, investing in Al education and training will not
only enhance the quality of healthcare but also contribute
to the overall development of the healthcare system in
developing countries.

Abbreviations
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MAIRS_MS Medical artificial intelligence readiness scale for medical
students

FDA Food and drug administration

ML Machine learning

DL Deep learning
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PTC Papillary thyroid carcinoma
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