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Abstract

Background: Artificial intelligence (AI) is rapidly transforming the landscape of modern medicine. However, its
integration into medical education remains limited, particularly in low- and middle-income countries.
Objective: To assess the knowledge, attitude, and perception of Al in medicine among undergraduate medical students.
Methods: A cross-sectional descriptive study was conducted among MBBS students from three medical colleges in
Pakistan using a structured, validated questionnaire. Descriptive and inferential statistics were applied.
Results: Among 350 participants, 68% were aware of Al applications in medicine, while only 24% reported receiving any
formal education on Al. A majority (74%) expressed a positive attitude toward Al integration in clinical practice, but 61%
were concerned about replacement of physicians.
Conclusion: While undergraduate students show awareness and interest in Al, there is a lack of structured education.

Integrating Al into  the  medical curriculum

is  essential to  prepare future  physicians.
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Introduction
Artificial Intelligence (AI) has revolutionized many
sectors globally, and medicine is no exception. From
disease diagnosis to robotic surgeries and personalized
medicine, Al's integration into clinical settings is
increasing rapidly [1]. Despite its growing impact,
medical education has yet to keep pace, leaving future
physicians underprepared for a future where AI will
likely be a routine part of clinical decision-making [2].
The World Health Organization (WHO) acknowledges
that Al offers promising opportunities to improve the
delivery of healthcare services, especially in under-
resourced settings [3]. For instance, Al-driven
algorithms have shown remarkable performance in
radiology, pathology, dermatology, and ophthalmology,
sometimes exceeding human accuracy [4,5]. Natural
language processing (NLP) is being applied to
electronic health records (EHRs) to detect patterns in
clinical practice, predict outcomes, and personalize
treatment [6].
However, alongside these benefits, Al presents ethical,
legal, and professional challenges that require healthcare
workers, especially physicians, to develop a
foundational understanding of its working and
implications [7]. Al cannot replace clinical judgment,
empathy, and communication, but it can augment
Methodology
This cross-sectional descriptive study was conducted
between January and March 2025 at three medical

physicians’ capabilities. This is particularly relevant in
developing countries like Pakistan, where Al can bridge
the gap in healthcare workforce shortages [8].
Undergraduate medical education globally is slowly
responding to the need to incorporate Al. A study from
the UK reported that only 10% of medical schools
included Al in their curriculum, despite 88% of students
expressing a desire to learn it [9]. Similarly, in the
United States, Canada, and Europe, students reported
both interest in Al and concern about the potential for
job displacement [10]. However, data from South Asia,
including Pakistan, remains sparse.

In Pakistan, the healthcare system is already
overburdened, and the digital transformation is at a
nascent stage. Limited infrastructure, low digital
literacy, and resistance to change are barriers to Al
adoption in clinical and educational settings [11]. As
future doctors, medical students' understanding and
acceptance of Al are critical for effective integration
into the healthcare system.

This study aims to assess the knowledge, attitude, and
perception of undergraduate medical students toward
Al in medicine. It also explores gender and year-wise
differences in understanding and receptiveness. The
ultimate goal is to inform medical education
policymakers about the necessity of integrating Al
competencies into the undergraduate medical
curriculum.

colleges in Sindh, Pakistan—two from the private sector
and one from the public sector—to assess undergraduate
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medical students' knowledge, attitudes, and perceptions
regarding artificial intelligence (Al) in medicine. Ethical
approval was obtained from the Institutional Review
Board (IRB) of each participating college prior to data
collection. Undergraduate MBBS students from first to
final year were included in the study using a stratified
random sampling technique to ensure proportional
representation from each academic year. Students who
declined consent or submitted incomplete responses
were excluded from the final analysis.

The sample size was calculated using OpenEpi software
with a 95% confidence level, 5% margin of error, and an
anticipated awareness rate of 50%, resulting in a
required sample size of 350 participants. A structured,
pre-validated, self-administered questionnaire was used
as the primary data collection tool. The questionnaire
was developed after reviewing relevant literature and
validated by a panel of medical education experts. It
consisted of 25 items divided into four sections:
demographic details (age, gender, year of study, and
type of institution), awareness and knowledge of Al,
attitudes toward AI, and perceptions regarding AI’s
future role in healthcare.

The questionnaire was distributed both in print and
electronically via institutional email groups and student
WhatsApp forums. Informed consent was obtained from
all participants before they completed the survey. Data
were entered and analyzed using IBM SPSS version 26.
Descriptive statistics such as frequencies, percentages,
means, and standard deviations were used to summarize
the data. Chi-square tests and one-way ANOVA were
applied to evaluate associations between demographic
variables and students' knowledge and attitudes. A p-
Further analysis showed that students in clinical years
(3rd to final year) demonstrated significantly higher
awareness of Al and more favorable attitudes compared

value of less than 0.05 was considered statistically
significant for all inferential analyses.

Results

A total of 350 wundergraduate medical students
participated in the study, with a response rate of 93.3%.
The mean age of the participants was 21.4 = 1.9 years.
Out of the total respondents, 208 (59.5%) were female,
while 142 (40.5%) were male. The distribution across
academic years was relatively even, with the highest
number of participants from third year (22.9%),
followed by second year (21.7%) and first year (20%).
Students from public sector institutions comprised
51.4% of the sample, while 48.6% were from private
colleges (Table 1).

Regarding awareness and knowledge of AI, 238
students (68%) reported that they had heard about Al
being used in medicine, while 112 (32%) had not. Only
84 students (24%) had received any formal education or
training related to Al either as part of the curriculum or
through external workshops. Awareness about the
application of Al in diagnostics was reported by 56.6%
of students, and 49.1% were aware of its use in fields
like radiology and pathology (Table 2).

The analysis of attitudes revealed that a substantial
majority—82.8% (n = 290)—agreed that Al should be
included in the medical curriculum. Additionally, 75.7%
(n =265) believed that Al would improve diagnostic
accuracy and patient care. However, a significant
number of students—61.4% (n =215)—disagreed with
the idea that AI would replace physicians in the future,
indicating a belief in the irreplaceable value of human
judgment in clinical decision-making (Table 3).

to those in pre-clinical years (Ist and 2nd year) (p <
0.05). No statistically significant differences were
observed based on gender or institution type.

Table 1: Demographic Characteristics of Study Participants (n = 350)

Variable Frequency (n) Percentage (%)
Gender
Male 142 40.5%
Female 208 59.5%
Year of Study
Ist Year 70 20.0%
2nd Year 76 21.7%
3rd Year 80 22.9%
4th Year 62 17.7%
Final Year 62 17.7%
Institution Type
Public 180 51.4%
Private 170 48.6%
Table 2: Awareness and Knowledge of AI Among Students
Item Yes (n, %) No (n, %)
Heard about Al in medicine 238 (68.0%) 112 (32.0%)
Knows Al is used in diagnostics 198 (56.6%) 152 (43.4%)
Aware of Al applications in radiology/pathology 172 (49.1%) 178 (50.9%)
Received formal education/training on Al 84 (24.0%) 266 (76.0%)
Table 3: Attitudes Toward Al in Medicine
Statement Agree (n, %) Neutral (n, %) Disagree (n, %)
Al should be included in medical curriculum | 290 (82.8%) | 38 (10.8%) 22 (6.2%)
Al will improve diagnosis and patient care 265 (75.7%) | 45 (12.8%) 40 (11.4%)
Al will replace physicians in the future 79 (22.6%) 56 (16.0%) 215 (61.4%)

Discussion (3 Pages)

This study revealed a relatively high awareness (68%)
of Al among undergraduate medical students in
Pakistan, aligning with global trends [9,10]. However,
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the formal education or training on Al was alarmingly
low (24%), indicating a significant gap between interest
and institutional response. These findings support the
urgent need to integrate Al training into the
undergraduate medical curriculum.

Students overwhelmingly agreed that AI would play an
essential role in the future of medicine. More than 80%
supported the inclusion of Al in their syllabus, reflecting
similar findings from Canadian and UK-based studies
[10,12]. These results underscore a generational shift
toward digital literacy and openness to technology in
healthcare, which can be a foundation for future digital
health strategies.

Interestingly, over 60% of students disagreed with the
notion that AI would replace doctors, suggesting a
nuanced understanding that Al is a tool to aid, not
replace, clinical expertise. However, a sizable minority
expressed concern about job security and the ethical
implications of Al in clinical practice. These concerns
resonate with literature warning about over-reliance on
Al and its potential to undermine humanistic aspects of
medicine [13].

Gender differences were minimal in this study, but
students in clinical years had significantly higher
awareness and positive attitudes toward Al compared to
pre-clinical students (p<0.05). This suggests that clinical
exposure enhances the appreciation of Al's practical
applications in diagnostics, radiology, and patient
management, consistent with findings from international

literature [14].
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Despite the potential, Pakistan's medical education
system lacks a national policy or framework to
introduce Al competencies at the undergraduate level.
The Pakistan Medical and Dental Council (PMDC)
should consider revising the undergraduate curriculum
to include digital health, medical informatics, and Al
basics [15]. Teaching strategies could include blended
learning, simulation, problem-based learning (PBL), and
interprofessional workshops.

Limitations of this study include reliance on self-
reported data and its cross-sectional nature.
Longitudinal studies could explore how perceptions
evolve over time or in response to curriculum changes.
Additionally, qualitative interviews could yield deeper
insights into student concerns, motivations, and
expectations regarding Al in medicine.

Conclusion

Undergraduate medical students in Pakistan are aware
of and interested in artificial intelligence but lack
structured education on the subject. There is a pressing
need to revise medical curricula to prepare future
doctors for Al-integrated healthcare systems.
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