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Background: Artificial Intelligence (Al) is changing healthcare practices at a rapid pace. As future
medical professionals, medical students must comprehend its applications and ethical implications. The
research is intended to evaluate the knowledge, familiarity, and attitudes of medical students towards
Artificial Intelligence (AI) in medicine, with particular emphasis on its ethical aspects and possible
influence on healthcare. Methods: This analytical research was carried out from 1 Jan to 30 Jun 2024,
at Sialkot Medical College. Three hundred and sixty (360) medical students, from first to final year,
were recruited using convenience sampling method. Data were gathered using a structured
questionnaire on Google Forms, addressing demographic information, knowledge about Al, ethical
issues, and self-efficacy in Al applications. Chi-square test was applied to assess associations between
categorical responses, and p<0.05 was considered statistically significant. Results: Only 40% of
students rated intermediate familiarity, indicating insufficient knowledge, even though 60% of students
attended Al lectures. While strong worries about data privacy (85%) and accountability (80%)
remained, no significant connections were detected on Chi-square analysis. The majority (85%)
identified medical imaging as the primary application of Al, and 75% thought it improves patient
outcomes. Conclusion: The results show increased mindfulness of Al in medical students and stresses
the necessity of specific education on its ethical and clinical implications to ensure the responsible

implementation of Al in medical practice.
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INTRODUCTION

Artificial intelligence (Al) evolved over time in sporadic
fashion, but more recently gained popularity with the
innovation of deep learning and artificial neural networks
(machine learning models composed of many layers of
interconnected artificial neurons that can automatically
learn patterns from data and make predictions). ‘Al’ as a
term was first used by John McCarthy in 1955." It has
been defined as a machine that can exhibit intelligent
behaviour, like perception, reasoning, learning, or
communication, and be able to execute tasks that human
beings normally accomplish. Artificial intelligence (Al)
consists of three fundamental paradigms: symbolic
(logic- and knowledge-based), statistical (probabilistic
methods, machine learning), and sub-symbolic
(embodied intelligence, search). Several problem
domains (perception, thinking, knowledge, planning, and
communication) are addressed by these paradigms.
Medical applications of Al remain an emotive
issue that scientists are highly interested in, and it is
being developed and enhanced continuously.” The
application of Al in education has evolved considerably
over the last 25 years, with technological developments
such as ‘teacher bots,” a teaching assistant responsible for
presenting content, providing feedback, and tracking
progress. This increasingly prevalent use in the
educational sector has shown promise to assist students

in identifying areas of knowledge deficit and receive
targeted assistance, freeing teachers from routine tasks
and enabling them to adapt students in a manner that
facilitates personalized and adaptive learning process.’

Artificial intelligence (Al) is fast being used in
medical and dental education to the advantage of both
students and teachers. Simulated training and teaching
using Al is one major application of Al in the field. With
Al the trainee can perform intricate surgeries on virtual
patients without risking real patients’ lives.* The type of
practical learning is also flexible, allowing learners to
follow the track on their own until they understand them.
Al algorithms are a method of machine learning that can
search vast amounts of health data to identify patterns
and enhance diagnosis” However, challenges in
implementing Al into teaching medicine and dentistry
need to be overcome.

There are fears that there can be a shortage of
empathy and human interaction in medical therapy and
diagnosis, and there is also a fear that students will be too
dependent on Al and do not understand the importance
of problem-solving and critical thinking. The reliability
and unbiased operation of Al systems can also be
compromised, possibly leading to wrong diagnoses or
treatment plans.’ The use of Al in dentistry education has
shown promising outcomes in enhancing the teaching
process and patient care. Virtual simulations allow
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dentistry students to conduct complex procedures like
filling and root canal therapy without injuring actual
patients. The adaptability of this type of hands-on
training permits students to work at their own speed and
repeat procedures until proficient.” Nevertheless,
implementing Al into clinical and dental education is not
without challenges. There can be concerns regarding the
lack of human touch and compassion in medical
diagnosis and treatments, whereas there is the risk that
students can become overly dependent on Al and fail to
hone their analytical and problem-solving skills.®

Students can choose to submit tasks they have
not completed using automatic essay writers and online
cheating software, and by modifying the scoring scale,
they can artificially inflate their grades. Academic
institutions are responsible for developing policies to
avert such situations and uphold the integrity of the
learning process.” Inclusion of Al in the curriculum of
medical education offers pros and cons. The assessment
of medical student’s knowledge and competencies may
be made unbiased, objective, and uniform through using
Al algorithms while generating questions. To enhance
the learning of students, Al algorithms can also make
tests more individualized by reviewing student
performance information and creating questions that
focus on areas of weakness.'”

This study attempts to evaluate medical
students’ knowledge and attitudes toward the application
of Artificial Intelligence (Al) and its ethical issues in
medicine. Through their level of familiarity and
concerns, the research aims to determine areas of gaps in
education and equip future health professionals with the
readiness to accept Al integration. This will inform
curriculum development and ethical education in
medical training.

MATERIAL AND METHODS

This analytical study was carried out at Sialkot Medical
College from Jan 1, 2024, to Jun 30, 2024 after taking
ethical approval (MRC/IRB/24001). A total of 360
medical students were recruited by using a convenience
sampling method after determining the sample size by
Open epi website calculator.” The study population
included students of the 1%, 2, 3, 4™ and final years
of their medical course. Inclusion criteria involved being
currently enrolled in the medical program, having
completed at least one year of study, and having no
prior formal education in applying Artificial Intelligence
in medical practice. Students who refused to participate
or had not satisfied the enrolment or study completion
criteria were removed from the study. Data were
collected through a guided questionnaire sent through
Google Forms and evaluated the students’ knowledge,
acquaintance, and ethical aspects of Al in medicine.
Participants were asked to rank their familiarity and
frequency through Likert-scale questions.'”

Not familiar: ‘T have little or no knowledge of AI; I

cannot describe basic concepts or examples’.

e Slightly familiar: ‘I have heard of Al and can
recognize basic terms but cannot explain how it is
used in clinical practice.’

e Moderately familiar: ‘I can explain basic Al concepts,
name some clinical applications, and interpret simple
Al outputs with guidance.’

e Very familiar: ‘I can critically appraise Al methods,
apply Al tools in practice, and explain strengths/
limitations to colleagues.’

The gathered data were then analysed through
relevant statistical procedures to make conclusions
about the perceptions and knowledge of students
concerning Al in medicine. Data obtained through the
research were analysed through relevant statistical
procedures to provide meaningful and reliable results.
Descriptive statistics were computed in terms of
frequencies and percentages to characterize the
demographic background of the respondents, their level
of knowledge, familiarity, and attitudes towards Al and
ethical considerations of Al in medicine. Chi square
tests were used and p<0.05 was considered to be
statistically significant.

RESULTS

The study surveyed a diverse group of medical students,
with the majority aged 21-23 years (35%) and slightly
more females (55%). Most were in their 3" or 4 year of
study. (Table-1).

Most participants are moderately familiar with
Al (40%) and 60% have attended an Al seminar. Al is
widely recognized for its applications in medical
imaging (85%) and diagnostics (80%). Confidence in
Al varies, with the majority rating their confidence level
as 3 out of 5 (40%). There were no statistically
significant differences in familiarity or seminar
attendance (p=0.475). (Table-2).

The majority of participants perceived that Al
could potentially improve patient outcomes (75%,
p=0.0006), reflecting their understanding of AI’s
clinical potential rather than any direct observation, as
the respondents were medical students, not practising
clinicians. Students’ views on Al ethics were assessed
using a structured Likert-scale questionnaire, where
they rated the importance of Al ethics education. Half
(50%) rated training on Al ethics as ‘very important’
(p=0.0001), highlighting strong recognition of ethical
literacy as essential to responsible medical practice.
The significance values were derived using the Chi-
square test, comparing categorical variables to
determine associations between Al familiarity, ethics
awareness, and perceived outcomes. Key ethical
concerns included data privacy (85%) and
accountability for Al errors (80%), whereas only 20%
believed Al should play a direct role in clinical

54 https://pps.org.pk/PJP/21-4/Zulfi.pdf


https://pps.org.pk/PJP/21-4/Zulfi.pdf

@00

Pak J Physiol 2025;21(4)

decision-making (p=0.0000). Slightly over half (55%)
had encountered Al ethics in their education, but this
finding was not statistically significant (p=0.317).
(Table-3).

The majority of participants did not believe
that Al will replace doctors (85%, p=0.000). Improved
accuracy in diagnosis is seen as the most significant
advantage of Al (50%). Ethical concerns (40%) and
privacy issues (30%) are the top personal concerns
regarding Al. Most participants view the overall impact
of Al on healthcare as somewhat positive (60%,
p=0.000). (Table-4).

Table-1: Demographics of study participants

Category Sub-category Percentage
Age Group 1-20 25
(years) 21-23 35
24-26 20
27-29 15
30 and above 5
Gender Male 45
Female 55
Year of Study 1* Year 10
2" Year 20
3" Year 30
4™ Year 25
5" Year 15

Table-2: Knowledge about Al in medicine

Category Sub-category Percentage P
Familiarity with AI|Not familiar 10
Slightly farmhar. . 30 0475
Moderately familiar 40
Very familiar 20
Attended AL Yes 60
Seminar No 40 0475
Areas Al can be Diagnostics 80
Applied Treatment planning 70
Personalized medicine 60
Medical imaging 85
Administrative tasks 50
Other 10
Confidence in AI |1 (Not confident at all) 5
Applications (1-5) |2 15
3 40
4 25
5 (Very confident) 15
Table-3: Ethical implications of Al in medicine
Category Sub-category Percentage p
Believe Al Yes 75
improves patient [No 0.0006*
outcomes 25
Main ethical Data privacy & security 85
concerns Bias in Al algorithms 70
Job displacement 55
|Accountability for Al
errors 80
Other 5
Al role in clinical |Yes 20
decisions INo 65 0.0000*
Maybe 15
Importance of INot important 15
training on Al Moderately important 35 0.0001*
ethics [Very important 50
Encountered AI  |Yes 55 0317
ethics in education [No 45 )

Table-4: Personal opinions and future perspectives

Category Sub-category Percentage| p
Al Replacing Yes 15 «
Doctors No 85 0.000
Significant Improved accuracy in diagnosis 50
Advantage of Al |Faster data processing 25

Reduction in human error 15

Cost efficiency 10
Personal Ethical concerns 40
Concerns about |Privacy issues 30
Al Dependence on technology 20

Loss of jobs 25

Lack of personal interaction 15

Other 5
Overall Impact |Negative 15
of Al on Neutral 25 0.000*
Healthcare Somewhat positive 60
DISCUSSION

The findings of this study provide valuable insights into
the current level of awareness and perceptions of Al
among medical students. The statistics indicate that 40%
of the students are quite familiar with Al, and 20% of
them self-report that they are very familiar. This is
consistent with results by Al Saad ef al'', who noted that
47% of students were generally aware of Al and 68.4%
thought that AI training must be mandatory among
medical students. The increasing interest can be
observed, as 60% of the respondents in our survey were
present at an Al seminar, which supports the rationale
behind the necessity of further studies on the 10% who
stated that they were unaware of Al

In terms of application fields, medical imaging
(85%) and diagnostics (80%) were found to be the most
significant fields where Al can be utilized, followed by
treatment planning (70%) and personalised medicine
(60%). These results concur with the literature, as the
study by Park et al'* highlighted the promise of Al in
transforming medical imaging and diagnosis.
Nonetheless, enthusiasm regarding the abilities of Al
should be tempered with prudence, as the study by Pinto
dos Santos D er al”, reported that AI’s promise is
exaggerated, and its real-world applications are limited.

Confidence levels in Al applications were
moderate among participants (40%), which is similar to
findings by Pinto dos Santos D et al"’, where students
acknowledged AI’s potential but expressed concerns
about data privacy and reliability. In our study, 75%
agreed that AI enhances patient outcomes, echoing
Ahmed et al', who found that 76.7% of respondents
supported integrating Al into medical curricula for its
promise in improving healthcare outcomes.

Ethical issues are a significant concern, with
85% of our students being concerned with data privacy
and 80% with accountability for Al mistakes. These
results are in line with those of the Chan ez al™* study,
which also reported similar concerns among clinicians
regarding the ethical implications of Al in clinical
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practice. The need for training on Al ethics is further
underscored by the fact that 50% of students in our
study find it very important, supporting Park ez a/'> and
Chan and Zary'", who stressed that medical education
should include both technical and ethical dimensions of
Al for responsible clinical use.

Majority of students said they were taught Al
ethics reflecting integration of Al-related learning
materials into medical education. Nevertheless, the
insignificant p=0.317 indicates that exposure is not
consistent among the institutions. This result is
consistent with Pinto dos Santos D ef al'"* as well as with
the findings of other researchers in the recent past like
Roy et al” who highlighted the fact that medical
students would prefer more formal and systematic
education on Al and its ethical aspects. Only 15% of
respondents believed Al could replace doctors, whereas
85% disagreed (p=0.000). This is in line with Roy E et
al, who stressed that Al should supplement human
clinical judgment among aspiring doctors, and Pinto dos
Santos D et al", who found that students see Al as a
tool rather than a replacement for clinicians.

Students found some key benefits of Al, most
notably in increasing diagnostic accuracy (50%) and
accelerating data processing (25%). But these advantages
are balanced by worries regarding ethical concerns
(40%) and privacy (30%), which indicate a guarded
optimism regarding AI’s potential in healthcare. Overall,
the attitude towards Al’s influence on healthcare is
largely positive, with 60% of students perceiving it as
somewhat positive. This suggests that despite concerns,
students generally acknowledge AI’s revolutionary
potential in improving healthcare outcomes.

The study had strength that the sample was
quite representative of all years of medical study.
Structured questionnaire was used to ensure consistency
in data collection. However, the information is self-
reported and can be biased and the sample is restricted
to a single institution which may have implications on
the generalizability to other medical schools or regions.

CONCLUSION

Medical students are aware of the role of Al in medicine,
specifically in diagnostics and imaging, but have serious
ethical concerns. Al is considered as an assistant, not a
replacement for physicians. There is need to improve Al
education as part of medical curricula in order to balance
its advantages and ethical issues.
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