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Artificial intelligence (Al) is fast getting integrated into clinical
medicine and has received a lot of attention recently, after
generative Al stormed its way into daily practice in November
2022." The age-old model of patient care (doctor-patient rela-
tionship) has found a partnerin the form of machines and tech-
nology.’ Digital technology is regarded to have the potential to
improve the quality of life for populations around the world.> Al
defined as the use of machines, programmed to develop cogni-
tive functions for learning and solving problems, can augment
humanintelligence andis getting integrated into medical prac-
tice rapidly. Using machine learning (ML) technology, Al can
perform complex tasks such as speech-recognition, and pattern
identification, such as interpretation of electrocardiogram
(ECG), plain radiographs, computed tomography (CT) scans,
magnetic resonance imaging (MRI), images of skin, intestine,
and eye, and histopathology slides. Alternatively, using deep
learning (DL) technology, Al can help with clinical reasoning,
decision-making, and translation from one language to another.
Morerecently, thelargelanguagemodels(LLM) havebeeninstru-
mentalineven problem-solving andtext-generation.**

Itissuggested thatthisisthe appropriatetimetointroduceAlin
theundergraduate medical curriculaandthe postgraduateclin-
ical programmes, and this suggestion is also reflected in the
Gartner cycle.” Gartner cycle describes the stages of adoption
and maturity of new technologies in five phases: technology
transfer, peak of inflated expectations, trough of disillusion-
ment, slope of enlightenment, and plateau of productivity.

We believe that Alin clinical medicine has reached the ‘slope of
enlightenment’ and that the ‘plateau of productivity’ seems
aroundthecorner. Alisalready beingusedintheinterpretation
of radiological images, diagnosis of skin pathologies, retino-
pathy, drug discovery, and precision oncology.’ The use of Al is
alsobeingleveragedinthefightagainstinfectious diseases.’
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Chatbots, such as ChatGPT are sceptical but increasingly being
used for medical reportwriting.?More recently, ChatGPT passed
the US licensing examinations, performing close to the passing
threshold, and demonstrated a high level of concordance in its
explanations.’ The New England Journal of Medicine has estab-
lishedthe ‘Alin Clinical Medicine’ series.’Hence, the final part of
Gartner’s cycle, the ‘plateau of productivity’ seems around the
corner.

While Al is making significant strides in clinical practice, it is
imperative that medical education must keep pace with the
technologicaladvancesto produce doctors conversed with, and
competent in the use of the technology. Literature on Al in
medical education has begun to emerge. Association of Medical
Education in Europe (AMEE) has produced a guide, introducing
the impact of Al on medical educators and on medical educa-
tion’'smethods and content.*

To study the developments, and the pattern of literature on the
applicationsand possiblelimitations of the use of Alinundergra-
duate medical education, a bibliometric analysis was carried
out. Published articles on Al, either describing the integration of
Al or ML in undergraduate medical curricula or exploring the
perceptions of medical students, were extracted from the
SCOPUS database using the keywords, “artificial intelligence”
OR “machinelearning” AND “medical curriculum”, OR “medical
students”, OR “medical education”, OR “medical school”, OR
“medical college” inthetitle, abstract, and keywords of alldocu-
ments. Articles describing Al or ML, but not directly related to
teaching in undergraduate medical programmes, were
excluded. Of the 1,572 articles published till 31* December,
2021, 132 articles were included in the final analysis, which
revealed a sharp increase in number of published articles from
2018 onwards (Figure 1).

Oneexplanationforthissuddenandsharpincreaseininterestin
the subject could be theresolution ofthe World Economic Forum
passed in 2016, leading to an increased awareness and adop-
tion of Alin medicine, and the resultant surge in publications.'* A
breakup of published literature on Al in undergraduate medical
educationisshowninFigure 2.

Almost 70% of the articles described the use of Al in medical
education, assessment, and curriculum planning. Several arti-
cles described Al/ML tools to assess students and provide feed-
back across a range of skills, including surgical skills, clinical

Journal of the College of Physicians and Surgeons Pakistan 2024, Vol. 34(03): 253-255 253



Ikram Ali Burney and Nisar Ahmed

reasoning skills, and assessment of written material. Automated
surgical skills assessment using accelerometer data was corre-
lated with video analysis and was shown to be superior in
assessing surgical skills of suturing and knot tying."* Automated
systems could help save expert’s time and improve training
efficiency. An automated essay scoring (AES) system was
employed to assess constructed-response tasks, ranging from
short-answer tests to essay questions.” AES was shown to
complement the use of selected-response testing and provided
medical students with detailed feedback as part of the formative
assessment. Yet, another example was the application of ML to
Assess Surgical Expertise (MLASE) checklist to review manu-
scriptsrelatedto surgical expertise invirtual reality simulation.**
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Figure 1: Number of published articles since 1984.
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Figure 2: Pie chart showing distribution of articles according to subject
matter. “Others” include one each of Dermatology, Genetics, Physi-
ology, Psychiatry, Dental Health, Critical Care, Anatomy, and Laboratory
Medicine. Articles related to medical students included the use of
machine learning to identify patterns of high-risk drinking, and suicide
amongstmedicalstudents.

Besides the use of Al in medical education, a significant portion
of literature centred around exploring the knowledge, percep-
tions, and attitudes of medical students and residents towards
the use of Al in medicine. Medical students and junior doctors,
especially in areas such as radiology, were cognizant of the
importance of Aland saw it both as a friend and a foe. Atleast 10
studies explored the knowledge of undergraduate medical
students of Al, their perceptions aboutthe use of Alin the field of
radiology, and theirapprehensions about pursuing radiology as
a career. Whereas, the majority of the interviewed students

were aware of the discussion of the use of Al in radiology, a
significant number expressed the need for further information
about the potential use of Al in radiology.” About 50% thought
that Alwas diagnostically superiorand between 25 and 50% felt
threatened and feltthat AImightreplacetheminradiology.

Medical students express theirdesire to understand technology
better and even wish to learn the use of technology in their
formative years. Alis unlikely to replace clinicians, but once the
tools are integrated into the clinical flow, clinicians with Al skills
willhaveanadvantageoverclinicians without the skills. Compe-
tencies that medical graduates should acquire during their
studies may include the basic concepts and terminology of Al,
statistics, data science, awareness of functions and features of
Al-related tools and applications, organising workflow in accor-
dance with the work logic of Al, knowledge of areas where Al
applications can offer healthcare solutions, and the awareness
of the legal and ethical norms, and technical difficulties.”
Advancements in generative Al require medical curricula to
adapt skills such as digital literacy, critical thinking, evidence-
based practice, interpersonal collaboration, and continuous
professional development.” The doctors of tomorrow need to
be experts not only in the biomedical and clinical sciences but
alsoneedtobeabletodeal withthe interface between medicine
andmachines.

Medical education needs to keep pace with changes in medical
practice. As the doctors of tomorrow need to be well-versed to
beabletofunctionbetter, they alsoneedtobeawareofthe chal-
lengesrelatedtotechnical, ethical, and legal issues, such asthe
dependence of Al on the data on which algorithms are devel-
oped, issues related to intellectual property rights, propagating
wrong or fake facts, wrong or early versions of documents being
available freely, and copyright lawsuits, to mention a few. Also,
the need for the ever-important human touch in clinical
medicine 'warm hands' and demonstration of empathy need to
be stressed. Introduction of Alin medical curricula will help both
medical professionals, as wellasthe medical students, tounder-
standthe conceptand applications of Alto maximiseits use.
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