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2025 from numerous diagnostic applications in radiology and pathology

oday, artificial intelligence is used in various aspects of medicine,

to therapeutic and interventional applications [1]. Studies show
that the application of artificial intelligence techniques in clinical decision support
has been effective in various medical disciplines, including clinical anesthesia [2].
Anesthesia, as a specialized field, which is a central element in medical practice,
focuses on several elements of clinical care, including intraoperative and critical
care, pain management, drug delivery and discovery[3]. Currently, the specialty

of anesthesia has undergone significant evolution and has increased the safety and
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complexity of surgical and medical procedures [4]. The application of artificial
intelligence in the field of anesthesia is also growing, with artificial intelligence in
anesthesia showing the potential to increase the prediction of treatment outcomes,
reduce costs and optimize the delivery of anesthesia care [5-6]. There are reports
of the application of this technology in the field of anesthesia, including in airway

management, ultrasonic-assisted diagnosis, intelligent drug delivery systems, in-

Key Words: traoperative monitoring and early warning, intraoperative complications and mor-
Digital Technol . i . . . ,

reta ccmo’osy | tality prediction, and intensive care treatment. This can change the practice of
Education, Artificial
Intelligence, Anesthesia. clinical anesthesia, optimize treatment processes, and improve patient prognosis
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[7]. Therefore, mastering Al technology is very im-
portant for providing safe, efficient, and cost-effec-
tive clinical anesthesia [7]. In order to benefit from
this practical development, it is necessary for anes-
thesia residents to be trained in this field. This train-
ing aims to increase their competence in the digital
age and prepare them for the not-so-distant future,
which has clinical, educational, technological, and

systemic imperatives in various aspects.

The These imperatives indicate that Al training
for anesthesiologists in Iran is a pressing and multi-
faceted need that not only helps improve the safety
and quality of anesthesia care, but also prepares the
workforce to face future technological develop-
ments, fills educational gaps, and paves the way for
further innovations in the Iranian healthcare system.
The design and development of an Al training pro-
tocol for anesthesiologists can be based on a De-
sign-Based Research (DBR) framework or a Mixed
Methods Research approach; however, one of the
best methods in this regard is the use of the 6-step
approach of Kern and Thomas [10-8]. This protocol
is adapted in a way that is compatible with both the
scientific principles of medical education and the
specific characteristics of the Iranian healthcare sys-
tem [10-8]. This approach to designing and develop-
ing Al training for anesthesiologists in Iran includes
the following steps: 1- General Needs Assessment
(identifying the problem and its importance, exam-
ining the current situation in Iran, identifying key
stakeholders): Although Al is recognized as a power-
ful tool in improving the quality of healthcare inter-
nationally, there is no systematic, codified training
program in the curricula of anesthesiologists in Iran,
leading to a significant gap in the knowledge and

skills necessary to interact with future technologies.

In this context, it is very important to identify threats
and opportunities, provide the necessary infrastruc-
ture, and formulate regulations and policies, as well
as determine key stakeholders. 2- Targeted Learners
Needs Assessment: In this stage, a detailed assess-
ment of the current knowledge, skills, and attitudes
of anesthesia residents can be obtained using survey
and questionnaire methods, focus groups, expert
interviews, and observation, and educational needs
can be prioritized based on urgency and importance.
3- Determining Learning Goals and Objectives: Un-
doubtedly, empowering anesthesia residents in Iran
to understand, interact, use safely and ethically, and
critically evaluate artificial intelligence technolo-
gies in their clinical practice, in order to promote
patient safety, improve the quality of care, and opti-
mize anesthesia processes is an overall goal. How-
ever, specifying specific learning objectives in the
areas of knowledge, skills, and attitudes is of great
importance. 4- Educational Strategies: Developing
educational content as well as determining appro-
priate teaching methods, educational resources, and
capable instructors is done at this stage. Educational
content can include the following: Fundamentals of
Artificial Intelligence and Data Science; Basic con-
cepts of data and basic principles of statistics and
probability required to understand artificial intelli-
gence; Introduction to programming tools; Appli-
cations of artificial intelligence in anesthesia; In-
troduction to intelligent and predictive monitoring
systems; Artificial intelligence in operating room
management and planning; Artificial intelligence
in simulation and robotics; The future of artificial
intelligence in anesthesia and the role of residents;
Ethics, security and privacy in artificial intelligence.
5- Implementation: The implementation stage re-

quires careful phasing; first, initial feedback is
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collected in the pilot phase, and after identifying the
strengths and weaknesses of the program, content
and method validation is performed after modifica-
tions, and finally, in order to integrate the program
into the training topics of anesthesia residents across
the country, national implementation is carried out
with the approval of the Ministry of Health. At this
stage, organizational coordination, resource devel-
opment, training and empowerment of instructors
are required. 6- Evaluation: Evaluation should be
carried out at different levels including learning,
behavior and outcomes with appropriate tools and
a specific and continuous schedule. This stage also
requires a feedback loop. The collected data should
be analyzed and presented to the program steering
committee, and the work of correction, updating and
improvement should be ongoing to ensure its effec-
tiveness and dynamism. It must be accepted that
artificial intelligence technology is rapidly chang-
ing in the field of health, especially in the field of
anesthesia, and anesthesia assistants, as one of the
main pillars of the anesthesia team, are in dire need
of acquiring the necessary knowledge and skills to
effectively and safely interact with these emerging
technologies. Designing and implementing a com-
prehensive and systematic training program is a
fundamental step in preparing anesthesia assistants
in Iran to face the challenges and opportunities of
the era of artificial intelligence in health. Howev-
er, we face challenges such as accurately defining
the scope and depth of educational content, keep-
ing pace with the rapid advances in artificial intelli-
gence, lack of faculty and specialists with sufficient
knowledge, lack of IT infrastructure and access to
appropriate data, resistance to change and innova-
tion, differences in the level of digital literacy and

familiarity with technology, and ethical and legal

considerations related to artificial intelligence in
medicine. Therefore, adopting proactive strategies,
interdisciplinary collaboration, and support from
upstream institutions can greatly contribute to the
success of this project and pave the way for training
a new generation of anesthesiologists ready to face

the future of medicine.
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