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Abstract: The rapid development of digital technologies has significantly
transformed modern healthcare, particularly in the field of medical decision-
making. Artificial intelligence-based medical decision-making systems are
increasingly being used to support physicians in diagnosis, treatment planning,
disease prediction, and patient monitoring. These systems employ methods of
Machine Learning, Deep Learning, and data analysis to process large volumes of
clinical information obtained from electronic medical records, medical imaging,

and laboratory tests.

The purpose of this study is to examine the principles of developing and
applying artificial intelligence-based medical decision-making systems in
healthcare institutions. The article analyzes the main stages of system
development, including data collection, preprocessing, algorithm selection, model
training, validation, and integration into clinical practice. Special attention is given
to the advantages of such systems, including increased diagnostic accuracy,
reduced risk of medical errors, faster decision-making, and personalized treatment
strategies.

At the same time, the study highlights several challenges associated with the
implementation of these technologies, such as data security, ethical concerns,
algorithm transparency, and the need for regulatory frameworks. The findings
indicate that artificial intelligence-based medical decision-making systems have
strong potential to improve the quality and efficiency of healthcare services and
may become an essential component of future digital medicine.
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Introduction: The continuous growth of medical data and the increasing
complexity of clinical practice have created a strong need for advanced
technologies capable of supporting healthcare professionals in decision-making
processes. Modern healthcare institutions generate vast amounts of information
from electronic medical records, laboratory results, medical imaging, genomic
data, and patient monitoring systems. The effective interpretation of these data is
often difficult due to their large volume, diversity, and rapid accumulation.
Consequently, physicians may face challenges in making timely and accurate
decisions, particularly in situations requiring urgent diagnosis or complex
treatment planning.

In recent years, Artificial Intelligence has emerged as one of the most
promising technologies for improving the quality of medical services. Artificial
intelligence-based medical decision-making systems are designed to assist
physicians by analyzing clinical data, identifying hidden patterns, predicting
disease progression, and recommending optimal treatment strategies. Unlike
traditional clinical information systems, these intelligent systems are capable of
learning from previous cases and continuously improving their performance
through the application of Machine Learning and Deep Learning methods.

The concept of medical decision support systems first appeared in the
second half of the twentieth century. Early systems were mainly rule-based and
relied on predefined knowledge provided by medical experts. One of the first well-
known examples was MYCIN, developed in the 1970s to assist in diagnosing
bacterial infections and recommending antibiotics. Although such systems
demonstrated the potential of computerized decision support, their capabilities
were limited by the inability to process large datasets and adapt to new clinical
situations. The development of artificial intelligence and the availability of large-
scale healthcare databases have significantly expanded the possibilities of medical
decision-making systems.

Today, artificial intelligence is actively used in various medical fields,
including radiology, cardiology, oncology, neurology, and emergency medicine.
For example, Al algorithms can analyze medical images to detect tumors, classify
skin lesions, identify signs of cardiovascular diseases, and predict the likelihood of
complications. In radiology, deep neural networks have demonstrated diagnostic
accuracy comparable to that of experienced specialists in detecting diseases from
X-ray, CT, and MRI images. Similarly, in cardiology, machine learning models are
widely applied for predicting heart disease risk and interpreting electrocardiogram
signals.
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The increasing use of electronic health records has further accelerated the
development of intelligent decision-making systems. By integrating patient history,
laboratory results, and imaging data into a single platform, these systems provide
physicians with comprehensive and evidence-based recommendations. Such
technologies are particularly valuable in hospitals with high patient loads, where
rapid and accurate decision-making is essential. In addition, artificial intelligence
contributes to the development of personalized medicine by enabling treatment
plans tailored to the individual characteristics of each patient.

Despite these advantages, the implementation of artificial intelligence-based
medical decision-making systems remains associated with several important
challenges. The reliability of AI models depends heavily on the quality and
completeness of the available medical data. Inaccurate or biased data may lead to
incorrect recommendations and potentially harmful clinical decisions. Moreover,
the use of patient data raises issues related to privacy, cybersecurity, and ethical
responsibility. Another major problem is the limited transparency of many Al
algorithms, often referred to as the “black box™ effect, which makes it difficult for
physicians to understand how a particular recommendation has been generated.

In addition, healthcare professionals may be reluctant to rely on artificial
intelligence due to a lack of trust, insufficient technical knowledge, or concerns
about losing professional autonomy. Therefore, the successful implementation of
such systems requires not only technological development but also legal
regulation, staff training, and the establishment of ethical standards. International
organizations such as the World Health Organization and the Food and Drug
Administration are already developing recommendations and regulatory
approaches for the safe use of Al technologies in healthcare.

The purpose of this article is to investigate the principles of developing and
applying artificial intelligence-based medical decision-making systems, to analyze
their advantages and limitations, and to determine their role in improving the
quality and effectiveness of modern healthcare.

Results and Discussion

The analysis of modern artificial intelligence-based medical decision-
making systems demonstrates that their implementation significantly improves the
quality, speed, and accuracy of clinical decisions. The obtained results indicate that
intelligent systems are capable of processing large volumes of heterogeneous
medical information and transforming them into clinically useful
recommendations. In comparison with conventional decision support methods, Al-
based systems provide a higher level of diagnostic precision and reduce the
probability of human error.
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One of the most important findings is the high diagnostic performance of
systems based on Machine Learning and Deep Learning algorithms. In radiology,
deep neural networks have shown strong effectiveness in detecting tumors,
fractures, and pulmonary diseases from X-ray, CT, and MRI images. Several
studies demonstrate that AI models can identify early signs of disease with an
accuracy comparable to or even exceeding that of experienced radiologists. For
example, intelligent image analysis systems are capable of recognizing subtle
abnormalities that may be overlooked during routine examination. This contributes
to earlier diagnosis and more effective treatment.

The use of Al-based decision-making systems in cardiology has also
produced positive results. Algorithms trained on electrocardiographic data,
laboratory indicators, and patient history can predict the risk of cardiovascular
diseases, arrhythmias, and postoperative complications. In particular, machine
learning models have demonstrated high sensitivity in identifying patients at risk
of heart failure and myocardial infarction. As a result, physicians can initiate
preventive measures at earlier stages and reduce the likelihood of severe outcomes.

In oncology, artificial intelligence systems assist physicians in selecting the
most appropriate treatment strategy for individual patients. By analyzing tumor
characteristics, genetic markers, and previous treatment outcomes, Al systems
support personalized therapy planning. This approach is closely related to the
principles of Personalized Medicine and allows healthcare providers to choose
more effective therapeutic interventions while minimizing unnecessary side
effects. In some cases, Al algorithms are used to predict the probability of
recurrence and patient survival, which improves long-term disease management.

The study also revealed that the integration of intelligent systems with
electronic health records increases the efficiency of healthcare organizations. Al-
based systems can automatically analyze large datasets stored in electronic records
and generate recommendations for diagnosis, treatment, and monitoring. This
reduces the time required for clinical documentation and allows physicians to
focus more on direct patient care. Furthermore, automated alerts and reminders
help prevent medication errors, missed diagnoses, and delays in treatment.

An important advantage of Al-based medical decision-making systems is
their ability to support clinical work in emergency situations. In intensive care
units and emergency departments, such systems rapidly analyze vital signs and
laboratory results to predict the deterioration of a patient’s condition. Early
warning models are particularly effective in identifying the risk of sepsis,
respiratory failure, and cardiac arrest. Rapid identification of critical conditions
improves patient survival and reduces the burden on healthcare personnel.

"IkoHoMuKa u couuyM' Ne4(143) 2026 www.iupr.ru



Despite these positive results, the discussion shows that several limitations
continue to hinder the widespread implementation of artificial intelligence in
medical decision-making. One of the primary problems is the dependence of Al
algorithms on the quality and representativeness of medical data. If training
datasets contain incomplete, outdated, or biased information, the resulting model
may generate inaccurate recommendations. For example, systems trained on data
from a limited population may perform poorly when applied to patients of different
age groups, ethnic backgrounds, or geographic regions.

Another important issue is the lack of transparency in many Al algorithms.
Complex neural networks often operate as “black box” systems, making it difficult
for physicians to understand the reasons behind a specific recommendation. This
reduces trust in the technology and may limit its acceptance in clinical practice. To
address this challenge, researchers increasingly focus on the development of
explainable artificial intelligence, which aims to make the decision-making process
more understandable and interpretable for healthcare professionals.

The implementation of Al-based systems also raises serious ethical and legal
concerns. The collection and processing of sensitive patient data require strict
protection mechanisms and compliance with healthcare regulations. Unauthorized
access to medical records may lead to violations of patient privacy and
confidentiality. Moreover, the question of responsibility remains unresolved: if an
Al system produces an incorrect recommendation that harms a patient, it is unclear
whether responsibility belongs to the physician, the software developer, or the
healthcare institution.

International organizations and regulatory agencies have begun to address
these challenges. The World Health Organization has emphasized the importance
of transparency, fairness, accountability, and data security in the implementation of
Al technologies. Similarly, the Food and Drug Administration has introduced
frameworks for evaluating and approving Al-driven medical software. These
measures are expected to increase trust in artificial intelligence and facilitate its
safe integration into healthcare practice.

The discussion confirms that artificial intelligence should not replace
physicians but rather function as an additional tool for supporting clinical
decisions. The most effective approach is the collaboration between healthcare
professionals and intelligent systems. Physicians provide clinical experience,
ethical judgment, and communication with patients, while Al contributes rapid
data analysis and evidence-based recommendations. Such cooperation creates the
conditions for more accurate, efficient, and patient-centered healthcare.

Conclusion
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In conclusion, the development and application of artificial intelligence-
based medical decision-making systems represent one of the most significant
directions in the digital transformation of healthcare. The study has shown that
these systems are capable of improving diagnostic accuracy, accelerating clinical
decision-making, reducing the number of medical errors, and supporting
personalized treatment strategies. By processing large volumes of clinical
information obtained from electronic health records, laboratory tests, and medical
imaging, Al technologies provide physicians with valuable recommendations that
enhance the overall quality of medical care.

The findings indicate that methods of Machine Learning and Deep Learning
are particularly effective in such fields as radiology, cardiology, oncology, and
emergency medicine. Their integration into clinical practice contributes to earlier
disease detection, more accurate prognosis, and better management of patients with
complex medical conditions. In addition, Al-based decision-making systems
reduce the administrative burden on healthcare professionals and improve the
efficiency of healthcare institutions.

At the same time, the successful implementation of these technologies
depends on overcoming several important challenges. The reliability of Al systems
is closely related to the quality and completeness of the medical data used for
training and validation. Problems associated with algorithm transparency, ethical
responsibility, data privacy, and legal regulation remain major barriers to
widespread adoption. Therefore, future research should focus on the development
of explainable and secure Al models, as well as on the creation of international
standards for their safe use in healthcare.
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