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Abstract. Artifi cial intelligence (AI) has become a transformative force across 
numerous sectors, particularly in healthcare. In the fi eld of medical diagnostics, AI 
technologies are reshaping traditional approaches by enhancing both the speed and 
precision of disease detection. This paper analyzes contemporary developments in the 
application of AI for diagnostic purposes, emphasizing its capacity to utilize extensive 
clinical datasets and genomic information to improve predictive modeling, early 
detection, and preventive strategies, thereby contributing to improved patient care 
outcomes. The study seeks to evaluate emerging directions in AI-driven diagnostics 
and assess their broader implications for the modernization of healthcare systems. This 
analytical review is grounded in a comprehensive examination of scholarly literature 
retrieved from major academic databases, including Scopus, PubMed, Web of Science, 
and Elsevier. The selection of sources was guided by clearly defi ned inclusion and 
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exclusion criteria centered on AI methodologies and their diagnostic applications. The 
findings reveal a significant expansion in the integration of AI into medical diagnostics, 
underscoring its effectiveness in processing complex and large-scale patient data to 
generate reliable and clinically relevant diagnostic insights. Ongoing advancements in 
AI technologies facilitate the rapid evaluation of heterogeneous patient information, 
such as clinical histories, demographic characteristics, and laboratory findings. As a 
result, diagnostic practices are becoming increasingly data-driven, anticipatory, and 
precise, offering substantial potential for healthcare improvement. Nevertheless, despite 
its considerable capabilities, AI should be regarded as a supportive instrument rather 
than a substitute for medical professionals in the diagnostic process.
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Аннотация. Жасанды интеллект (ЖИ) әртүрлі салаларға, соның ішінде денсау
лық сақтау саласына да айтарлықтай әсер етті. ЖИ ауруларды диагностикалау 
үдерісін тиімділік пен дәлдікті едәуір арттыру арқылы түбегейлі өзгертуде. 
Бұл зерттеу ауруларды диагностикалауда ЖИ қолданудың қазіргі үрдістерін 
қарастырады және клиникалық болжамдарды, ауруларды анықтау мен алдын алуды 
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жақсарту үшін ауқымды клиникалық деректер мен геномиканы пайдаланудың 
әлеуетіне ерекше назар аударады. Соның нәтижесінде науқастардың емдеу 
нәтижелері жақсарады. Зерттеудің мақсаты — ауруларды диагностикалауда ЖИ 
қолданудың соңғы үрдістерін талдау және осы технологиялық жетістіктердің 
денсаулық сақтау саласын қалай өзгерте алатынын түсіну. Бұл аналитикалық шолу 
Scopus, PubMed, Web of Science және Elsevier сияқты академиялық дерекқорларда 
жүргізілген кең көлемді әдебиеттерді талдауға негізделген. Зерттеуде ЖИ әдістері 
мен олардың ауруларды диагностикалауда қолданылуына бағытталған енгізу және 
шығару критерийлері пайдаланылды. Нәтижелер медициналық диагностикада 
ЖИ-дің қарқынды дамып келе жатқанын көрсетеді және оның пациенттерге 
қатысты үлкен көлемдегі деректерді тиімді өңдеп, талдау арқылы дәл әрі нақты 
диагноз қою мүмкіндігін айқындайды. ЖИ технологияларының үздіксіз дамуы 
медициналық тарих, демографиялық мәліметтер және зертханалық талдау 
нәтижелері сияқты әртүрлі пациент деректерін жылдам бағалауға мүмкіндік 
береді. Бұл жетістіктер диагностиканы болжаушы, алдын алушы және анағұрлым 
дәл етеді, соның нәтижесінде денсаулық сақтау жүйесінде елеулі өзгерістер 
болады деп күтілуде. Алайда, ЖИ қуатты құрал болғанымен, ол ауруларды 
диагностикалауда дәрігердің рөлін толық алмастыра алмайтынын атап өткен жөн.

Түйін сөздер: жасанды интеллект, машиналық оқыту, терең оқыту, медициналық 
деректер, ауруларды болжау, клиникалық шешім қабылдау
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Аннотация. Искусственный интеллект (ИИ) оказывает значительное влияние 
на различные сферы, включая здравоохранение. В частности, технологии 
ИИ трансформируют медицинскую диагностику, существенно повышая 
эффективность и точность выявления заболеваний. В данном исследовании 
рассматриваются современные тенденции применения ИИ в диагностике 
заболеваний с акцентом на его потенциал в использовании крупномасштабных 
клинических данных и геномной информации для совершенствования 
клинического прогнозирования, диагностики и профилактики заболеваний, 
что в конечном итоге способствует улучшению результатов лечения пациентов. 
Целью исследования является анализ современных тенденций использования 
ИИ в диагностике заболеваний и определение того, каким образом данные 
технологические достижения могут трансформировать сферу здравоохранения. 
Настоящий аналитический обзор основан на широком анализе научной 
литературы, представленной в таких академических базах данных, как Scopus, 
PubMed, Web of Science и Elsevier, с применением критериев включения и 
исключения, ориентированных на методы ИИ и их использование в диагностике 
заболеваний. Полученные результаты свидетельствуют о стремительном росте 
применения ИИ в медицинской диагностике и подчеркивают его способность 
эффективно обрабатывать и анализировать большие объемы данных пациентов, 
обеспечивая точные и надежные диагностические решения. Постоянное развитие 
технологий ИИ позволяет оперативно оценивать разнородные данные пациентов, 
включая медицинский анамнез, демографические характеристики и результаты 
лабораторных исследований. Эти достижения делают диагностические процессы 
более прогностическими, профилактическими и точными, что открывает 
значительные перспективы для трансформации системы здравоохранения. 
Однако, несмотря на высокий потенциал ИИ как мощного инструмента, он не 
может полностью заменить роль врача в процессе диагностики заболеваний.

Ключевые слова: искусственный интеллект, машинное обучение, глубокое 
обучение, медицинские данные, прогнозирование заболеваний, клиническое 
принятие решений

Introduction. Artificial intelligence (AI) is increasingly reshaping modern healthcare 
systems, particularly in the domain of disease diagnostics, by enhancing precision, 
operational efficiency, and individualized care strategies. AI-driven technologies are 
widely applied in areas such as medical imaging, digital pathology, and personalized 
treatment planning, contributing to measurable improvements in clinical outcomes. 
Despite these advancements, several barriers limit the seamless integration of AI 
into routine medical practice. Ethical considerations, concerns regarding patient data 
confidentiality, and the risk of algorithmic bias remain critical challenges. Moreover, 
existing research lacks comprehensive and context-sensitive frameworks capable of 
addressing these issues systematically, especially in healthcare environments with 
limited technological and financial resources. Artificial intelligence has emerged as 
a powerful instrument for disease risk assessment and predictive analytics based on 
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large-scale medical datasets. Techniques derived from machine learning (ML) and 
deep learning (DL) enable the analysis of electronic health records, clinical parameters, 
and laboratory findings, facilitating earlier and more accurate disease identification. 
Empirical evidence suggests that AI-based predictive models achieve high diagnostic 
performance in detecting cardiovascular disorders, metabolic diseases such as diabetes, 
and various oncological conditions. Beyond predictive capabilities, AI systems 
increasingly function as decision-support tools that assist healthcare professionals in 
improving diagnostic speed and consistency. Nevertheless, persistent concerns regarding 
data quality, information security, and the interpretability of complex AI models 
continue to restrict broader clinical acceptance. Overall, scholarly findings consistently 
highlight the substantial promise of AI technologies in enhancing disease prediction 
and supporting evidence-based medicine. In addition, artificial intelligence supports 
physicians’ decision-making processes, increasing the speed and quality of diagnosis. 
Nevertheless, the quality and privacy of medical data, as well as the interpretability 
of AI systems, remain significant issues. Overall, the literature indicates that artificial 
intelligence has great potential in disease prediction.

Literature Review. Artificial intelligence (AI), an interdisciplinary field of 
science and engineering, is primarily aimed at creating and understanding intelligent 
computational processes, as well as developing systems that demonstrate such 
intelligence (Mintz et al. 2019; Gupta et al. 2021; Peiffer-Smadja et al. 2020). Within 
healthcare systems, AI contributes to improved diagnostic accuracy, more effective 
chronic disease management, and faster drug discovery pathways. However, the 
implementation of AI-based solutions often involves substantial financial investment 
and technical complexity. A defining strength of AI lies in its capacity to process and 
interpret multifaceted clinical information – including radiological images, pathological 
findings, endoscopic data, ultrasound results, and biochemical indicators – thereby 
modernizing traditional diagnostic approaches. In particular, AI-driven models have 
demonstrated strong performance in identifying malignant lesions in medical imaging 
and enhancing patient selection procedures for clinical trials (Sisodia 2021; Chen et al. 
2022; Rajkomar et al. 2019).

From a structural perspective, AI applications in medicine can be categorized into 
two principal domains: virtual and physical. The virtual domain encompasses machine 
learning and deep learning methodologies, with deep learning representing a specialized 
subset of machine learning. Machine learning techniques are typically classified into 
supervised, unsupervised, and reinforcement learning paradigms, as illustrated in 
Figure 7. The physical domain, by contrast, involves AI-integrated medical equipment 
and robotic systems designed to assist in clinical interventions and procedural tasks. 
Comparative distinctions between artificial intelligence, machine learning, and deep 
learning are also presented in Figure 7.

AI technologies have been successfully implemented across several key healthcare 
domains. Clinical decision support systems, initially introduced in the late twentieth 
century, were developed to standardize clinical workflows and promote adherence to 
evidence-based guidelines (Topol 2019; Liu et al. 2019; Beam 2018). Furthermore, the 
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rise of precision medicine has emphasized the use of individual genetic and molecular 
profiles to customize therapeutic interventions and medication regimens, thereby 
advancing personalized healthcare models (Memon et al. 2021; Chatterjee et al. 2020; 
Luo et al. 2019; Romanini et al. 2020).

In medical image analysis, AI has substantially reduced interpretative variability and 
achieved diagnostic performance comparable to that of experienced specialists in fields 
such as retinal imaging and mammographic screening (Rodriguez et al. 2020; Nasser 
et al. 2019; Sklyarov 2022). Additionally, the rapid expansion of the Internet of Things 
(IoT), supported by the proliferation of smart devices and advanced sensor technologies, 
has created new opportunities for integrating AI-driven solutions into both hospital-
based and remote healthcare environments.

Materials and Methods. Artificial intelligence has achieved significant progress 
across various domains, including medical imaging, pathology, and personalized 
medicine. Key technologies such as machine learning, deep learning, and natural 
language processing have enhanced diagnostic accuracy and efficiency. Applications 
including tumor detection, drug development, and wearable health monitoring devices 
have demonstrated substantial impact. However, several challenges remain, including 
ethical dilemmas, algorithmic bias, regulatory gaps, and data security concerns. To 
address these issues, innovative solutions have been proposed, such as interdisciplinary 
collaboration, synthetic data generation, and the establishment of robust legal 
frameworks.

Results and discussion. Medical Data and Artificial Intelligence. Medical data 
include clinical indicators, biochemical analyses, medical images, and patient 
demographic information. Artificial intelligence processes these data to enable early 
prediction of disease risk and progression.

Figure 1 – Comparison of Traditional Machine Learning and Explainable AI (XAI) Frameworks

As shown in Figure 1, the traditional machine learning process produces a learned 
function that outputs decisions or recommendations without explanation. In contrast, 
explainable AI (XAI) provides an explanation interface, enabling the user to understand 
the model’s reasoning.
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Figure 2 – Applications of AI in Healthcare

As illustrated in Figure 2, artificial intelligence is applied in various healthcare 
domains such as rare disease diagnostics, drug development, personalized healthcare 
plans, and robot-assisted surgery.

The Future of Artificial Intelligence in Disease Diagnosis. Medical Data Used in 
Diabetes Detection.

The following key medical indicators are used to predict diabetes:
•	Blood glucose level
•	Body Mass Index (BMI)
•	Age
•	Blood pressure
•	 Insulin level
•	Family history factor (genetic predisposition)
The AI-based workflow for diabetes prediction using neural networks is presented 

in Figure 3.

Figure 3 - AI-Based Workflow for Diabetes Prediction Using Neural Networks
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Figure 4 – AI-based decision support system for insulin titration

The AI-based decision support system for insulin titration (Figure 4).
Sample dataset used in the study. The table below presents a sample of medical data 

used for diabetes detection.

Table 1 – Sample Dataset for Diabetes Detection
№ Age Glucose (mmol/L) BMI Blood Pressure Diabetes
1 45 8.2 31.4 140/90 Yes
2 34 5.6 24.1 120/80 No
3 50 9.1 33.8 150/95 Yes
4 29 4.9 22.5 110/70 No
5 41 7.8 29.6 135/85 Yes

Based on the analyzed dataset, machine learning algorithms can predict diabetes 
risk with high accuracy by identifying complex nonlinear relationships between clinical 
indicators such as glucose level, BMI, age, blood pressure, and genetic predisposition. 
Predictive models enable early risk stratification and support preventive interventions 
before clinical complications develop (Table 1).

Predictive Modeling in Chronic Diseases. Artificial intelligence plays a crucial 
role in predicting chronic diseases through the analysis of large-scale clinical datasets. 
Machine learning models process structured and unstructured medical data, including 
electronic health records (EHRs), laboratory results, medical imaging, and demographic 
information. These systems identify hidden patterns and risk factors that may not be 
immediately apparent to clinicians. In diabetes prediction, supervised learning algorithms 
such as logistic regression, decision trees, random forests, and neural networks are 
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commonly applied. These models classify patients into risk categories and provide 
probability-based predictions, improving early diagnosis and disease management.

AI in Oncology Prediction. In oncology, AI-based predictive models analyze tumor 
characteristics, genetic mutations, and patient-specific clinical parameters to forecast 
disease progression and treatment response. Machine learning algorithms assist in:

•	Predicting cancer recurrence risk;
•	Estimating survival probabilities;
•	Identifying patients who may benefit from personalized therapies.
Future advancements include integrating multi-omics data (genomics, proteomics, 

metabolomics) to enhance predictive accuracy and enable precision oncology strategies.
Predictive Analytics in Pathology. Digital pathology combined with deep 

learning enables automated detection of abnormal cellular structures and early-stage 
malignancies. AI systems trained on large annotated image datasets can identify micro-
level pathological changes associated with disease progression.

Future developments should focus on:
•	Standardizing digital data formats for interoperability across healthcare systems;
•	Combining histological, molecular, and clinical data to improve diagnostic 

prediction models. Skin Cancer Risk Prediction. Deep learning models have 
demonstrated high performance in classifying skin lesions using dermoscopic images. 
By integrating imaging data with patient history and genetic factors, multimodal AI 
systems can significantly enhance early skin cancer detection and reduce diagnostic 
errors.

Integration with Emerging Technologies. The synergy between artificial intelligence, 
genomics, and the Internet of Things (IoT) expands predictive capabilities in healthcare. 
Wearable devices and remote monitoring systems continuously collect physiological 
data, enabling real-time disease risk assessment and proactive medical intervention.

Overview of AI Applications in Disease Prediction. AI applications in healthcare focus 
on early disease detection, risk stratification, prognosis estimation, and personalized 
treatment planning. The integration of machine learning, deep learning, predictive 
analytics, and big data technologies provides substantial improvements in diagnostic 
accuracy and healthcare efficiency. Table 2 provides a comprehensive overview of the 
various applications of artificial intelligence in the healthcare sector, highlighting the 
primary objectives, technologies employed, key benefits, and relevant references for 
each application, thereby illustrating the transformative potential of AI across multiple 
domains of medical practice and research.

Table 2 – Summary of AI Applications in Healthcare
AI Application Primary Objective Technologies Used Key Benefits References
Disease 
Diagnosis

Early detection of diseases 
such as cancer and 
neurological disorders

Deep Learning, 
CNN, NLP

Improves diagnostic 
accuracy and enables 
early intervention

Memon 
et al.

Drug 
Discovery

Accelerates the 
identification of molecular 
patterns and drug efficacy

Machine Learning, 
Reinforcement 
Learning

Reduces time and 
costs in early stages of 
drug development

Memon 
et al.
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Personalized 
Treatment

Tailors treatment strategies 
based on genetic, lifestyle, 
and medical history data

Predictive 
Analytics, Genomic 
Data Integration

Enhances treatment 
effectiveness and 
reduces adverse 
effects

Chatterjee 
et al.

Healthcare 
Records 
Management

Automates the organization 
and retrieval of electronic 
health records

Natural Language 
Processing (NLP), 
Blockchain

Streamlines 
management and 
ensures secure access 
to patient data

Luo et al.

Clinical Trial 
Optimization

Improves patient selection 
and study design using 
clinical data

Supervised 
Learning, Pattern 
Recognition

Increases trial 
efficiency and reduces 
costs

Romanini 
et al.

Population 
Health Data 
Analysis

Processes large-scale 
healthcare data for 
research and public health 
monitoring

Big Data Analytics, 
Cloud Computing

Enables 
epidemiological 
research and improves 
public health response

Rodriguez 
et al.

Disease 
Outbreak 
Prediction

Predicts and monitors 
disease outbreaks using 
multiple data sources

Machine Learning, 
Predictive 
Modeling

Enhances epidemic 
preparedness and 
resource allocation

Chen et al.

Medical 
Imaging

Improves interpretation of 
medical images such as 
X-rays and MRI scans

CNN, Image 
Processing

Reduces diagnostic 
errors and supports 
early disease detection

Nasser et 
al.

Conclusions. This study examined the role and potential of artificial intelligence 
(AI) in disease diagnosis, with particular emphasis on medical imaging, predictive 
analytics, and personalized medicine. The research reviewed current AI technologies 
– including machine learning (ML), deep learning (DL), and explainable AI (XAI) – 
and analyzed their applications in clinical decision support systems, tumor detection, 
chronic disease prediction, and diabetes risk assessment based on key medical 
indicators such as blood glucose level, BMI, age, blood pressure, insulin level, and 
genetic predisposition. The findings demonstrate that AI-based models significantly 
improve diagnostic accuracy, speed, and efficiency compared to traditional approaches. 
Neural network–based prediction models, when properly trained and validated, show 
strong performance in identifying disease risk factors and supporting early diagnosis. 
Furthermore, AI systems reduce variability in medical image interpretation and 
enhance data-driven clinical decision-making. At the same time, the study identified 
critical challenges limiting large-scale implementation, including data quality issues, 
algorithmic bias, limited interpretability of models, regulatory gaps, and concerns 
related to data privacy and cybersecurity. The analysis highlights the importance of 
integrating explainable AI frameworks, ensuring the use of diverse and representative 
datasets, and strengthening data protection mechanisms. Overall, the research confirms 
that AI has substantial potential to transform disease diagnosis and healthcare delivery. 
However, its effective and responsible implementation requires interdisciplinary 
collaboration, transparent model development, ethical oversight, and robust regulatory 
standards. Continued advancement in AI technologies, combined with practical clinical 
validation, will be essential for achieving sustainable and equitable integration of AI 
into modern healthcare systems.
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