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Від імені багатотисячного колективу 

Національного університету «Одеська 

політехніка» щиро вітаю учасників V 

Міжнародної науково-технічної конференції 

«СУЧАСНІ ТЕХНОЛОГІЇ БІОМЕДИЧНОЇ 

ІНЖЕНЕРІЇ». 

Радий вітати світову наукову 

спільноту на відкритті нашого ювілейного 

форуму, присвяченого новітнім досягненням 

галузі. Для Одеської політехніки цей напрям 

є стратегічно пріоритетним. Ми чітко 

усвідомлюємо, що майбутнє медицини 

неможливе без високих технологій. 

В умовах складних випробувань, які 

сьогодні долає Україна, ваша праця стає 

справжнім «технологічним щитом», що 

допомагає рятувати життя, відновлювати 

здоров’я людей та повертати їх до 

повноцінного життя. 

Наш захід − це простір для синергії 

науки та практики. Це місце, де сміливі 

теоретичні пошуки зустрічаються з реальними 

запитами сьогодення, створюючи умови для 

проривних результатів. Вірю, що дискусії та 

партнерства, які народяться на цьому 

майданчику, стануть вагомим внеском у 

розвиток вітчизняної та світової науки. 

 

БАЖАЮ ВСІМ МИРУ,  

ЗДОРОВ’Я ТА ПЕРЕМОЖНИХ 

РЕЗУЛЬТАТІВ! 

On behalf of the thousands-strong 

faculty and staff of Odesa Polytechnic National 

University, I extend a warm welcome to the 

participants of the 5th “anniversary” 

International Scientific and Technical 

Conference “MODERN TECHNOLOGIES OF 

BIOMEDICAL ENGINEERING”. 

It is a great pleasure to greet the global 

scientific community at the opening of our 

anniversary forum dedicated to the latest 

achievements in the field. For Odesa 

Polytechnic, this direction is a strategic priority. 

We clearly recognize that the future of medicine 

is inseparable from high technology. 

In the face of the grave challenges 

Ukraine is currently overcoming, your work 

serves as a true “technological shield”, helping 

to save lives, restore health, and return people 

to a full, productive life. 

Our event is a space for the synergy of 

science and practice. It is a place where bold 

theoretical research meets the real-world de-

mands of today, creating the conditions for 

breakthrough results. I am confident that the dis-

cussions and partnerships born on this platform 

will make a significant contribution to the de-

velopment of both national and global science. 

 

I WISH YOU ALL PEACE, 

GOOD HEALTH, AND TRIUMPHANT 

RESULTS! 

 

 Щиро Ваш,      Геннадій ОБОРСЬКИЙ 

 

Sincerely,      Hennadii OBORSKYI 
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USE OF ARTIFICIAL INTELLIGENCE TO DETECT 

CORRELATIONS BETWEEN DISEASES 

Abstract. The features of detecting correlations between diseases using artificial intelligence methods are considered. 

The possibilities of using machine learning algorithms to process large arrays of medical data and identify hidden dependen-

cies between pathologies are analyzed. The importance of correlation analysis for early diagnosis, risk prediction, and per-

sonalization of treatment is substantiated. The main challenges of result interpretation are identified, particularly the distinc-

tion between correlation and causation. 

Keywords: artificial intelligence, machine learning, correlation analysis, medical data, diseases, diagnostics, forecasting 

 

Introduction  

Correlations between diseases [1 − 4], established using artificial intelligence (AI), represent one 

of the directions of modern medical analytics based on the processing of large volumes of heterogene-

ous data. In traditional medicine, interrelationships between diseases were identified primarily through 

clinical observations, epidemiological studies, and statistical generalizations. However, with the grow-

ing volume of medical information − including electronic health records (EHR), genomic data, imag-

ing results, and data from wearable devices − classical analysis methods have become insufficient for 

detecting complex multifactorial dependencies. Therefore, machine learning (ML) methods have 

gained widespread use in searching for correlations between diseases, symptoms, biomarkers, and be-

havioral factors. 

Correlations in medical data can be direct or indirect, linear or non-linear, stable or context-

dependent. For example, the link between type 2 diabetes, obesity, and arterial hypertension, which 

form the metabolic syndrome, is well known. However, modern algorithms can detect less obvious 

connections, such as those between mental disorders and somatic diseases or between genetic varia-

tions and the risk of complex multifactorial pathologies. In this context, a special role is played by the 

integration of different data types: structured (laboratory values), semi-structured (questionnaires), and 

unstructured (medical images, clinical notes). 

Methodology  

The methodological basis for correlation analysis consists of statistical approaches, among which 

Pearson's correlation coefficient and Spearman's rank correlation are widely used. The former allows 

for the assessment of linear relationships, while the latter is more robust to outliers and applies to 

ranked or non-linear dependencies. In medical tasks, these coefficients are often used as primary tools 

for identifying potential links. However, their capabilities are limited as they do not account for com-

plex multidimensional interactions. 

To overcome these limitations, multivariate analysis and deep learning methods are applied. Neu-

ral networks, particularly deep models, allow for the modeling of complex non-linear dependencies 

among dozens or even thousands of variables. They can detect hidden patterns that do not appear as 

simple statistical correlations. For instance, analyzing large arrays of clinical data can show that a 

combination of certain symptoms and laboratory parameters significantly increases the risk of Alz-

heimer's disease long before clinically manifest symptoms appear. Such results are vital for early 

diagnosis and prevention. 

Advanced Approaches  

A separate direction is the construction of disease graphs, where nodes represent diseases and 

edges represent statistically significant connections. Such graphs visualize the structure of medical 

knowledge and identify clusters of interrelated pathologies. For example, a graph may clearly high-

light a cluster of cardiovascular diseases related to metabolic disorders. The use of Graph Neural Net-

works (GNNs) opens new possibilities for predicting previously unknown connections. 
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Bayesian networks are also important as they allow not only for detecting correlations but also 

for assessing probabilistic dependencies between variables. This enables a transition from simple de-

scription to the modeling of causal relationships. For example, one can estimate how a change in one 

risk factor affects the probability of developing a disease, accounting for other factors. 

Challenges and Ethics  

Interpretation remains a crucial task. Correlation does not imply causation, which is especially 

important in medical research. For instance, a link between depression and cardiovascular diseases 

may be due to direct physiological impact or shared risk factors like a sedentary lifestyle or chronic 

stress. Therefore, AI-generated results must undergo clinical validation. 

Data quality is another challenge. Medical data often contain gaps, errors, and biases. Before ap-

plying ML algorithms, thorough preprocessing − including cleaning, normalization, and sample bal-

ancing − is necessary. Modern AI systems are also used to predict comorbidities and complications in 

chronic conditions like type 2 diabetes, where early detection significantly improves prognosis. 

Conclusions  

The analysis of correlations between diseases using artificial intelligence is a powerful tool in 

modern medicine. It allows for the detection of complex dependencies, disease progression forecast-

ing, and treatment personalization. However, the effectiveness of this approach depends on data quali-

ty, the correct choice of analysis methods, and the validity of result interpretation. 
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