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 Diabetes mellitus is one of the most widespread chronic 

diseases worldwide and requires early detection to 

prevent serious complications. However, diagnosing 

diabetes in primary healthcare settings often faces 

challenges due to the high number of patients, limited 

diagnostic resources, and variability in clinical decision-

making. The integration of artificial intelligence 

technologies into medical practice offers new 

opportunities to improve the efficiency and accuracy of 

diagnostic processes. This study focuses on the analysis of 

diabetes diagnosis using artificial intelligence methods in 

primary healthcare institutions. Machine learning 

algorithms and data analysis techniques are applied to 

evaluate patient clinical indicators, laboratory results, 

and medical histories associated with diabetes risk. The 

use of intelligent diagnostic systems allows for the rapid 

processing of large medical datasets and the identification 

of hidden patterns that may indicate the early 

development of the disease. 
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Introduction. Diabetes mellitus is 

a chronic metabolic disorder 

characterized by persistent 

hyperglycemia caused by impaired 

insulin secretion, insulin resistance, or a 

combination of both. According to global 

health statistics, the prevalence of 

diabetes has been steadily increasing 

over the past decades, making it one of 

the most significant public health 

challenges worldwide. Early detection 

and timely diagnosis of diabetes are 

essential to prevent severe 

complications such as cardiovascular 

diseases, kidney failure, neuropathy, and 

vision impairment. 

Primary healthcare institutions 

play a crucial role in the early detection 

and management of diabetes mellitus. 

However, healthcare providers often face 

difficulties related to the large number of 

patients, limited diagnostic resources, 

and the complexity of analyzing multiple 

clinical indicators simultaneously. 

Traditional diagnostic methods rely 

heavily on laboratory tests and physician 

experience, which may sometimes lead 

to delays in diagnosis or inaccuracies in 

identifying high-risk patients. The results 
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demonstrate that artificial intelligence-

based diagnostic tools can improve early 

detection rates, assist physicians in 

clinical decision-making, and reduce 

diagnostic errors. The implementation of 

such technologies in primary healthcare 

may enhance screening efficiency and 

contribute to better management and 

prevention of diabetes mellitus. Recent 

advances in artificial intelligence (AI) 

and machine learning technologies have 

created new opportunities for improving 

medical diagnostics. AI-based systems 

are capable of analyzing large datasets, 

identifying hidden relationships between 

clinical variables, and predicting disease 

risk with a high level of accuracy. In the 

field of healthcare, these technologies are 

increasingly being applied to support 

physicians in decision-making and to 

enhance the efficiency of screening 

programs. 

The integration of artificial 

intelligence into primary healthcare can 

significantly improve the diagnostic 

process for diabetes mellitus. Intelligent 

algorithms can process patient medical 

records, laboratory parameters, and 

lifestyle factors to detect early signs of 

the disease and assess the probability of 

diabetes development. Such systems not 

only assist healthcare professionals but 

also contribute to more effective disease 

prevention strategies. 

The aim of this study is to analyze 

the potential of artificial intelligence 

technologies in improving the diagnosis 

of diabetes mellitus in primary 

healthcare settings. The research focuses 

on evaluating the effectiveness of 

machine learning methods in analyzing 

clinical data and supporting early 

detection of diabetes. 

Materials and Methods 

This study investigates the 

application of artificial intelligence 

techniques for improving the diagnosis 

of diabetes mellitus in primary 

healthcare settings. The research is 

based on the analysis of clinical and 

laboratory data related to patients who 

underwent routine medical 

examinations. Various medical 

parameters associated with diabetes risk 

were considered, including blood glucose 

level, body mass index (BMI), age, blood 

pressure, and family medical history. 

A dataset containing patient health 

records was used to evaluate the 

performance of artificial intelligence 

models in predicting the presence of 

diabetes. Prior to analysis, the dataset 

was preprocessed to remove incomplete 

or inconsistent records. Data 

normalization and standardization 

techniques were applied to ensure 

consistency and improve the 

performance of machine learning 

algorithms. 

Several machine learning methods 

were considered in the analysis, 

including decision tree algorithms, 

logistic regression models, and support 

vector machines. These algorithms were 

trained to identify patterns in patient 

data that could indicate the presence or 

potential development of diabetes 

mellitus. The dataset was divided into 

training and testing subsets to evaluate 

the predictive accuracy and reliability of 

the developed models. 

The performance of the models was 

assessed using common evaluation 

metrics such as accuracy, precision, 

recall, and F1-score. These metrics allow 

a comprehensive assessment of the 
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diagnostic capabilities of the artificial 

intelligence system. Additionally, 

statistical analysis methods were used to 

compare the effectiveness of the 

algorithms and determine the most 

suitable approach for diabetes diagnosis 

in primary healthcare environments. 

The implementation of artificial 

intelligence in the diagnostic process 

allows healthcare providers to process 

large amounts of medical information 

quickly and efficiently. This approach 

improves early detection of diabetes and 

provides valuable decision-support tools 

for physicians working in primary 

healthcare institutions. 

Results 

The application of artificial 

intelligence methods significantly 

improved the efficiency of diabetes 

diagnosis in primary healthcare settings. 

Machine learning algorithms were 

applied to analyze patient clinical 

indicators and laboratory parameters. 

The experimental results demonstrated 

that AI-based diagnostic systems can 

effectively identify patients at risk of 

diabetes and assist healthcare 

professionals in making more accurate 

clinical decisions. 

The dataset used in the study 

included several medical parameters 

such as age, blood glucose level, body 

mass index, blood pressure, and family 

history of diabetes. After preprocessing 

and training the models, the algorithms 

were evaluated using standard 

performance metrics. The obtained 

results indicate that artificial intelligence 

models provide reliable predictions and 

improve the speed of diagnostic 

processes. 

Table 1. Performance comparison 

of machine learning algorithms for 

diabetes diagnosis 
Algorith

m 

Accura

cy (%) 

Precisi

on (%) 

Reca

ll 

(%) 

F1-

scor

e 

(%) 

Logistic 

Regressi

on 

84.5 82.3 81.7 82.0 

Decision 

Tree 

86.1 84.0 83.6 83.8 

Support 

Vector 

Machine 

88.7 87.2 86.5 86.8 

The results presented in Table 1 

demonstrate that the Support Vector 

Machine algorithm achieved the highest 

accuracy among the evaluated models. 

This indicates that advanced machine 

learning techniques can effectively 

support diabetes detection in primary 

healthcare environments. 

Figure 1. Distribution of patients 

according to diabetes risk level 
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The diagram illustrates the 

distribution of patients according to the 

predicted diabetes risk level. A 

significant proportion of individuals 

were classified as moderate risk, 

indicating the importance of continuous 

monitoring and preventive healthcare 

strategies. 

Figure 2. Accuracy comparison of 

machine learning models 

The graph presents the 

comparative accuracy of different 

machine learning models used in the 

study. As shown in the figure, the Support 

Vector Machine algorithm achieved the 

highest accuracy, demonstrating its 

effectiveness for medical diagnostic 

applications. 

Overall, the obtained results 

confirm that artificial intelligence 

technologies can significantly enhance 

the early detection of diabetes mellitus in 

primary healthcare systems. The 

integration of AI-based diagnostic tools 

can assist physicians in identifying high-

risk patients and implementing timely 

preventive interventions. 

Discussion 

The results obtained in this study 

demonstrate that artificial intelligence 

technologies can significantly enhance 

the diagnostic process of diabetes 

mellitus in primary healthcare settings. 

The application of machine learning 

algorithms allows healthcare 

professionals to analyze complex 

medical data more efficiently and 

identify patterns that may not be easily 

detected through traditional diagnostic 

approaches. 
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Among the evaluated algorithms, 

the Support Vector Machine model 

demonstrated the highest diagnostic 

accuracy. This finding indicates that 

advanced machine learning methods are 

capable of effectively processing 

multidimensional clinical data and 

identifying high-risk patients. The results 

are consistent with recent studies in 

medical informatics, which highlight the 

potential of artificial intelligence in 

improving early disease detection and 

supporting clinical decision-making. 

The implementation of artificial 

intelligence systems in primary 

healthcare institutions can reduce the 

workload of medical staff and improve 

the speed of patient screening. In 

addition, intelligent diagnostic tools can 

help physicians prioritize patients who 

require further examination or 

immediate medical intervention. Such 

systems are particularly valuable in 

healthcare environments where medical 

resources are limited and the number of 

patients is continuously increasing. 

Another important advantage of 

artificial intelligence is its ability to 

continuously learn and improve 

diagnostic accuracy as more patient data 

becomes available. This capability allows 

healthcare systems to develop more 

effective preventive strategies and 

personalized treatment plans. However, 

despite the promising results, several 

challenges remain, including data quality 

issues, ethical considerations, and the 

need for proper integration of AI systems 

into existing healthcare infrastructures. 

Therefore, further research is 

necessary to improve the reliability and 

scalability of artificial intelligence 

applications in medical diagnostics and 

to ensure their safe and effective 

implementation in real clinical 

environments. 

Conclusion 

This study analyzed the potential of 

artificial intelligence technologies in 

improving the diagnosis of diabetes 

mellitus in primary healthcare settings. 

The results indicate that machine 

learning algorithms can effectively 

analyze clinical and laboratory data to 

identify patients at risk of diabetes with 

high accuracy. 

The findings demonstrate that 

artificial intelligence-based diagnostic 

systems can significantly enhance early 

detection of diabetes, assist physicians in 

clinical decision-making, and improve 

the overall efficiency of healthcare 

services. The use of intelligent 

algorithms allows for rapid processing of 

large medical datasets and supports the 

development of more accurate and 

reliable diagnostic tools. 

The integration of artificial 

intelligence into primary healthcare has 

the potential to transform traditional 

diagnostic approaches and contribute to 

more effective disease prevention 

strategies. Implementing such 

technologies may reduce diagnostic 

errors, optimize patient management, 

and improve the quality of healthcare 

services. 

Future research should focus on 

expanding datasets, improving algorithm 

performance, and developing user-

friendly AI systems that can be easily 

integrated into healthcare 

infrastructures. The continued 

development of artificial intelligence in 

medicine will play an important role in 

addressing global healthcare challenges, 
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particularly in the early detection and 

management of chronic diseases such as 

diabetes mellitus.
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