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Abstract. This study focuses on the early detection and prevention of respiratory diseases 

among residents living in industrial areas. It highlights the significant role of radiological image 

analysis, including chest X-rays and computed tomography (CT) scans, in identifying lung and 

bronchial diseases caused by exposure to industrial pollutants. The integration of artificial 

intelligence technologies into radiological diagnostics has improved the speed and accuracy of 

detecting early-stage respiratory conditions. Furthermore, the research emphasizes the importance 

of regular screening programs, environmental protection measures, and public health education in 

preventing the progression of respiratory diseases. 
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РАННЕЕ ВЫЯВЛЕНИЕ И ПРОФИЛАКТИКА ЗАБОЛЕВАНИЙ ОРГАНОВ 

ДЫХАНИЯ У НАСЕЛЕНИЯ, ПРОЖИВАЮЩЕГО В ПРОМЫШЛЕННЫХ ЗОНАХ, С 

ПОМОЩЬЮ АНАЛИЗА РАДИОЛОГИЧЕСКИХ ИЗОБРАЖЕНИЙ 

Аннотация. Данное исследование посвящено раннему выявлению и профилактике 

заболеваний органов дыхания среди жителей промышленных зон. В нем подчеркивается 

важная роль анализа радиологических изображений, включая рентгенографию грудной 

клетки и компьютерную томографию (КТ), в выявлении заболеваний легких и бронхов, 

вызванных воздействием промышленных загрязнителей. Интеграция технологий 

искусственного интеллекта в радиологическую диагностику повысила скорость и точность 

выявления заболеваний дыхательных путей на ранней стадии. Кроме того, исследование 

подчеркивает важность регулярных программ скрининга, мер по защите окружающей 

среды и просвещения населения в области здравоохранения для предотвращения 

прогрессирования респираторных заболеваний. 

Ключевые слова: промышленные зоны, респираторные заболевания, 

рентгенологический анализ изображений, рентген грудной клетки, компьютерная 

томография, искусственный интеллект. 
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Introduction 

Today, the health of residents living in industrial areas has become a critical global concern. 

Emissions of harmful gases, dust, and chemical substances into the atmosphere directly damage the 

respiratory system, leading to a higher prevalence of pulmonary and bronchial diseases. Early 

detection and prevention of respiratory diseases are essential to improving the quality of life and 

increasing the life expectancy of populations residing in such environments. Radiological image 

analysis, particularly through modern diagnostic methods such as X-ray and computed tomography 

(CT) scans, provides the ability to detect respiratory diseases at an early stage. In recent years, the 

advancement of artificial intelligence technologies has significantly enhanced the speed and 

accuracy of radiological image interpretation. This development not only enables early diagnosis 

but also plays a crucial role in preventing the progression of respiratory conditions. 

Literature review and method 

Industrialization has brought numerous benefits to human society, including economic 

development and technological advancements. However, it has also introduced significant health 

risks, particularly for those living in close proximity to industrial zones. Among the most serious 

health concerns is the increased prevalence of respiratory diseases caused by continuous exposure 

to airborne pollutants. Fine particulate matter, toxic gases, heavy metals, and chemical residues all 

contribute to the deterioration of air quality, directly impacting the respiratory health of residents. 

Early detection of respiratory diseases is critical for minimizing their impact and preventing 

long-term complications. Radiological imaging, especially chest X-rays and computed tomography 

(CT) scans, offers a non-invasive, efficient, and highly informative method of identifying lung 

abnormalities at their earliest stages. By analyzing radiological images, healthcare professionals can 

detect subtle signs of disease progression, allowing for timely medical interventions that can 

dramatically improve patient outcomes. 

The integration of artificial intelligence (AI) into radiological image analysis has further 

enhanced the ability to diagnose respiratory conditions early. AI systems are capable of processing 

thousands of images in a short amount of time, identifying patterns and anomalies that may not be 

easily noticeable by the human eye. Through deep learning algorithms, these systems can 

differentiate between normal tissue, inflammation, fibrosis, and malignant growths, providing 

highly accurate diagnostic support. In industrial areas, implementing routine radiological screening 

programs can significantly improve early detection rates. Annual or biannual chest imaging for 

residents, especially those in high-risk occupations or with pre-existing respiratory conditions, can 

lead to the early identification of diseases like chronic obstructive pulmonary disease (COPD), 
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bronchial asthma, pulmonary fibrosis, and lung cancer. Detecting these diseases at an asymptomatic 

or early symptomatic stage allows for early treatment, potentially slowing or halting disease 

progression and improving the overall prognosis. 

Preventive strategies should not be limited to medical screening alone. Comprehensive 

public health policies are necessary to address the environmental causes of respiratory diseases. 

These include stricter regulations on industrial emissions, real-time air quality monitoring, 

promotion of green spaces to improve air filtration, and community education programs on the 

importance of respiratory health. Individuals should also be encouraged to use personal protective 

equipment, such as respirators, when working or living in high-risk environments. 

Another crucial aspect is public awareness and education. Educating residents about the 

symptoms of respiratory diseases, the importance of regular health check-ups, and the available 

preventive measures empowers communities to take proactive steps toward protecting their health. 

Health campaigns should also focus on discouraging smoking, promoting physical activity, and 

encouraging vaccination against respiratory infections like influenza and pneumonia. 

Mobile radiological units could be established to provide on-site screenings in remote or 

underserved industrial areas. These units would ensure that all individuals, regardless of their access 

to traditional healthcare facilities, can benefit from early detection services. Additionally, training 

healthcare workers in the latest radiological technologies and AI-supported diagnostic tools will 

enhance the overall quality of care provided to industrial communities. 

Conclusion 

In conclusion, radiological image analysis is an essential tool in the early detection and 

prevention of respiratory diseases among residents of industrial areas. By combining modern 

imaging technology with proactive public health initiatives, it is possible to address the health 

challenges posed by industrial pollution effectively. Sustainable efforts involving environmental 

protection, regular medical screenings, and community health programs are vital for ensuring the 

long-term respiratory well-being of populations exposed to industrial risks. 
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