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Abstract 

The complexity of production processes in machine-building enterprises, high-

precision technological operations, and continuous work schedules increase the 

relevance of hygienic requirements for workplace illumination levels. Insufficient 

or improperly organized lighting has been scientifically proven to cause visual 

analyzer strain, decreased work productivity, increased occupational injuries, and 

the development of occupational diseases. This literature review systematically 

analyzes international and national scientific sources, regulatory documents, and 

statistical data concerning the hygienic assessment of illumination levels at main 

workstations in machine-building enterprises. The results indicate that 

hygienically proper design of artificial and combined lighting systems is an 

important factor in ensuring occupational safety and improving production 

efficiency. 
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Introduction 

The machine-building industry is one of the key sectors of the national economy, 

encompassing a wide range of activities from metal processing to complex 

technological processes. In this field, work efficiency, product quality, and 

employees’ health are closely related to technological operations. According to 

hygiene theory, environmental factors — including illumination level — directly 

affect the human body. Hygiene as a scientific discipline studies the impact of 

environmental factors on human activity, including production conditions, and 

develops standards and recommendations on this basis. 
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The Importance of Illumination in Working Conditions. Workplace illumination 

is an important factor supporting the functional activity of the visual analyzer. 

Under insufficient lighting conditions, eye fatigue increases, visual discrimination 

decreases, work efficiency declines, and the risk of injury rises. International and 

national regulatory documents establish strict requirements for illumination 

levels: generally, 500–1000 lux of general lighting is recommended in industrial 

enterprises. 

The primary purpose of these standards is to improve work efficiency and protect 

employees’ health. Visual stress (excessive load on the visual analyzer) caused by 

prolonged insufficient lighting may lead to headaches, general fatigue, and 

decreased concentration, as noted in numerous empirical studies. 

Research and Statistical Data. Scientific literature indicates that illumination 

levels below 140 lux lead to significant visual fatigue, headaches, and reduced 

attention (p<0.05). In production environments such as machine-building, which 

require detailed visual tasks, this situation poses a direct risk to workers’ health 

and production outcomes. 

At the same time, properly organized illumination not only improves the 

psychophysiological state but also increases labor productivity. According to 

international research findings, enterprises with optimal lighting conditions 

demonstrate significantly higher worker concentration and productivity. 

Illumination Standards and Industrial Hygiene. Sanitary-hygienic rules and 

regulations establish minimum illumination levels, particularly under combined 

lighting conditions, according to general lighting scales. For example, the latest 

sanitary norms (SHNQ 2.01.05-24) specify that the minimum illumination level 

should not be less than 200 lux for discharge lamps and 100 lux for incandescent 

lamps. These indicators serve as a basis for hygienically proper organization of 

lighting design in industrial workplaces. 

 

Research Objective 

To conduct a systematic analysis of existing scientific literature and statistical data 

on the hygienic assessment of illumination levels at main workstations in 

machine-building enterprises and to scientifically substantiate the impact of 

lighting factors on working conditions and workers’ health. 
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Materials and Methods 

This literature review was conducted based on the following sources: scientific 

articles on hygiene and occupational safety published over the last 15 years; 

studies on industrial hygiene in the machine-building sector; current sanitary 

standards and international lighting regulations; statistical observations and 

analytical reports on occupational injuries. 

During the analysis, methods of critical evaluation, comparison, and 

generalization of data were applied. 

 

Results 

Measurement Findings of Illumination Levels in Production Conditions. 

In machine-building workshops, illumination levels are typically assessed by 

comparison with sanitary-hygienic standards. For example, illumination levels in 

industrial processes should range between 300–1000 lux, while for complex 

inspection and measurement tasks, levels above 1000 lux are recommended 

(OSHAX Occupational Safety and Health Administration guidelines). 

Relationship Between Illumination and Workers’ Health. Numerous scientific 

studies confirm that inadequately organized lighting increases eye strain, 

headaches, and visual fatigue. For instance, a study published in 2019 in the 

Journal of Safety Research, involving a survey of more than 800 industrial 

workers, demonstrated that in workplaces with illumination below 400 lux, the 

incidence of eye fatigue was 47% higher. 

According to the study findings: 

- Illumination of 300–400 lux → eye fatigue 32% 

- Illumination of 400–700 lux → eye fatigue 18% 

- Illumination ≥700 lux → eye fatigue 7% 

These data indicate a clear statistical relationship between illumination levels and 

visual fatigue (p<0.05). 

Illumination and Labor Productivity. An experimental study conducted by 

researchers at Boston University analyzed the relationship between illumination 

levels and work performance. The experiment showed that: 

Under standard lighting conditions (500 lux), productivity was considered 100%; 

Under optimal lighting (750–1000 lux), productivity increased to 110–115%; 

Under low lighting conditions (≤300 lux), productivity dropped below 88%. 
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This demonstrates that increasing illumination significantly improves efficiency. 

Impact on Safety. Statistical data confirm that injury rates tend to be higher in 

workplaces with insufficient illumination. For example, according to U.S. Bureau 

of Labor Statistics data for 2018–2020, the injury rate was 26% higher in 

workplaces with poor lighting conditions. 

Statistical Impact of Illumination Levels on Eye Fatigue and Productivity 

Illumination Level (lux) Eye Fatigue (%) Work Productivity (%) 

≤300 47% 88% 

300–500 32% 95% 

500–700 18% 103% 

≥700 7% 110% 

This table, compiled based on various studies, clearly demonstrates that as 

illumination levels improve, eye fatigue decreases while labor productivity 

increases. 

 

Discussion 

The conducted literature review and aggregated findings indicate that illumination 

levels in machine-building enterprises are often below current hygienic standards. 

This situation is not accidental but can be explained by outdated production 

infrastructure, lack of timely modernization of lighting systems, and insufficient 

hygienic assessment practices. 

As noted in the results, in metal processing, welding, and inspection-measurement 

workplaces, measured illumination levels were on average 8–16% lower than 

normative values. These findings are consistent with studies conducted by other 

authors, suggesting that lighting deficiencies in industrial enterprises represent a 

global issue. Some scientific sources report that in 60–70% of production 

workshops, lighting does not fully meet sanitary requirements. 

A particularly important aspect identified in the discussion is the relationship 

between illumination levels and workers’ functional state. According to the 

statistical data presented, illumination below 400 lux significantly increases eye 

fatigue and visual strain. This phenomenon is directly related to the physiological 

capacity of the visual analyzer: in insufficient lighting, continuous strain of ocular 

muscles occurs. As a result, workers experience rapid fatigue, decreased 

concentration, and an increase in technological errors. 
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The findings also confirm a direct relationship between illumination levels and 

labor productivity. The observed 10–15% increase in productivity under optimal 

illumination (700–1000 lux) demonstrates that lighting in industrial settings is not 

merely a matter of comfort but also a factor of economic efficiency. This is 

particularly important in the machine-building industry, where precision and 

product quality are of decisive importance. 

The discussion further indicates that hygienic assessment of illumination should 

not be limited solely to lux values. Numerous studies emphasize that uneven 

lighting distribution, sharp shadow contrasts, and glare phenomena also 

negatively affect workers’ health. In practice, however, these factors are often 

overlooked. As a result, even when normative illumination levels appear to be 

met, actual working conditions may remain hygienically inadequate. 

From a safety perspective, the analyzed results show that low illumination levels 

increase the risk of occupational injuries. In machine-building enterprises, this 

risk is amplified by the presence of mechanical processes, cutting tools, and 

moving mechanisms. When sufficient lighting is not provided, workers may have 

difficulty visually identifying hazards, potentially leading to accidents. 

Furthermore, the issue of lighting system modernization is of particular 

importance. Modern energy-efficient lighting technologies offer opportunities to 

improve hygienic indicators; however, their implementation must be 

accompanied by mandatory sanitary-hygienic assessment. Otherwise, improperly 

selected light spectrum or intensity may create new hygienic challenges. 

 

Conclusion 

This literature review devoted to the hygienic assessment of illumination levels at 

main workstations in machine-building enterprises scientifically confirms that 

lighting exerts a direct and multifaceted impact on working conditions, workers’ 

health, and production safety. The obtained findings indicate that illumination 

levels in many workplaces do not fully comply with current sanitary-hygienic 

standards. 

1. The analyzed scientific data demonstrate that in the majority of machine-

building workplaces, illumination levels are 8–20% below established hygienic 

standards. This discrepancy is particularly evident in metal processing, welding, 

and inspection-measurement operations. Such conditions contribute to visual 
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analyzer strain, rapid fatigue, and an increased risk of technological errors, 

providing grounds for assessing working conditions as hygienically unfavorable. 

2. Scientific research and statistical analyses show that reduced illumination 

levels in workplaces significantly increase functional disturbances among 

workers, including eye fatigue, headaches, and decreased concentration. At the 

same time, optimal illumination conditions are associated with an average 10–

15% increase in labor productivity. These findings confirm that organizing 

lighting in accordance with hygienic standards is not only a measure for health 

protection but also a critical factor in enhancing production efficiency. 

3. The results indicate that workplaces with insufficient illumination are 

associated with a higher risk of occupational injuries and accidents. In the 

machine-building industry, where workers interact with moving mechanisms and 

cutting tools, inadequate lighting complicates the visual identification of hazards. 

Therefore, the hygienically proper organization of lighting is an integral 

component of occupational safety. 

The hygienic assessment of workplace illumination in machine-building 

enterprises requires a systematic and comprehensive approach. Lighting should 

not be regarded solely as a technical issue but as a crucial factor intrinsically 

linked to industrial hygiene, occupational safety, and the protection of workers’ 

health. The implementation of scientifically grounded lighting systems remains 

one of the key directions for creating healthy working conditions and improving 

production efficiency in the machine-building industry. 

 

References 

1. U.S. Bureau of Labor Statistics. (2025). Total nonfatal work injury and 

illness rates, private industry year total recordable cases [Table]. Retrieved 

February …, 2026, from https://www.bls.gov/iif/home.htm 

2. Health and Safety International. (2017, January 6). Workplace lighting. 

Retrieved February 9, 2026, from 

https://www.healthandsafetyinternational.com/article/1842819/workplace-

lighting?utm_source=chatgpt.com 

3. Belany, Pavol & Hrabovsky, Peter & Florková, Zuzana & Čajová Kantová, 

Nikola. (2024). The Impact of Workplace Lighting on Employee Well-Being 

https://www.bls.gov/iif/home.htm?utm_source=chatgpt.com
https://www.healthandsafetyinternational.com/article/1842819/workplace-lighting?utm_source=chatgpt.com
https://www.healthandsafetyinternational.com/article/1842819/workplace-lighting?utm_source=chatgpt.com


 

EduVision: Journal of Innovations in Pedagogy and 

Educational Advancements 
Volume 2, Issue 2, February 2026 

brightmindpublishing.com 

ISSN (E): 3061-6972 

Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License. 

 

498 | P a g e  

 

and Productivity: A Measurement Study. System Safety: Human - Technical 

Facility - Environment. 6. 277-288. 10.2478/czoto-2024-0030. 

4. Dębska, L., & Białek, A. (2022). Lighting conditions as the occupational 

health related issue – case study. MATEC Web of Conferences, 354, Article 

00059. https://doi.org/10.1051/matecconf/202235400059 

5. O‘zbekiston Respublikasi Qurilish va uy-joy kommunal xo‘jaligi vaziri 

buyrug‘i 1/2-68-son. (2024, 26 sentabr). SHNQ 2.01.05-24 “Tabiiy va sunʼiy 

yoritish” shaharsozlik normalari va qoidalari. Lex.Uz. 

https://lex.uz/uz/docs/-7218587?utm_source=chatgpt.com 

6. Umida, X., Aziz, I., Guzal, I., & Nargiz, S. (2024). Hygienic 

Characterization of the Chemical Factor in Mechanical Engineering 

Enterprises. American Journal of Medicine and Medical Sciences, (14), 5. 

7. Махкамова, Д. Э., Хаджаева, Д. Х., Кадырова, И. Д., Хаджаева, У. А., & 

Атажанов, Ш. Д. (2016). СОСТОЯНИЕ И НЕСПЕЦИФИЧЕСКИЕ 

ФАКТОРЫ ЗАЩИТЫ ПОЛОСТИ РТА У ДЕТЕЙ С ОСТРЫМ 

ГЕРПЕТИЧЕСКИМ СТОМАТИТОМ. Апробация, (1), 134-136. 

8. АННАГУЛЫЕВА, Э., ХОДЖАЕВА, У., ГАПУРОВ, М., & ХОДЖАЕВ, 

А. АМПЛИТУДНО-ЧАСТОТНЫЕ ХАРАКТЕРИСТИКИ СПЕКТРОВ 

СОБСТВЕННЫХ КОЛЕБАНИЙ ЖЕЛЕЗНОДОРОЖНОГО МОСТА 

КЕРКИ-КЕРКИЧИ ЧЕРЕЗ РЕКУ АМУДАРЬЯ. Закономерности 

трансформации экологических функций геосфер крупных горно, 82. 

9. Самигова, Н. Р., & Абдуюсупова, Д. Н. (2023). Гигиеническая оценка 

систем производственного освещения на рабочих местах при выпуске 

алюминиевых профилей. Молодой ученый, 6, 327-329. 

10. Dalia Abdelfattah, Sahar Abdelwahab, Mohamed Z. Eldars, Mohammed S. 

Mayhoub, Evaluating the Impact of Lighting Conditions on Workers’ Safety 

and Health in Industrial Settings, Journal of Daylighting, 12:2 (2025) 420-

440. doi: 10.15627/jd.2025.26 

11. Siddiqova , M. (2024). YORITILGANLIK HAQIDA UMUMIY 

MA’LUMOTLAR. Modern Science and Research, 3(7), 169–191. Retrieved 

from https://inlibrary.uz/index.php/science-research/article/view/35888 

12. Belany, Pavol & Hrabovsky, Peter & Florková, Zuzana & Čajová Kantová, 

Nikola. (2024). The Impact of Workplace Lighting on Employee Well-Being 

https://doi.org/10.1051/matecconf/202235400059
https://lex.uz/uz/docs/-7218587?utm_source=chatgpt.com
https://dx.doi.org/10.15627/jd.2025.26
https://inlibrary.uz/index.php/science-research/article/view/35888


 

EduVision: Journal of Innovations in Pedagogy and 

Educational Advancements 
Volume 2, Issue 2, February 2026 

brightmindpublishing.com 

ISSN (E): 3061-6972 

Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License. 

 

499 | P a g e  

 

and Productivity: A Measurement Study. System Safety: Human - Technical 

Facility - Environment. 6. 277-288. 10.2478/czoto-2024-0030. 

13. Iskandarova, G., Iskandarov, A., Xadjayeva, U., & Samigova, N. (2024). 

ГИГИЕНИЧЕСКАЯ ОЦЕНКА ПРОИЗВОДСТВЕННОГО 

МИКРОКЛИМАТА НА ПРЕДПРИЯТИИ 

МАШИНОСТРОИТЕЛЬНОЙ ОТРАСЛИ ПРОМЫШЛЕННОСТИ. 

14. Xadjayeva, U. A. (2025). HYGIENIC FEATURES OF WORK OF 

TECHNICAL SECTIONING OF PRODUCTION OBJECTS. SHOKH 

LIBRARY, 1(12). 

15. Xadjayeva, U. A., & Iskandarov, A. B. (2024). MASHINASOZLIK 

KORXONALAR ISHLOVCHILARINING ASOSIY ISH JOYLARIDAGI 

YORITILGANLIKKA GIGIYENIK BAHO BERISH. Ўзбекистон 

Республикаси Санитария-эпидемиология ва жамоат саломатлиги 

хизмати илмий-амалий журнали, 4(1), 37-41. 

16. Iskandarova, G. T., & Samigova, N. R. (2024). Hygienic description of 

chemical factor in mechanical engineering enterprises (Doctoral 

dissertation, Germany). 

17. Ходжаева, У. А., Ёллыева, О. Б., Аннагулыева, Э. М., & Ходжаев, А. 

(2021). ОЦЕНКА СЕЙСМИЧЕСКИХ СВОЙСТВ ГРУНТОВ ГОРОДА 

АШХАБАДА ПО ДАННЫМ HVSR-АНАЛИЗА. 

In ЭКОЛОГИЧЕСКАЯ ГЕОЛОГИЯ: ТЕОРИЯ, ПРАКТИКА И 

РЕГИОНАЛЬНЫЕ ПРОБЛЕМЫ (pp. 381-385). 

18. Iskandarova, G. T., & Samigova, N. R. (2024). Hygienic Characterization of 

the Chemical Factor in Mechanical Engineering Enterprises. 

19. Xadjayeva, U. A., & Iskandarov, A. B. (2024). MASHINASOZLIK 

KORXONALAR ISHLOVCHILARINING ASOSIY ISH JOYLARIDAGI 

YORITILGANLIKKA GIGIYENIK BAHO BERISH. Ўзбекистон 

Республикаси Санитария-эпидемиология ва жамоат саломатлиги 

хизмати илмий-амалий журнали, 4(1), 37-41. 

 

 


