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Relevance. The incidence of melanoma worldwide is increasing by approximately 

1.5-3% annually, and Ukraine is among the Eastern European countries with some of the 

highest rates. It has been proven that excessive ultraviolet (UV) radiation is a leading 

modifiable risk factor for the development of malignant skin tumours. Despite the widespread 

availability of sun protection products, consumers tend to focus primarily on the SPF rating, 

without taking into account the type of filters, their mechanism of action, photostability and 

protection spectrum. Consequently, the question of how consciously people approach the 

choice of sunscreen remains not only theoretical but also purely practical.  

The aim of this study was to compare physical and chemical UV filters in terms of 

their mechanisms of action, safety, and efficacy; to assess consumers” awareness of the 

principles of sun protection; and to analyse the compositions of sunscreens across various 

price segments available on the Ukrainian market. 

Materials and methods. The study comprised three complementary parts. The first 

involved a systematic review of scientific sources, specifically a review of publications in the 

PubMed and Google Scholar databases using the keywords” UV filters”, “sunscreen safety”, 

“mineral vs chemical filters” and “photoprotection” for the period 2016-2026. The second 

part was an anonymous online survey conducted by the authors in March-April 2026 using 

the Google Forms platform. Eighty respondents aged 18 and older took part – predominantly 

medical students and individuals with higher education, which, of course, imposes certain 

limitations on the generalisability of the results. The questionnaire contained 14 questions 

grouped into three sections: general awareness of UV radiation and photoprotection 

mechanisms; practical habits regarding the use of sunscreen (frequency of application, 

reapplication, behaviour in different weather conditions); and willingness to adjust habits in 

the presence of evidence-based information. The third part of the study involved an analysis 

of the INCI compositions of 20 SPF cosmetic samples across three price ranges, categorised 

by filter type (mineral, organic, mixed), the number of UV agents in the formulation, and the 

presence of “broad spectrum” labelling. The data were analysed using descriptive statistical 

methods. 

Research results. Ultraviolet (UV) radiation is divided into three spectral ranges: UV-

C (100-280 nm), which is absorbed by the atmosphere and rarely reaches the Earth’s surface; 

UV-B (280-315 nm), which causes erythema, burns and direct DNA damage; UV-A (315-400 

nm), which penetrates deeper into the dermis, accelerates photoaging and increases the risk of 

skin cancer. However, the SPF rating reflects only the degree of protection against UV-B – 

full broad-spectrum protection is provided only by products labelled “broad spectrum” or 

“UVA/UVB”. Mineral (physical) filters – titanium dioxide (TiO₂) and zinc oxide (ZnO) – 

work by reflecting and scattering UV radiation. In 2010, the IARC classified TiO₂ as a Group 

2B substance (“possibly carcinogenic to humans”); however, this effect has been confirmed 

exclusively in cases of inhalation of dust or nanoparticles – no risk has been identified with 

topical application. Mineral filters are characterised by high photostability and low allergenic 

potential, which is why they are recommended for sensitive skin, in paediatric practice and 

during pregnancy. Organic (chemical) filters – avobenzone, octocrylene, octinoxate, 

oxybenzone and others – absorb UV energy, converting it into heat. They provide better 

https://doi.org/10.3390/metabo15070467
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cosmetic and organoleptic properties for the product; however, some members of this group 

are prone to photodegradation and require the addition of stabilisers. Furthermore, cases of 

contact and photocontact dermatitis have been reported. 

The survey revealed significant gaps in awareness and actual habits. Only 30.0% of 

participants demonstrated a clear understanding of the differences between physical and 

chemical filters; 45.0% had a general understanding of the topic, whilst 25.0% were 

encountering it for the first time. 20.0% of respondents use sun protection products daily, 

31.25% use them exclusively during the warmer months, 20.0% use them only during 

prolonged sun exposure, and 13.75% do not use them at all. The issue of reapplication is 

particularly telling: only 12.5% adhere to the recommended regimen (every 2 hours), whereas 

41.3% do not reapply the product at all during the day, and the fact that 77.5% of respondents 

do not use sun protection in cloudy weather or when indoors near a window. At the same 

time, 73.75% of respondents (the sum of “yes” and “somewhat yes” answers) are willing to 

reconsider their habits upon receiving evidence-based information – this demonstrates the real 

educational potential and importance of health education initiatives. 

An analysis of INCI ingredients revealed that 42.9% of the products studied contain 

exclusively organic filters, a further 42.9% contain a combination of organic and mineral 

filters, and only 14.3% are based purely on mineral filters. Among products in the mid-range 

and premium price segments, those with mixed formulas predominate – manufacturers aim to 

combine a broad spectrum of protection with an acceptable cosmetic texture. Budget products 

are mostly represented by single-filter chemical formulas with a narrower spectrum of 

coverage. 

Conclusions. The study confirmed that the issue of sun protection in Ukraine has at 

least two dimensions-consumer and market-and neither can be considered satisfactory. Most 

respondents either do not distinguish between types of UV filters or have only a general 

understanding of them, and their actual habits regarding the use of such products deviate 

significantly from evidence-based recommendations. At the same time, the market for SPF 

products offers predominantly chemical and hybrid formulas, and the effectiveness of such 

protection is determined not only by the stated SPF value, but also by the coverage spectrum 

and photostability of specific filters in the formulation – something the average consumer is 

generally unaware of. 

At the same time, people’s stated willingness to change their behaviour when 

presented with clear, evidence-based information suggests that an educational approach holds 

real promise. In view of this, we consider it appropriate to recommend giving preference to 

products labelled “broad spectrum” and, for sensitive skin, children, and pregnant women, to 

mineral-based products. For daily use, an SPF of ≥30 is sufficient, whilst for prolonged sun 

exposure, an SPF of ≥50 is justified. Equally important is adhering to the reapplication 

schedule – every two hours and after contact with water – as well as the habit of checking the 

INCI list before purchasing a product. Improving public health and hygiene education in this 

area is, in our view, one of the most accessible yet underrated tools for preventing 

photodamage and reducing the incidence of melanoma. 
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Background. Sleep is one of the most important processes for our body, ensuring the 

recovery of the central nervous system and supporting cognitive functions, as well as immune 

and hormonal regulation. When a person is constantly sleep-deprived or their sleep is of poor 

quality, the risk of developing cardiovascular diseases and metabolic disorders increases 

significantly, and their mental and emotional state deteriorates. The quality of a good night's 

sleep depends largely on the indoor microclimate: air temperature, humidity, air velocity and 

thermal radiation. If it is too cold, too hot, too dry, or too stuffy, falling asleep becomes 

difficult, and deep, restorative sleep becomes shallow and intermittent. 

Under martial law in Ukraine, this problem is particularly acute. Damage to heating 

systems, regular power cuts, the use of heaters that severely dry out the air, as well as 

prolonged stays in bomb shelters and shelters with high humidity and insufficient ventilation, 

significantly worsen the conditions for normal sleep. Added to this are constant anxiety and 

night-time air raid alerts, which in themselves disrupt the structure and duration of rest. That 

is why a closer look at actual bedroom conditions seems worth taking to comprehensively 

assess the actual microclimatic conditions of people's homes and understand how they affect 

sleep quality in the current wartime reality. 

Aim. To evaluate how key microclimate parameters – air temperature, humidity, and 

ventilation – affect sleep quality across different age groups, and to determine how closely 

real living conditions correspond to established sanitary-hygienic norms. 

Materials and methods. Data were gathered in March 2026 through an anonymous 

online survey built on Google Forms. The questionnaire had 20 items, a mix of closed-choice 

and open-ended. It was organized around five areas: night-time temperature in the bedroom, 

how often and how well the room was ventilated, perceived air humidity, the presence of 

mould or damp, and whether respondents used heaters, humidifiers, or air purifiers – 

alongside questions about sleep quality and how they felt in the mornings. 94 people took 

part, 74.5% of them women. Age-wise, the sample skewed young: 48.9% were 18-22, and 

another 20.2% were under 18, so students and schoolchildren accounted for roughly 7 in 10 

participants. The remaining 30.9% were spread across older groups – 7.4% in their mid-

twenties, 12.8% in their thirties, and 10.6% over forty. 

Results. The survey results showed the following breakdown of respondents by 

accommodation type: 45.7% live in individual flats, 31.9% in detached houses, 11.7% in halls 

of residence, and 8.5% in rented rooms. Only 44.7% of those surveyed had a reliable heating 

supply through the winter, whilst 12.8% report frequent cooling of the premises, and 2.1% – a 

constant lack of heat. A further 35.1% were using electric space heaters because of central 

heating outages – a direct consequence of wartime infrastructure damage. Running those 

heaters without active humidity control further lowers the indoor relative humidity. 

When asked about night-time temperature, 45.7% of participants reported sleeping at 

18–20 °C, which they described as comfortable; 29.8% slept at 21-23 °C; 12.8% at 16-18 °C; 

5.3% at above 23 °C; and 4.3% at below 16 °C. The physiology behind this is fairly well 
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