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The Atmosphere Special Issue entitled “Health Effects and Exposure Assessment to Bioaerosols in Indoor and Outdoor Environments” comprises five original papers.



Air pollution, due to natural and anthropogenic sources, generates an enormous environmental cost. The issue of healthy living spaces and good air quality is a global concern, because individuals inhale 15,000 L of air every 24 h. Thus, contemporary monitoring and reducing exposure to air pollutants presents a particular challenge for us. One of the crucial indicators of indoor and outdoor air quality is bioaerosols. They play an instrumental role as risk factors when it comes to adverse health outcome. These indicators, also known as primary biological airborne particles (PBAPs), have been linked to various health effects such as infectious diseases, toxic effects, allergies, and even cancer. PBAPs include all particles with a biological source in suspension in the air (bacteria, fungi, viruses, pollen), as well as biomolecules (toxins, debris from membranes). To foster our current scientific knowledge about bioaerosols, scientific research studies related to the characteristics of biological aerosols in indoor and outdoor environments, the methods used to improve air quality, as well as the health effects of and exposure assessment to bioaerosols problem, have been collected in this Special Issue.



The first paper in this Special Issue applied the monitoring of PBAPs collected in a high school gymnastic hall located in an urban area of Poland. Brągoszewska et al. [1] indicated that the concentrations of bacterial aerosol in the analysed high school gym in the naturally ventilated historic building were not particularly hazardous for the occupants; however, the share of the respirable fraction (particles with an aerodynamic diameter less than 3.3 µm) increased during sports activities from 30% (before gymnastic classes) to 80% of the total concentration of bacterial aerosol during physical activities. The highest antibiotic resistance was revealed to be Staphylococcus epidermis (isolated during gymnastic classes) and Pseudomonas sp. (isolated before gymnastic classes). The results of this study may indicate the usefulness of periodic PBAPs monitoring to verify the quality of the air and to establish possible technologically achievable guide levels of contamination for educational buildings. Małecka-Adamowicz et al. [2] presented a study about evaluating PBAPs in libraries, cafeterias, and selected classrooms of two schools in northern Poland and determined the antibiotic resistance of Staphylococcal strains isolated from the indoor air. A statistically significant relationship between the size of the rooms and the concentration of heterotrophic bacteria was observed. In both schools, higher microbial concentrations were recorded in smaller rooms (the cafeterias). The antibiograms indicated that resistance to erythromycin was common in 62.5% of the isolated staphylococcal strains. Levofloxacin and gentamicin were the most effective antibiotics. Given the current lack of precise indoor air quality guidelines in Poland, the research may be a very valuable contribution. Zender-Świercz [3] focused on analysing internal air parameters in an office room equipped with a decentralized façade ventilation device. The analyses of both temperature and humidity have proven that the values of inside air temperature and humidity are not affected by the temperature and humidity of outside air. In this case, the negative pressure generated during the exhaust cycle must induce an inflow of warm and dry air from an adjacent room. Skowron et al. [4] presented an assessment of the efficiency of radiant catalytic ionization (RCI) in eliminating enterococci resistant to selected antibiotics in the air compared to the antibiotic-susceptible strain, antibiotic-resistant, toxinogenic Clostridioides difficile in comparison with the non-toxinogenic, antibiotic-susceptible strain and elimination of Staphylococcus aureus non-MRSA and MRSA strain. The obtained results indicate that the use of RCI may contribute to reducing the occurrence of dangerous pathogens (including MRSA) in the indoor air, and perhaps transmission and persistence in the environment; thus, it is worth noticing that the RCI device should be taken into account in the designing of ventilation systems. Brągoszewska et al. [5] introduced methods to improve indoor air quality using air purifiers with high-efficiency particulate air filters (HEPA) that remove PBAPs from indoor environments. The reduction in total concentration of fungal aerosol in the presented study even when air purifiers were active was at a level of 42%. The current findings suggested the need for further work, particularly focused on a re-emission process generated by air blown from air purifiers. The elucidation of this relationship will be an important foundation from which to develop air cleaning technologies. Moreover, this study shows the need for implementing a strategy to control and improve PBAP air quality in indoor environments.



The goal of this Special Issue was to present research with a wide perspective, involving air quality research studies, and the five papers in this Special Issue achieve. I hope that the results presented in this Special Issue will spur investigations in this area for more invigorating research in the future.
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