Overview of Scientific Research
Children spend most of their time indoors, particularly in schools, which makes indoor air quality a critical factor for their health and development. Indoor air can contain a variety of pollutants, including microorganisms such as bacteria and fungi, which can have infectious, allergic, and immunotoxic effects. These pollutants are known to contribute to respiratory illnesses, allergies, and asthma, and may also affect children’s cognitive performance and school attendance. Since schools are densely populated environments with varying building designs and maintenance conditions, they represent a key setting for monitoring and improving indoor air quality. Recognizing this, the World Health Organization (WHO) has emphasized the importance of standardized surveys to assess environmental risks in schools and protect children’s health.
The primary aim of this pilot study was to assess the exposure of schoolchildren to indoor air pollutants in 9-year schools across Albania. The study sought not only to measure levels of microbial contamination but also to provide evidence for improving indoor environments to support children’s health, development, and learning outcomes. By establishing a baseline of indoor air quality, the project intended to inform national and regional strategies for safe and healthy school environments.
The objectives of the study were structured to address both methodological and practical goals. The primary objective focused on testing the feasibility, applicability, and reliability of the proposed survey design and data collection methods. By conducting a pilot survey in a representative sample of schools, the study aimed to evaluate whether the instruments and procedures were suitable for larger, nationwide implementation in accordance with WHO standards. The secondary objective aimed to generate preliminary, reliable data on children’s exposure to indoor pollutants, while also assessing variability in exposure levels between different schools. This allowed the research team to identify patterns of exposure and the environmental factors contributing to poor indoor air quality. A third objective was to integrate the survey with scientific research protocols to enable detailed microbiological assessment, including the quantification of microbial loads, identification of potentially pathogenic species, and comparison with internationally accepted standards.
The study methodology combined observational surveys, on-site inspections, and laboratory analyses. Fifty 9-year schools across six Albanian districts - Tirana, Korçë, Fier, Malësi e Madhe, Kukës, and Vlorë - were randomly selected to ensure representation of urban, peri-urban, and rural settings. At each school, trained personnel conducted structured interviews with school administrators and completed standardized inspection forms covering classrooms, laboratories, corridors, and sanitary facilities. Air and surface samples were collected by microbiology specialists using filtration and sedimentation methods, and analyzed in accredited laboratories for bacteria, fungi, and other relevant microorganisms. Environmental factors such as relative humidity, temperature, and ventilation were also measured, as they influence microbial growth and indoor air quality. All collected data were entered into a centralized database, verified for accuracy, and statistically analyzed using SPSS 25, with significance considered at p<0.05.
The results revealed considerable variation in indoor air quality across the surveyed schools. Several schools exceeded acceptable levels of microbial contamination, particularly in classrooms and areas with high occupancy or poor ventilation. The presence of mold in some schools highlighted the potential for respiratory problems, allergic reactions, and exacerbation of asthma among students. The study also confirmed that the proposed survey methodology was feasible and reliable, demonstrating its suitability for a broader, nationwide application. Furthermore, preliminary data provided insight into schools requiring priority interventions and served as a baseline for future monitoring efforts.
In conclusion, the pilot study confirmed that indoor air pollution in Albanian schools poses a significant health risk, especially for children. The methodology applied proved effective for assessing both environmental and microbiological hazards, and the findings can inform evidence-based policy and interventions aimed at improving school environments. These results highlight the importance of preventive measures, including enhanced ventilation, humidity control, regular cleaning, and periodic monitoring to ensure a safe and healthy environment for students.
Based on the study findings, several recommendations were formulated. First, schools identified with poor air quality should implement immediate interventions, such as improving ventilation systems, controlling moisture, and maintaining hygienic conditions. Second, continuous monitoring of indoor air quality should be conducted to evaluate the effectiveness of interventions and track improvements over time. Third, further research is recommended to investigate other indoor pollutants, such as dust, volatile organic compounds, and allergens, and to link exposure data with children’s health outcomes. Finally, capacity-building programs should be developed for school staff and local authorities to ensure sustainable and standardized environmental monitoring practices, ultimately contributing to healthier school environments across Albania.
