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Significance of Air Quality
Polluted air that contains multiple harmful particles are linked to several critical diseases including asthma, respiratory illness, and cardiovascular disease and also responsible for premature death. According to the WHO (2024), in 2019 approximately 4.2 million premature deaths occurred worldwide due to air pollution. The organisation also recommended that the annual average PM2.5 concentration is not more than 5 µg/m³ (WHO, 2021). Implementation of a digital air quality monitoring system can transform environmental data into timely, actionable health advice, empowering people to make informed decisions to reduce avoidable exposure. 
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Figure 1: Outdoor Air Pollution
(Source: Intano, 2026)
Health Promotion through Digital Monitoring’
Monitoring stations, sensors, voice notifications, and online dashboards help this system to communicate with individuals about pollution levels (Ahmed et al. 2026).  During high-pollution periods, individuals can avoid strenuous outdoor activities, keep windows closed, and follow public health guidance by utilising real-time alerts. For people who are suffering from asthma or other respiratory illness, such information may help with activity planning and compliance with existing clinical management strategies. A review conducted by Schulte et al. (2026) systematically reviewed 146 UK-based digital platforms that provide air quality information including websites, mobile applications and sensor-based systems. 
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Figure 2: Smartphone Health Application
(Source: Osei, 2021)
Advantages and Drawbacks and Solutions
The key advantage of this digital monitoring system is its ability to provide real-time information that supports informed decisions. Geographically targeted warnings have the potential to improve risk awareness, while mobile sensing technologies may contribute to understanding the pollution variability across different locations that is missed by stationary mobile networks. Marche et al (2025) suggested that cost-effective mobile monitoring systems have the potential to identify the gaps in air quality data, especially in regions that are currently under-monitored. 
Nevertheless, in isolation, timely warning is inadequate to ensure healthier behaviour. Air quality warning systems are significantly influenced by factors including risk perception, comprehension, and an individual's ability to maintain the provided advice (Mowbray et al. 2024). Furthermore, a reduction in exposure does not necessarily mean a reduction in morbidity, since it takes a considerable amount of time to determine the long-term health effects.
Uncertainty can be reduced by calibrating and validating the sensors' readings against official monitoring stations, and through communicative transparency. Multilingual alerts, SMS and community health campaigns are also effective ways to support people who do not have smartphones (Greuel et al. 2023). There is a need for practical advice from government and public health bodies which considers individual situations. Digital air quality alerts can therefore help boost health promotion by promoting awareness of risk, provided that the information is accurate, communication is accessible, and individuals can take action when alerts are given (Thompson et al. 2024). 
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Public Health Issue
Nowadays, air pollution has become a major public health concern due to exposure to fine particulate matter (PM 2.5), nitrogen and ground-level ozone, which can damage the respiratory system and increase the chance of asthma, cardiovascular disease and premature death., WHO (2024) reported that in 2019, around 4.2 million premature deaths occurred worldwide due to outdoor air pollution. The World Health Organisation's air quality guidelines recommend that the annual average PM2.5 should not exceed 5 µg/m³, underscoring the adverse health effects of prolonged exposure (WHO, 2021). 
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Figure 3: WHO’s Guidelines
(Source: AyseGulec, 2022)
Designing Smart Air Alert
To promote health a smartphone application, Smart Air Alert is launched which is particularly designed for converting air quality data into real-world health advice. The system would leverage data from official governmental monitoring networks and validated sensors to provide real-time pollution alerts, colour-coded Air Quality Index (AQI) warnings, guidance for safer activities, and educational content (Schulte, 2022). Smart Air Alert application could provide customised guidance to users, whereas schools and outdoor employers could use pollution warnings to modify their operations during severe pollutions. Voice notifications and multilingual content further enhance the accessibility of this application. However, to reduce the risk of user misinterpretation, this app would clearly differentiate between measured pollution levels and estimated personal exposure. 
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Figure 4: Global Air Quality
(Source: Statista, 2023)
Health Promotion and Public Health Impact 
To promote a healthy life the Smart Air application continuously sends warnings, engages people with education and encourages behavioural changes (Kureshi et al. 2023). According to the Health Belief Model (1950), people are more likely to adopt protective behaviours when they perceive pollution as a health risk and believe preventive actions are beneficial (Cai et al.2026). In addition, the application would foster self-efficacy by offering practical and achievable recommendations, as opposed to merely providing warnings about potential danger. The significance of timely communication is further illustrated by the State of Global Air's (2025) report; according to this report in 2023, air pollution contributed to more than 7.9 million worldwide deaths, including over 2 million each in India and China.
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Figure 5: Health Brief Model 
(Source: Urich, 2020)
Advantages, Limitations and Solutions
One of the key advantages of this application is the delivery of accurate and timely location-specific information that allows individuals to make informed decisions. Moreover, the provision of educational content also improves health literacy and fosters preventive practice (Almachavan, 2024). Although this Smart Air application has numerous advantageous it also comes with several limitations. Firstly, data from official governmental monitoring stations may not capture spatial variations across all neighbourhoods, while inaccurate sensors may lead to erroneous alerts (Szafarczyk and Agbasi, 2025). Secondly, populations without access to smartphones, internet services, or adequate digital literacy, may face potential health inequalities. Besides these, employment requirement and education are another reason for which individuals cannot avoid this exposure.
However, such constraints can be mitigated through utilising validated data, clearly communicating uncertainty, and protecting personal information through informed consent and minimal data collection (Alhasan, 2025). Collaborative partnerships between schools, employers and public health agencies would be beneficial for helping develop effective warnings into effective action. Moreover, a pilot study should focus on results, like user understanding, accessibility, protective behaviours and exposure, rather than relying solely on downloads or engagement.
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