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Development of an integrated wearable-mobile platform for continuous 
monitoring of tobacco smoke exposure in controlled and real-world 
environments
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Background.  Assessment of  active and passive tobacco smoke exposure is  still  largely  based on self-reported 
information or  single-point  environmental  measurements,  which provide limited temporal  resolution and may 
underestimate  individual  exposure.  Wearable  technologies  offer  the  opportunity  to  continuously  monitor 
environmental pollutants under real-life conditions, providing objective exposure assessment for epidemiological 
research and preventive interventions.
Materials and Methods. An integrated monitoring platform was developed combining the Atmotube Pro wearable 
sensor,  the  AirAware  mobile  application,  and  a  cloud-based  infrastructure.  The  system  continuously  acquires 
particulate matter (PM₁, PM₂.₅, PM₁₀), volatile organic compounds (VOCs), and Air Quality Score (AQS) data while 
implementing algorithms for  automated data processing,  event  detection,  and exposure alerts.  Validation was 
performed in two sequential  phases:  controlled indoor experiments and real-world monitoring involving three 
exposure profiles (smoker, non-smoker, and non-smoker living with a smoker).
Results.  The  platform  achieved  stable  continuous  monitoring  with  reliable  background  acquisition,  Bluetooth 
connectivity,  and cloud synchronization. In the controlled experiment,  smoking a single cigarette produced an 
immediate increase in particulate matter and VOC concentrations, accompanied by a persistent reduction in air  
quality. During real-world monitoring, the system identified a clear exposure gradient, with the lowest pollutant 
levels  observed  in  the  non-smoker,  intermediate  levels  in  the  participant  exposed  to  passive  smoke,  and  the 
highest levels in the smoker. The platform consistently captured exposure patterns associated with participants' 
daily activities, demonstrating robustness under both experimental and real-life conditions.
Conclusions.  The proposed wearable-mobile platform enables continuous and objective assessment of tobacco 
smoke exposure, overcoming important limitations of conventional exposure assessment methods. The integrated 
sensor–mobile–cloud  architecture  represents  a  promising  tool  for  epidemiological  studies,  exposure 
characterization,  and  evaluation  of  public  health  interventions,  with  potential  applications  in  vulnerable 
populations, including pregnant women.
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