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Introduction 
 Exposure to air pollutants such as particulate 

matter (PM) is associated with increased mortality 

and morbidity. PM is a complex mixture of 

microscopic particles with chemical compounds and 

their effects have been observed even at low levels of 

exposure, with no evidence of a safe level for which 

no adverse health effects occur (Jakovljevi et al., 

2018). Since children spend the majority of their time 

indoors, individual exposure to PM is dominated by 

indoor air pollution. However, the data available for 

assessing the risk of indoor air pollution are scarce 

and often insufficient. This work was developed in 

the framework of the LIFE Index-Air project 

(www.lifeindexair.net) and aims to quantify the 

children daily exposure and dose to PM chemical 

compounds.  

Methods 
A questionnaire on time activity patterns was 

applied to 1251 children living in Lisbon. PM was 

sampled in 40 houses, 5 schools and respective 

outdoor sites during 5 days each. Leckel MVS6 

samplers were used to collect PM2.5 and PM2.5-10 

that were characterized by X-Ray Fluorescence for 

the measurement of major and trace elements and by 

the Thermo-Optical Transmittance method for the 

determination of the organic and elemental carbon. 

The daily exposure for each child was assessed by 

integrating the results from the time-activity pattern 

with the concentrations measured in the different 

microenvironments (MEs). The dose was calculated 

through the product between the exposure and a 

dosimetry factor as presented in Equation 1: 
 

     (Equation 1)  
               

Where Cij is the mean concentration of the pollutant, 

tij is the time spent by the individual in the 

microenvironment, m is the total number of MEs and 

IR is the inhalation rate (Buonanno et al., 2011).  

 

Conclusions 
 Children, during the week, spent an average 

89% of their time indoors - 55% at home, 27% in 

classrooms, 3.5% in vehicles and 2.7% practicing 

indoor physical activities, indicating that the risk 

assessment should focus on indoor MEs. The daily 

dose depended on the ME frequented by the children 

and activities performed. Home and school were the 

MEs where the children spent more time and together 

contributed to more than 70% to the daily inhaled 

dose of each PM chemical compound (except for Ba 

and EC in PM2.5 and Ba and Cl in PM10 where the 

outdoor contribution was more relevant). While most 

hours were spent daily in homes, the schools 

displayed the highest contributions for the exposure 

and dose of the mineral elements (Al, Ca, Si, Sr, and 

Ti) that can enter in classrooms through the windows 

or be released from children’s shoes especially after 

playing outside. 

 
Figure 1 – Contribution of the MEs to the daily 

exposure and dose and respective total daily exposure 

and dose inhaled by each child. 
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