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Background 
Young children and infants in buggies (strollers) 
travel closer to the ground and the height of vehicle 
exhaust. We investigated whether children in 
buggies are exposed to higher concentrations of 
PM2.5 than adults pushing the buggy. 

Methods 
A mobile sampling system attached to an 
unoccupied child’s buggy was used to sample real-
time PM2.5 concentrations (using TSI SidePaks) at 
the nominal breathing zones of a seated child and 
that of the adult pushing the buggy.   

 

 

 

 

 

 

 

Measurements were collected along 3 pre-defined 
routes in Edinburgh, UK, on six weekdays during 
Aug. 2013. On each day, sampling was completed 
once along each route. During each monitoring 
period, the TSI SidePaks were co-located at the 
child breathing zone height to allow fluctuations in 
the devices’ performance to be identified. Further 
co-location data were obtained to investigate 
performance over a wider concentration range.  

The co-location data allowed necessary corrections 
to be applied (to the child measurements, childC). 

For each monitoring period: 1. GM of both adult and 
childC conc. were calculated. 2. GM ratio, and 95% 
confidence interval (CI) were obtained (log of the 
ratio of the adult: childC conc. at each time point 
before taking exponential of average log ratios. 3. 
The log of the ratio of the peak measurements (x10 
minimum conc.) and corresponding measurement 
of other monitor were calculated, presenting the 
exponential of the average of these ratios (GM 
ratio) and the CI. 

 

 

 

 

 

 

 

Are children in buggies exposed to  

higher PM2.5  concentrations than adults? 

Results and discussion 
The average ratio results over almost all monitoring 
periods suggest children are not exposed to higher 
PM2.5 concentrations than adults (Fig. 1).  

The maximum child corrected concentrations 
(childC) do not appear to be very different from 
those measured by the adult monitor.  The GM ratio 
of the adult to childc peak levels is greater than one 
for all six monitoring days, indicating that the adult 
peak levels are higher on average. Adult levels are 
significantly higher on days 1, 3 and 5 (Table 1). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Our data suggests children travelling in buggies are 
not exposed to higher PM2.5  concentrations than 
adults pushing the buggy. The day 5 data do not 
follow the general pattern but no explanation was 
found for this. We consider that further studies 
aimed at investigating differential vertical exposure 
to vehicular air pollutants should include  
monitoring over different seasons and time periods  
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Fig 1:  Average (GM) ratio of adult to childc 

concentrations and associated 95% CI 
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Table 1: GM average ratio of adult to childc conc. and 

associated 95% CI for the peak levels 

 Day Peaks (n) GM Ratio 95% CI 

1 104 1.11 1.02 1.21 

2 9 1.73 0.52 5.78 

3 127 1.14 1.11 1.18 

4 23 1.03 0.86 1.23 

5 154 1.13 1.07 1.20 

6 11 1.02 0.73 1.44 

Note: light blue: route 1; mid blue: route 2; dark blue: route 3 


