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Air quality in Barcelona Schools

Epidemiological and toxicological studies consistently have associated
exposure to air pollutants with diverse negative health outcomes (related
to cardiovascular, respiratory and other problems). To determine if air
pollution (especially road traffic-related pollution) has any detrimental
effect on the neurodevelopment of schoolchildren, the BREATHE project
was born. In its first phase, air quality was assessed in classrooms and
playgrounds of 39 schools in Barcelona and Sant Cugat del Vallès.
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Epidemiological and toxicological studies have consistently associated exposure to air pollutants
to diverse negative health outcomes (related with cardiovascular, respiratory and other
problems). Therefore, it is very important to assess air quality, both in indoor (where we spend
most of our time) and outdoor environment. 
  
The BREATHE project (BRain dEvelopment and Air polluTion ultrafine particles in scHool
children) was born with the objective of determine if air pollution (especially the road traffic-
related pollution) has any detrimental effect in neurodevelopment of schoolchildren. 
  
With this aim, air quality was assessed in indoor (classroom) and outdoor (playground)
environments in 39 schools of Barcelona and Sant Cugat del Vallès. High concentrations of fine
particulate matter (PM ), nitrogen dioxide (NO ), Black Carbon (BC, mainly emitted by2.5 2

https://www.uab.cat/web/uabdivulga-1345468981740.html
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Figure 1. Spatial distribution of outdoor NO , PM , BC and

ultrafine particle levels in BREATHE schools. Perimeters are

based on the highest (red) and lowest (green) BC level tertile.

 

  

incomplete combustion and especially related to diesel vehicles) ultrafine particle number
concentration (UFP) and trace metals related to road traffic emissions were found. 

PM concentration was 1.7 times higher than
the urban background levels, owing to high
contributions from school activities. For
instance, in the classrooms PM levels were
importantly influenced by an indoor source
characterised by organic carbon. This organic
carbon might have its origin in organic textile
fibres from clothing, in cooking and other
organic emissions. Another important indoor
source at schools was the chalk for the
blackboards, which resulted in high levels of
calcium and strontium. Moreover, important
contributions from the sand of the playgrounds
were also observed, both in the indoor and
outdoor environments. Consequently, owing to
the influence of school sources of PM , it
cannot be considered a good tracer of traffic
emissions. 

  
On the other hand, NO , BC, ultrafine particles and antimony appeared to be good indicators of
traffic emissions. The indoor concentration of these pollutants were similar to those found
outdoors, indication an easy penetration of air pollutants. The concentrations of NO  were 1,2
times higher at schools than at the urban background, suggesting the proximity of some schools
to road traffic. The spatial variation showed higher levels of traffic tracers in the schools located
in the centre of Barcelona than in the outskirts, highlighting the influence of traffic emissions. 
  
Health effects from exposure to particulate matter depends on its chemical composition. The
high levels of mineral matter and organic carbon (generated by local school activities) might not
have any negative health effect. In the BREATHE project, we are working to determine the effect
of the exposure to all this air pollutants in neurodevelopment.

Ioar Rivas Lara
Institute of Environmental Assessment and Water Research(IDAEA-CSIC) 
Centre for Research in Environmental Epidemiology (CREAL) 
Institute of Environmental Sciences and Technologies (ICTA-UAB)
irivas@creal.cat

References

Rivas, I.; Viana, M.; Moreno, T.; Pandolfi, M.; Amato, F.; Reche, C.; Bouso, L.; Àlvarez-Pedrerol,
M.; Alastuey, A.; Sunyer, J.; Querol, X. Child exposure to indoor and outdoor air pollutants in
schools in Barcelona, Spain. Environment International. 2014, vol. 69, p. 200-212. doi:
10.1016/j.envint.2014.04.009.

2 2.5

2.5 

2.5 

2.5

2

2

mailto:irivas@creal.cat


20/11/2020 Air quality in Barcelona Schools - UABDivulga Barcelona Research & Innovation

https://www.uab.cat/web/news-detail/air-quality-in-barcelona-schools-1345680342044.html?noticiaid=1345685544534 3/3

View low-bandwidth version


