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Exposures – where do they occur?



Location duration per day 
by occupational group



Air Pollution Exposures

• Exposure to air pollution at work is a part of our everyday lives

• About 90% of our time spent indoors – for many at least a third of that is at work

Mazaheri et al. 2018. Env. Int., 120; 496-604
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Adapted from Lin et al. Science of the Total Environment, 2020



Indoor vs. outdoor?

Picture from: http://www.construction-

innovation.info/www.construction-

innovation.info/index2f08.html?id=1140

Picture from: US EPA

Our pollution 

exposure profile 

changes when we 

account for indoors



Health risks considering personal 
exposure

• Health risks can be driven by exposures (and sources) indoors

Loh et al. EHP, 115(8), 2007
Han et al. Faraday Discuss. 2020



In a study of children in Delhi India

For every 10 µg/m3 increase in personal level 

PM2.5 measurements, there was an 8% higher 

odds of being in a group of asthmatics where their 

asthma control worsened



Indoor air monitoring?

• Outdoor air is regularly monitored

• We don’t have this type of information for indoor environments



• Smaller profile – can be 

wearable or static

• Potential for remote monitoring

• Passive sampling

• May have less accuracy but 

potential for large scale 

deployment

Possibilities: Low cost monitoring?





Thoughts for the future

Outdoor air pollution is only one part of our exposure profile

Most exposures occur indoors or in places where outdoor air 

pollution is moderated (e.g. transport) 

→ We need to examine this relationship for effective interventions

Monitoring for indoor air and personal exposure needs different 

paradigms from outdoor air monitoring and actions

The composition of our air pollution exposure profile changes when 

we account for indoors 

→ How will we fully account for this in understanding health



Acknowledgements
• DAPHNE was funded by NERC/MRC Grant number NE/P016340/1

• APIC-ESTEE was funded by NERC/MRC Grant number NE/N007182/1

Contributors:

Mark Cherrie

Chun Lin

Furong Deng

Dayu Hu

Xinbiao Guo

Mat Heal

Mark Miller

Paul Wilkinson

Will Mueller



Thank you
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