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Evaluating the health effects of air pollution
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Tools and 
methods in 
environmental 
health

‘Think before you leap’
• Study aims and objectives

• Study design

• Analytical methods



The air is chemical ‘pea’ soup

Kigali Accra Boston

London





• Disparities in exposure
• Geography (e.g. Urban/rural location)

• Microenvironment (indoor vs outdoor)

• Lifestyle choices (smoking, cooking fuel,

• Occupation

• Socioeconomic status

• Meteorology

Some places/groups of people are more vulnerable



• Meuse Valley in Belgium (1930)

• Donora, Pennsylvania (1948)

• London, England (1952)

The role of meteorology in great air pollution disasters



• Disparities in outcome
• Increased vulnerability with age

• Underlying health conditions

• Gender disparities

• Socioeconomic

Some places/groups of people are more vulnerable



Measuring exposure

Ambient

Household Mobile

Personal Occupational

Occupational



Study design is key

• Field validated

• Robust to elements

• Cost effective 

• Power 

• Positioning and mounting 

• Small, discreet, and 

lightweight

• Permissions

Locations of fixed (5+ years) and rotating (1 week) 

monitoring sites 

An integrated network of sensors for 

environmental exposures in Accra

Clark et al 2020





Space-time patterns in environmental pollution

Time of day (hrs) 



The Accra School Health and Environment Study (ASHES)

Environmental 

noise

• We conducted weeklong measurements of ambient PM2.5, 

measured both gravimetrically and continuously), and black carbon 

(BC, measured gravimetrically in the yards of 90 public (74%) and 

private (26%) schools. 
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Co-production

• Involve a wide range of methods
• Workshops 
• Individual meetings
• Interviews 
• Focus groups
• Surveys and participatory methods

• Outcome
• Generate actionable knowledge through the 

inclusion of perspectives of non-
researchers

• Deeper transformation of norms, power 
structures and political systems, and the 
relationship between science and society 



Community-Based Participatory Research (CBPR)

• Engages affected 
communities in environmental 
health research

• Empowers communities to 
advocate for policy changes
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