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Low Emission Zone Study 

Example of a ‘natural experiment’ – change in pollutant 

exposure can be predicated and its effects monitored 

prospectively. 
 

Objective: To quantify the impact of the Low Emission 

Zone (LEZ) on children’s health in East London. 
 

Hypothesis: Reductions in exposure to traffic emissions 

will be associated with improvements in respiratory 

health in sequential yearly cross-sectional samples of 

8-10 year-old children. 



Projected benefits of the LEZ 
NO2 difference plot –base 

case 2010 

Red lines indicate a 3 mg m-3 difference 

PM10 difference plot –base 

case 2010 

Blue lines indicate a 0.75 mg m-3 difference 

Study 

location 
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Postcodes in the Tower Hamlets area 

within 100 m of major road 



Studying the impact of the LEZ on 
children's respiratory health 
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In an ideal world 

Period pre-intervention Period post-intervention 

Period pre-intervention Period post-intervention 

Within the intervention area 

Outside the intervention area 

X-years before X-years after 

Thousands of children (matched for age, ethnicity, SES) 

followed longitudinally over the duration of the study 
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In the real world, or at least London 

Period pre-intervention Period post-intervention 

Period pre-intervention Period post-intervention 

Within the intervention area 

Outside the intervention area 

X-years before X-years after 

Thousands Hundreds of children (matched for age, ethnicity, SES) 

followed longitudinally  cross sectionally over the duration of the study 

post implementation period, but able to capture effect attributed to the 

tightening of the scheme 
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What are you left with and how does this 
refine the question being asked? 
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* 

Pre - phase 3 Post - phase 3 

Fraction of 

life in LEZ 
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Linkage at residential address 
level to estimated modelled 
exposures (NOx, NO2, PM10, 
PM2.5) 



Progress in assessments and analyses 

Year 1: 2008/9   202 children 

Year 2: 2009/10  452 children 

Year 3: 2010/11  460 children 

Year 4: 2011/12  444 children 

 

 Variable        Data    

Air quality modelled  years 1,2,3   

Lung function    years 1,2,3  

FeNO    years 1,2,3 

Urinary isoprostanes  years 1,2,3 

Urinary metals   years 1,2,3 

Urinary 8-oxo-2'-deoxyguanosine years 1,2,3 

Genotyping   years 1,2,3 



Estimating exposures 

Annual means: NOx, NO2, PM10, PM2.5 

• By residential address 

• Weighted for time spent at home and school 

• Varying buffer zones: 50, 100 and 200m  

• Model updated to include resuspension 

Models Measurements 

Acute exposures: NOx, NO2, PM10, PM2.5 

• London background 

• PM components – toxicological parameters 

• NOWCAST time resolved estimates 



Nowcast to predict acute and 
sub-chronic exposures 
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Distribution of pupils chronic and acute NOx 

exposures 
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* 

Pre - phase 3 Post - phase 3 

Then add in  few unpredictable events 

X 

Fraction of 

life in LEZ 



Revisions  

Pre-phase 3 Post-phase 3 

Fraction of 

life in LEZ 





Routes covered 2011 - 2012 
Frequency By pollutant concentration 
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Urinary metals: Fuel combustion 
 



1. Improvements in vehicle fleet, but limited improvements in air quality 

2. Successful engagement of schools and children, over 4-years 

3. High quality lung function and other outcome data 

4. Successful modelling of pollutant exposures for each child. Novel use of 

acute exposure data 

5. Demonstration of reduced FVC with increased exposure to traffic derived 

pollutants 

6. Successful genotyping, for subsequent analysis of sensitivity 

7. Examination of personal exposure to primary traffic pollutants  

8. Examination of the biological dose of BC and metals 

Conclusions 
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