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1. The effects of air pollution on COVID-19 
 
An increasing body of evidence suggests that exposure to high levels of air pollution increases 
both the number of COVID-19 infections and the death rate. Whilst literature on this topic is 
limited and has not yet been subjected to a thorough peer review, the following observations 
have been reported:  
 

• In the United States, a nationwide study which corrects for 20 potentially 
confounding factors find that an increase in levels of PM 2.5 (fine Particulate 
Matter) of 1 microgram per cubic metre is associated with an 8% increase in the 
COVID-19 death rate1. 

• In China, a study of nearly 25,000 cases in 72 cities found a relationship between 
both PM 2.5 and PM 10 (coarser Particulate Matter) levels and infection rate2. This 
was after correction for weather and population migration factors.  

• In Europe, studies find that increased nitrogen dioxide (NO2) levels over a two-
month period in 66 administrative regions were associated with higher fatality 
rates. It should be noted that weather does play a role in determining the air 
pollution levels in these regions: atmospheric inversions and topographic 
structures can act to trap pollutants more than in other cities3. 

• Preliminary work in England suggests that NOx levels (which combine both NO 
and NO2 measurements) have an effect on COVID-19 infection and death rates, 
whilst O3 levels have an effect on death rates only4.  

 
The mechanisms through which air pollution affects the COVID-19 infection and death rates 
are unclear, but it has been noted that:  
 

• Genetic material from the virus responsible for causing COVID-19 (SARS-CoV-2) 
has been found on airborne PM samples from Northern Italy. It remains unclear 
how long the virus remains infectious on such PM samples (as the presence of 
genetic material does not necessitate the presence of an infectious viral agent). If 
live viruses are in future identified on PM, this suggests that PM may provide one 
route through which transmission could potentially occur, and hence higher PM 
levels would correlate with greater infection rates5. 

• Pollution may influence the immune system response. Higher levels of the ACE2 
receptor (which is an entry mechanism for SARS-CoV-2) are elevated on exposure 
to high levels of PM 2.5; as they are for smokers2. 

• Higher levels of pollutants are linked to chronic respiratory conditions such as 
COPD and asthma, resulting in potentially increased susceptibility to any infectious 
agent6.  

 
Of course, there are also potentially multiple correlating factors: individuals living in areas 
with high levels of air pollution may be poorer, and hence have less access to healthcare 
services. Some of the studies listed above have corrected for such factors, and correlating 
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relationships between air pollution levels and infection/death rates from COVID-19 remain 
nonetheless – though as ever, care should be taken when inferring causation. 
 
It is worth noting that a similar correlation between the level of air pollution and death rate 
was noted for the original SARS-CoV virus, which caused the SARS outbreak in 2003. This 
relationship was found to hold for both short and long term exposure to elevated levels of 
multiple pollutants (PM, O3, NO2, SO2, CO) in five regions of China7. Given the similarities 
between SARS-CoV and SARS-CoV-2, similar behaviour might be expected for COVID-19.  
 
It should be noted, however, that the following parameters remain under-determined:  
 

• How the infection and death rates vary with duration of exposure to elevated levels 
of pollution 

• What fraction of the increased rates is caused by increased susceptibility (e.g. being 
immunocompromised due to chronic exposure) and what fraction is caused by 
increased transmissivity (due to increased viral spreading on particulates) 

• How an individual’s air quality environment ranks in the list of factors (e.g. age, wealth, 
smoking behaviour) which can help determine the likelihood of severe or fatal 
infection  

• What effect the different components of air pollution have on fatality and infection 
rates (though the virus could only be potentially transmitted on PM and not on NOx 
or O3) 

 
Given that it appears that increased levels of air pollution are correlated with increased 
infection rates and increased death rates from COVID-19 (and indeed the same was true for 
SARS), it would be highly pertinent for governments to attempt to keep air pollution rates 
down throughout the lifting of lockdown, and indeed beyond). 
 
 

2. The effects of COVID-19 on air pollution  
 
Venter et al8 observe substantial decreases in the pollution worldwide as a result of the 
lockdown (NO2: -29%, 95% confidence interval -44%:-13%; PM 2.5: -9%, 95%CL -28%:+10%). 
They estimate that this has prevented over 7,000 premature deaths thus far (mostly in India 
and China), and that paediatric asthma cases have also been substantially reduced. If 
lockdown is kept in force globally for the remainder of 2020, they estimate that over 750,000 
premature deaths may be avoided.  
 
Other sources focussing on Europe alone estimate a 40% reduction in NO2 in April, and 
suggest that over 1,700 deaths from air pollution alone have been avoided in the UK9.  
 
 

3. Keeping air pollution levels down through lockdown 
 

• Governments around the world are currently devising exit strategies. The following is 
a brief summary of some of the steps being taken to enable more normal working life 
to resume, focussing on those which would have a beneficial impact on air pollution.  
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• Encouraging continued home working where possible. This will reduce pressure on 
public transport and keep levels of private car usage down. 

• Staggering the working day, to enable people to use public transport at lower density. 
This could include keeping shops open later, and staggering school starting times. 

• Ensuring that people feel safe on public transport, for example through regular 
disinfection, marking of safe distances, and the compulsory use of facemasks. 

• Urgently investing in cycling and pedestrian infrastructure, including widening of 
pavements and cycle lanes. In France, a scheme giving citizens vouchers for bike 
repairs has been launched10.  

• Conditions on bailouts from governments could be implemented to ensure that 
businesses are taking steps to transition toward net-zero.  

• Electric vehicle rollouts, and the banning of diesel cars, could be accelerated.  
 
 

4. Recommendations  
 
There is a clear need for urgent research into this topic. We recommend that efforts be made 
to collect more granular data on COVID-19 infection and death rates, and that a maximum 
acceptable level of air pollution in high density areas be established.  
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