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The recent paper by Zhou et al. (2026) adds to the many studies supporting a role 
for air pollution in the development of several psychiatric disorders. The authors 
attempt to demonstrate causal associations between exposure to air pollution 
and psychiatric diagnoses by employing Mendelian randomisation (MR). This 
valuable and powerful technique employs genetic variants associated with an 
environmental exposure as a proxy for that exposure to investigate a potentially 
causal influence of exposure on outcome. In this case the genetic instrument is 
generated from GWAS data associated with the air pollution measures ascribed 
to the residential address where the individual subject lives. 
 
One might ask what the biological factor(s) might be for a genetic association 
with exposure to air pollution; Zhou et al. (2025) certainly do not do this. While it 
cannot be denied that genetic associations are reported, it is impossible to 
identify, or even perhaps to imagine, what a direct biological mechanism may be. 
Others have also identified this as a concern. Tellingly, the expert critique of MR 
from Burgess et al. (2024) uses air pollution as a key example of an 
environmental factor for which a genetic association is implausible, in which 
case the use of MR is inappropriate. 
 
How then have the authors managed to generate genetic instruments for MR 
analysis if a genetic basis for exposure to air pollution is inconceivable? The UK 
Biobank, which Zhou et al (2025) interrogated for their study, does not provide a 
measure of individual exposure to air pollution but uses pollution levels at 
residential addresses of participants as a proxy measure. Further factors 
associated with residential address of Biobank participants include measures of 
socioeconomic deprivation - poor housing and living environment, low 
household income, health deprivation and disability etc. Importantly, such 
measures of deprivation, particularly in an urban environment, are associated 
with levels of air pollution in which higher pollution is related to more severe 
deprivation (The Health Foundation, 2024). Some of these factors are likely to 
have some biological plausibility for genetic association, relating as they do to 
educational attainment, health status and so on.  
 
It seems likely, therefore, that the apparent genetic association with residential 
measures of air pollution is driven by biologically more plausible associations 
with other factors associated with socioeconomic deprivation and which, 
importantly, can include psychiatric illness (Qi et al., 2022). Thus high air 
pollution is associated with residential areas of socio-economic deprivation which 
may include relatively higher prevalence of psychiatric diagnoses. Hence a genetic 
association with these residential areas will reflect this demographic and will likely 
include genetic factors associated with psychiatric disease. Therefore is is fallacious 
to conclude that any genetic commonality between residence in areas of high air 



pollution and psychiatric diagnosis relates to a causal relationship. The approach of 
Zhou et al (2025) would appear to violate a particular requirement of MR 
analyses, i.e. that the genetic instrument can only influence the outcomes 
(psychiatric diagnoses) through its effect on the exposure (air pollution). 
 
Of course, these arguments do not disprove the important and increasingly-
recognised relationship between air pollution and psychiatric illness; there is strong, 
if mainly circumstantial, evidence for pollution as a risk factor for psychiatric 
disorders which Zhou et al (2025) refer to. However a causal link is not established, 
and interrogating epidemiological databases such as the UK Biobank by using 
residential area as a proxy for air pollution exposure is inevitably flawed. 
 
In conclusion, it is important to reiterate the point made by Burgess et al. (2024) 
to emphasise that one essential requirement for MR studies is for there to be a 
biological plausibility for an association of a genetic instrument with an 
exposure. This appears not to be the case for studies of the consequences of air 
pollution. 
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