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Can the Air We Breathe Affect Our Brain? 

 

 
                                                                 Figure 1 - Häggström, Mikael. "Medical gallery of Mikael Häggström 2014". Wikiversity Journal of 
                                                                 Medicine 1 (2). DOI:10.15347/wjm/2014.008. ISSN 20018762. 

 
 
Negative effects of Pollution 
It is clear that pollution has a negative effect on the body over time. However, if you take 
a closer look at the figure above, you will notice that every form of pollution directly or 
indirectly affects the head and brain region as well. We live in a world where pollution is 
all around us from a local factory, a car stopped in front of you during your morning 
commute, or even right in the soil of your front lawn. Research has shown that all of these 
toxic pollutants will likely increase stress within the brain and eventually accelerate 
cognitive decline and/or disease. 
 
Inflammation 
In vivo studies have shown the damage within nasal and brain tissues that were exposed 
to air pollutants. Findings suggest respiratory tract inflammation and the deterioration of 
respiratory barriers may play a role in neuropathology (1). A second study conducted in 
vivo described the exposer to urban concentrations of ozone and other air pollutants that 
can lead to DNA damage in the brain. Deposition of metals, activation of NFκB, strong 
expression of iNOS, early neuronal and β-amyloid plaque accumulation, and robust 
inflammatory and stress protein brain responses was found throughout this study (2). 
These inflammatory responses in the brain suggest that air pollutant exposures cannot be 
good for our overall cognitive health. Researchers believe that this systemic response 
begins early in childhood. A study has shown that exposure to significant amounts of air 
pollutants, produces neuroinflammation, altering innate immune responses in crucial 
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brain regions of children and young adults (3). The study concludes that “Long-term 
exposure to air pollution should be considered a risk factor for both Alzheimer’s and 
Parkinson’s disease” (3).  
 
Cognitive Decline 
Pollution may begin to affect your brain at an early age, but gender may come into play 
as well. It has been found that long-term exposure to pollution, that is typically 
experienced by many individuals in the U.S., is associated with a significantly worse 
cognitive decline in older women (4). Older women with greater fine particulate matter 
(PM2.5) exposures had significantly smaller white matter, but not gray matter volumes. 
This study concluded that, cumulative PM2.5 exposure was equivalent to 1-2 years of 
brain aging (6). It is also now know that ambient traffic-related air pollution was 
associated with decreased cognitive function in older men (7). The multivariable-adjusted 
model for global cognitive function showed that a doubling of black carbon was 
associated with a 0.054 SD lower test score (7). Although cognitive decline is a growing 
market with efforts to develop preventative and treatment regimens, we are rarely 
identifying risk factors and the root of these problems.  
 
Affects on behavior and cognition 
If the brain is being affected, then mood and behavior can also take a down turn. 
According to a psychiatry study, air pollution was shown to increase depressive-like 
symptoms along with impairments in spatial learning and memory in male mice (5). A 
mother’s own cognitive health and exposure to pollution has been found to play a role in 
the neurobehavioral development of their child. Maternal demoralization during 
pregnancy was seen to have a greater effect on the neurobehavioral development among 
children who experienced high prenatal PAH exposure (8).This data suggest that not only 
does long-term exposure to air pollution impair your cognitive ability, but it can negatively 
affect your behavior and moods as well. 
 
Discussion 
Going about life and our daily routines allows us to easily forget our surroundings and the 
potential harm they are having on our bodies and brains every day. Some forms of air 
pollution are inevitable to avoid, which is a strong to always do what we can to protect 
our brains. Being proactive towards better brain health is your best fight against air 
pollution and potentially future neurodegeneration.  
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