
 

Does long-term exposure to air pollution lead
to a steeper rate of cognitive decline?

April 8 2020

  
 

  

Credit: CC0 Public Domain

People who live in urban areas with higher levels of air pollution may
score lower on thinking and memory tests and may also lose cognitive
skills faster over time, or it is possible they also may not, according to a
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study published in the April 8, 2020, online issue of Neurology, the
medical journal of the American Academy of Neurology. Researchers
examined the association of air pollution levels and cognitive
impairment and decline in participants in two large epidemiological
studies. They found an association between the air pollution and
cognitive decline in one study group but not in the other. 

"As people live longer lives and the aging population grows, age-related
cognitive decline is a growing public health concern with profound
social, economic and health effects, so finding ways to reduce the risk is
important," said study author Erin R Kulick, Ph.D., M.P.H., of Brown
University School of Public Health in Providence, R.I., and a member of
the American Academy of Neurology. "Air pollution can affect large
populations of people because it has known cardiovascular risks, and
previous research has found that it may also contribute to cognitive
decline. However, the results of our research were mixed." 

The study involved people living in the Northern Manhattan area of New
York City who were enrolled in two larger long-term studies: 5,330
people with an average age of 75 enrolled in the Washington Heights-
Inwood Community Aging Project; and 1,093 people with an average
age of 70 enrolled in the Northern Manhattan Study. Both groups were
ethnically and racially diverse with black, white and Hispanic
participants. 

All participants were given medical exams at the beginning of the study
as well as cognitive tests to measure memory, language skills and
executive function, which involves thinking skills like organizing,
planning and completing tasks. 

The group from the Washington-Heights-Inwood study of 5,330
participants was followed an average of seven years with six rounds of
follow-up testing every 18 months to two years. The Northern Manhattan
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study group of 1,093 participants was followed for five years with one
follow-up round of testing. 

Researchers used the residential addresses of each participant to
determine their exposures to three air pollutants. Those pollutants were 
nitrogen dioxide and two groups of particulate matter, particles of
liquids or solids suspended in air that were less than 2.5 microns in
diameter called fine particulate matter and particles that were less than
10 microns in diameter called respirable particulate matter. Average
levels of air pollutants were similar for both groups of participants. In
each group, participants were divided into four groups based on their air
pollution exposure. 

Researchers found that participants in the Washington-Heights Inwood
study were exposed to a yearly average of 32 parts per billion of nitrogen
dioxide, 13 micrograms per cubic meter (μg/m3) of fine particulate
matter and 21 μg/m3 of respirable particulate matter The U.S.
Environmental Protection Agency (EPA) considers up to 53 parts per
billion to be a safe level of yearly average exposure to nitrogen dioxide,
up to 12 μg/m3 for fine particulate matter and up to 50 μg/m3 for
respirable particulate matter. 

"While the levels were in the range considered safe by the EPA, it's
possible that these results reflect higher levels from an earlier point in
time. It also raises the question of whether the federal levels are low
enough to protect people's health," said Kulick. 

The researchers found that in the Washington Heights-Inwood group,
people with greater exposure to higher levels of air pollution had lower
scores on the tests at the beginning of the study and more rapid rates of
decline. 

Exposure to nitrogen dioxide was linked to an accelerated rate of
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cognitive decline comparable to one year of aging. Results were similar
for fine and respirable particulate matter. 

In the Northern Manhattan group, researchers did not find an association
between cognitive function and air pollution. Kulick says the difference
in results may be because the second group was much smaller and only
had one round of follow-up compared to six rounds for the first group. 

"A strength of our study was that we were able to analyze the rates of 
cognitive decline over time so it adds important findings to the growing
body of scientific evidence about air pollution and its effects on the
brain health of older adults," Kulick said. "More research is needed to
better understand our study's mixed results. The good news for public
health is that air pollution can be reduced, and has been in some cities,
through laws and regulation. But there are still millions of people living
in areas of the United States where major air quality improvements are
needed." 

A limitation of the study was that while it included levels of air pollution
near a person's residence, it did not account for levels of pollution at the
workplace or elsewhere. Also, many participants grew up in other
countries and may have had different exposures to air pollution at
younger ages. 
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