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Ambient air pollution and pediatric diabetes
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Key message

- Epidemiological studies have shown that ambient air pollution
is associated with diabetes mellitus in children and adults.

- The mechanism of ambient air pollution causing diabetes
mellitus is unclear.

- A study of the association between diabetes and air pollution in
Korean pediatric populations is required.

Air quality is a critical issue in public health because of its
impact on the human body. Ambient air pollution is associated
with an increased risk of respiratory, cardiovascular, and
infectious diseases as well as increased mortality.) Moreover,
epidemiologic studies have reported that ambient air pollution is
associated with diabetes mellitus.

A recent meta-analysis revealed that exposure to ambient
air pollution is related to type 2 diabetes (T2D) in adults.?
Particulate matter <2.5 pm (PMas) and <10 pm (PMyo) in
diameter are significantly associated with an increased incidence
and prevalence of T2D. Nitrogen dioxide (NO,) is associated
with an increased prevalence of T2D.

However, in the pediatric population, a direct association
between ambient air pollution and T2D has not yet been
reported. In a German study, exposure to traffic-related NO, and
PM at birth is associated with insulin resistance at 10 years of
age.” In overweight and obese pediatric populations, exposure
to NO, and PM, 5 accelerated the decrease in insulin sensitivity
and beta cell function at the age of 18 years, which might increase
the risk for T2D.? The exact mechanism by which air pollution
increases the T2D incidence remains to be clarified. Systemic
inflammation, oxidative stress, endoplasmic reticulum stress,
mitochondrial dysfunction, and epigenetic changes are proposed
possible mechanisms.®

In the pediatric population, several reports have revealed an
association between air pollution and the incidence of type 1
diabetes (T1D). Hathout et al.?) reported that exposure to ozone
and sulfate in ambient air is associated with the development
of T1D in children. An environmental-wide association study
performed in England revealed that several air pollutants, in-
cluding PMyo, NO,, nitrogen oxides, and carbon monoxide,

were associated with the risk of T1D in children.” Moreover,
Elten et al.¥ showed that ozone exposure during the first tri-
mester of pregnancy was associated with an increased incidence
of T1D atan early age.

Choi et al.” recently reported an association between air
pollutant emissions and the incidence of T1D in the Russian
Federation. The amount of air pollutants was significantly
associated with the incidence of both T1D and T2D in Russia in
2016-2017. Although the detailed pollutants were not specified,
a positive correlation was observed.

The incidence of T1D and T2D in pediatric patients has
increased worldwide and in Korea over the past several decades.
An increase in the incidence of T2D in youth is related to an
increase in obesity. The reason for the increasing incidence of
pediatric T1D is not fully understood. However, if there was no
significant change in population structure, environmental factors
might play a significant role in the development of both types of
diabetes mellitus in childhood.

Environmental factors may play a significant role in the
development of diabetes in childhood. Long-lasting exposure
to ambient air pollution is a critical environmental factor.
Further research is required to investigate which pollutants
are related to an increased incidence of diabetes in childhood,
clarify the mechanism involved in the development of diabetes,
and identify the critical time for detrimental metabolic effects
of ambient air pollution. Moreover, epidemiologic studies are
needed in Korean children and adolescents.
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