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Key message

Particulate matter (PM) adversely affects children’s lungs and
cognitive development, and an early exposure to it can lead
to chronic metabolic diseases. The Korea National Institute
of Health convened a Task Force on the Health Impact of PM
to produce scientific evidence and promote technological
developments to prevent PM-induced health effects.

Children are especially vulnerable to air pollution due to the
developing nature of their organs and immune system and their
smaller bodies and airways." In proportion to their size, children
eat more food, drink more water, and breathe more air than
adults.” Numerous studies have shown that exposure to parti-
culate matter (PM) 2.5 negatively affects pregnancy outcomes
and has significant implications for public health given the
widespread exposure to air pollution and the association of low
birth weight or preterm birth with long-term sequelae, such as
developmental disorders and chronic lung disease.? Neuropsy-
chological delays are associated with exposure to surrounding

pollutants during pregnancy or childhood. As a source of oxida-
tive stress and inflammatory factors, PM has been proposed
to affect the central nervous system by inducing neurological
developmental disorders and behavioral changes.” Asthma, the
most common chronic respiratory disease in children, affects
numerous people worldwide.” Accumulating evidence suggests
that exposure to high PM levels, either acutely or chronically,
is associated with the exacerbation and incidence of pediatric
asthma.® While there is increasing evidence of the impact
of chemical, biological, and social environmental factors on
children’s development, scientific evidence demonstrating how
to minimize their adverse health effects is lacking,

Public interest in air quality, including PM, has exploded over
the past 5 years, making it a top concern. The Korean Ministry
of Trade, Industry, and Energy and the Ministry of Environment
have made research and development (R&D) efforts to reduce
PM, and interest is growing regarding how to minimize its adverse
health effects. A few studies have established evidence-based
strategies for minimizing the health effects of PM in vulnerable
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Graphical abstract. The role of the KNIH for the Children’s Health Effect Study of particulate matter.
KNIH, Korea National Institute of Health; KDCA, Korea Disease Control & Prevention Agency; KCDC, Korea
Centers for Disease Control and Prevention; NIH, National Institutes of Health.
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populations (children, the elderly, and pregnant women). In
response, the Korea National Institute of Health (KNIH) esta-
blished a governance framework between policy and research
and provided a future direction for R&D for examining the
health effects of PM. Through a systematic literature review, the
KNIH established the known health effects of PM, examined
research trends for PM, and prioritized research committees on
topics including cardiovascular disease, respiratory disease, and
vulnerable populations. Each committee selected a major topic
and held a forum on research into the health effects of PM. Surveys
were conducted to investigate what Korean citizens want to
know about PM, while focus group interviews were conducted
to investigate what vulnerable populations want to know about
PM. This research program aimed to produce scientific evidence
for establishing policies and guidelines needed to reduce the
adverse health effects of PM.

The main research projects will include: (1) analyzing each
population group exposed to PM and building research infras-
tructure; (2) assessing the adverse health effects of PM in patients
and vulnerable populations; and (3) developing technologies for
preventing PM-induced adverse health effects. In particular, we
will concentrate on evaluating the effects of PM exposure on the
exacerbation of childhood asthma using personal monitoring
devices and establish an intervention plan for minimizing PM-
induced deterioration of childhood asthma based on a patient’s
estimated personal risk level. According to each child’s specific
PM exposure level, questionnaires, history, physical examination
findings, and pulmonary function and other clinical tests related
to respiratory diseases, the effect of PM on lung function and re-
spiratory symptoms in children will be evaluated and preventive
guidelines will be provided to decrease their respiratory health
problems.

The KNIH will prepare a long-term plan to study the health
effects of PM and propose a request for proposals for research

that considers the needs of Korean citizens. A governance frame-
work between policy and research will be structured to reduce
PM exposure through education and awareness of the hazards

of PM exposure and the inherent vulnerabilities of and potential
health effects on children.
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