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Perfluoroalkyl acid exposure and children’s health:
The Hokkaido Study on Environment and Child Health

Atsuko Araki

Hokkaido University Center for Environmental and Health Sciences

Environmental chemicals may contribute to numerous adverse health effects,
including malformation, neurodevelopment, and the function of the thyroid and immune
and reproductive systems. They may also exert genetic or epigenetic effects. Today, we
focus on the topic of perfluoroalkyl acid (PFAAs). PFAAs have extensive industrial
applications, including as surfactants and emulsifiers, stain-repellents, friction reducers,
waterproofing, insulating agents, and in fire extinguishing foam. PFAAs are found
throughout the environment, from polar regions to the central Pacific Ocean, and are
present in numerous mammal, fish, and bird species. Perfluorooctanne sulfonate (PFOS)
has been regulated by governments of the US, Canada, and the EU, and in May 2009 was
added to Annex B of the Stockholm Convention on Persistent Organic Pollutants (UNEP,
2009). The US Environmental Protection Agency lunched a 2010/2015 perfluorooctanoic
acid (PFOA) Stewardship Program, which aimed to achieve a voluntarily reduction in
PFOA emissions. PFAAs are considered to have a reproductive toxicity and
endocrine-disrupting activities; however, epidemiological studies are few, and the
adverse effects of these chemicals on newborns, and the neurotoxic, immunotoxic, and
obesogenic effects from early life exposures are lacking.

Since 2001, we have conducted the Hokkaido birth cohort study on environment and
child health with more than 20,000 participants. We followed pregnant women and their
offspring, measuring various environmental chemicals, including PFAAs, as well as
dioxins and dioxin-like polychlorinated biphenyls (PCBs), methylmercury, persistent
organochlorine pesticides, di-(2-ethylhexyl) phthalate, and bisphenol A. Our main
findings on PFAA exposure are as follows: (1) there is a significant negative correlation
between high levels of maternal blood PFOS and birth weight among girls; and (2) there
is a significant positive correlation between cord blood IgE levels and maternal blood
PFOA concentration among girls. We have also found that PFOS and PFOA levels in
maternal blood decreased over time between 2003 and 2011, whereas PFNA and PFDA
levels increased. Further data collection, include further evaluation of the exposure to
these chemicals, particularly non-regulated chemicals in children, may play an important

role for the future management of risk.
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