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The Japan Environment and Children’s Study (JECS) — Background, Updates,
and Future Perspectives
Midori Yamamoto

Center for Preventive Medical Sciences, Chiba University, Japan

Led by the Ministry of the Environment, the Japan Environment and Children’s Study (JECS) is a birth
cohort study, aiming to elucidate environmental factors, particularly early-life chemical exposures, and their
impact on children’s health and development. JECS boasts over 100,000 mother-child dyads and about half
of their fathers registered in its Main Study between 2011 and 2014. The children are now aged 9-13, and the
retention rate exceeds 90%. The Ministry now extended the follow-up period from age 13 to around 40 years
old. The Program Office and the Medical Support Center collaboratively oversee 15 Regional Centers
throughout Japan, conducting the study in their respective region. The Main Study involves biospecimen
collection (blood/urine/cord blood/hair/breast milk/baby teeth), medical records, and questionnaires to
collect environmental, genetic, social, and lifestyle information. Medical examination, developmental
assessments, and blood/urine collection are conducted in the face-to-face check-ups at age 6 and 12 years.
The Sub-Cohort Study, comprising 5% of the Main Study participants, involves environmental sampling and
medical and developmental assessments. The JECS Group has contributed to the publication of over 400
papers, investigating various topics including the association between maternal/child health and chemical
exposures and other environmental factors. This presentation will introduce an overview and some findings
of JECS.
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Prenatal exposure to PFAS and health outcomes among Japanese children

Yu Ait Bamai !

! Center for Environmental Health Sciences, Hokkaido University

Per- and polyfluoroalkyl substances (PFAS) are synthetic chemicals that are widely used in many
industrial and household products. Several epidemiological studies have reported that exposure to PFAS was
associated with the immune system, such as the prevalence of asthma, allergies, infectious diseases, and
levels of cytokines and vaccine antibodies. However, the current evidence was considered insufficient to
conclude immuno-suppressive effects of PFAS due to very high exposure levels in in vitro experiments and
unclear findings as endpoints for the risk assessment. Japan Environment and Children’s Study (JECS) is the
largest nationwide birth cohort study in Japan, that was established in 2011. Very limited scientific evidence
on PFAS in the Japanese population has been reported, despite PFAS being a chemical of emerging concern.
In JECS, we investigated exposure levels of PFAS among approximately 25,000 pregnant women. Total 28
PFAS were measured from maternal plasma collected from 2011 to 2014. Prenatal exposure to PFAS was
investigated in association with birth outcomes, child growth, neurodevelopment, asthma and allergies, and
infectious diseases up to 4 years old. Information on children including health outcomes were mainly
collected by guardian-self-reported questionnaires from 1 year to 4 years old. Some specific diseases such as
Kawasaki Disease (KD) was further evaluated by confirming diagnoses with physicians.
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The association between Paternal Origin of Health and Disease (POHaD) and
exposure to environmental chemicals.

Kou Sakabe

!Department of Environmental Preventive Medicine (Yamada Bee Company, Inc.),
Center for Preventive Medical Sciences, Chiba University, Japan

The association between paternal health and exposure to environmental chemicals (POHaD) has received
less attention compared to maternal factors, which are extensively studied in the Developmental Origins of
Health and Disease (DOHaD) framework. Recent studies suggest that advanced paternal age is linked to
developmental delays and autism spectrum disorder (ASD), primarily through epigenetic changes such as
altered sperm DNA methylation. However, the effects of paternal exposure to environmental chemicals,
particularly those encountered in everyday life, remain largely unclear.

While some research has connected paternal occupational exposures to an increased risk of congenital
abnormalities and childhood cancers, these studies mostly focus on toxicological effects. Our current
investigation centers on neonicotinoid pesticides, given that previous studies have shown that even low-dose
exposure can affect sperm function and testosterone levels. As part of a JECS adjunct study, we measured
neonicotinoid concentrations in the blood of about 100 fathers to explore their potential impact on the health
of the next generation.
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“US Children’s Environmental Health Cohort Studies and their Contributions”

by Professor Rebecca J. Schmidt
Dept of Public Health Sciences, MIND Institute, School of Medicine, University of California Davis

The MARBLES (Markers of Autism Risk in Babies: Learning Early Signs) Study was launched in 2006 as
the first epidemiologic prospective cohort of younger siblings of children with autism spectrum disorders
(ASD) to enroll during (and before) pregnancy when ASD and other neurodevelopmental conditions are
likely to originate. Given increasing prevalence of ASD, studies identifying factors responsible for increasing
ASD risk and the mechanisms underlying their etiology, are critical. The MARBLES study has enrolled over
550 pregnancies in sociodemographically diverse families of Northern California, collected over 28,000
biological and environmental specimens periodically throughout pregnancy, at delivery, and during postnatal
follow-up, obtained comprehensive data on exposures, medical history, diet, and lifestyle, measured
methylation, expression, immune, nutrient, and contaminant markers, and conducted rich characterization of
neurodevelopmental outcomes of children at 3 years of age using gold-standard clinical assessments.
MARBLES children are now being followed at older ages as part of the US National ECHO Program.

US National ECHO (Environmental influences on Children’s Health Outcomes) Program is a large US
cohort study funded by the National Institutes of Health that plans to enroll over 50,000 children, including
new pregnancies, that follow a common research data and biospecimen collection protocol, with a focus on
perinatal, respiratory, obesity, neurodevelopment and positive health outcomes of children. Highlighted
findings will be presented from both studies.
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