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Abstract

Worldwide birth cohort studies can be divided into 2 major categories depending on the length of their follow-up period. The
first is the European cohort, which was started in the mid-20th century. The study of this cohort led to the Barker hypothesis
and the concept of the Developmental Origins of Health and Disease (DOHaD). The second cohort was started in the late 20th
century with the aim of examining the effect of environmental factors, such as endocrine-disturbing chemicals, on children. The
study of this cohort is now focused on an examination of the interplay of genetic and social factors.

‘We implemented the Hokkaido Study of the Environment and Children’s Health: Malformations, Development, and Allergies
(the Hokkaido study) in 2010 with the aim of examining the cause-effect relationship of children’s health and environmental
risk factors through epidemiological studies. The Hokkaido study is a prospective birth cohort study in which we focus
on the following: (1) low-level exposure of environmental chemicals such as polychlorinated biphenyls and dioxins and
perfluorooctanesulfonic acid; (2) evaluation of prenatal exposure; (3) risk analysis of several outcomes such as congenital
anomalies, body size, neurobehavioral development, thyroid function, and the immunologic system; and (4) predisposing factors
of individual genetic susceptibility. Our findings suggest that prenatal low-level exposures to polychlorinated dibenzodioxins are
associated with lower birth weight, especially in male infants. Effects on neurobehavioral development and the immunologic
system have also been suggested. Children in the Hokkaido cohort will be followed-up further in order to evaluate the following:
(1) the relationship of allergies and attention deficit hyperactivity disorder, (2) the effects of multiple exposures, (3) postnatal
exposure, and (4) epigenetic effects.

There are an increasing number of birth cohorts worldwide, and, among them, there are several prospective birth cohorts
in Japan. In order to elucidate risk factors for illness or health disorders, we need to study children in these cohorts from birth
through childhood and adolescence. During this process, an epidemiological approach and an analysis of social factors will be
required. Further participation of the National Institute of Public Health is necessary for the cohort studies on children’s health
and environment.
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5% 1. PCDDs/PCDFs # & U DL-PCBs & HARHAE DR (ZEEFT)

=7 BIRP R °

log10 scale Beta © (95%Cl) p & Beta ° (95%Cl) plE Beta® (95%Cl) &
<Total level> (pg/g lipid)
Total PCDDs -925 (-2822t097.1) 0.338 -125.7 (-402.31t0 150.8) 0.371 -19.3 (-294.0 to 255.5) 0.890
Total PCDFs -272.7 (-505.8to -39.5) 0.022* -2376 (-595.2t0 119.9) 0.191 -304.9 (-620.6to 10.7) 0.058
Total PCDDs/PCDFs -101.7 (-294.61t091.2) 0.301 -136.6 (-418.31t0 145.1) 0.340 -28.7 (-307.5t0250.1) 0.839
Total non-ortho PCBs -1135 (-2819t054.9) 0.186 -90.7 (-350.4 to 169.0) 0.491 -122.4 (-34791to0 103.2) 0.286
Total mono-ortho PCBs -1253 (-27741026.8) 0.106 -1386 (-372.7t0954) 0.244 -104.3 (-308.7 to 100.1) 0.315
Total DL-PCBs -1259 (-2782t0264) 0.105 -138.7 (-373.1t095.7) 0.245 -105.3 (-309.9t099.3) 0.311
Total PCDDs/PCDFs and DL-PCBs -131.5 (-288.7t025.6) 0.101 -1485 (-391.1t094.1) 0.229 -106.8 (-317.6to 103.9) 0.319
<WHO-2006 *> (TEQ pg/g lipid,)
Total PCDDs TEQ -2315 (-4174t0-456) 0.015* -3314 (-607.4to-55.5) 0.019* -126.3 (-384.5t0 131.9) 0.336
Total PCDFs TEQ -258.8 (-445.7 to-71.8) 0.007 ** -269.8 (-561.5t021.9) 0.070 -241.7 (-491.7t084) 0.058
Total PCDDs/PCDFs TEQ -256.4 (-448.61to-64.2) 0.009 ** -338.7 (-628.2to-49.1) 0.022 * -1739 (-43761t089.8) 0.195
Total non-ortho PCBs TEQ -116.1 (-24591t013.7) 0.079 -107.3 (-306.1t091.5) 0.288 -114.8 (-289.4t059.8) 0.196
Total mono-ortho PCBs TEQ -1253 (-277.41t026.8) 0.106 -1386 (-37271t095.4) 0244 -104.3 (-308.7 to 100.1) 0.315
Total DL-PCBs TEQ -1199 (-2523t0126) 0.076 -1121 (-3151t091.0) 0.278 -1175 (-2956t0 60.5) 0.195
Total TEQ -2205 (-399.2t0-41.9) 0.016* -289.5 (-561.7t0o-17.3) 0.037 * -144.2 (-386.7 t0 98.4) 0.243

?Results are calculated as multiple linear regression models adjusted for gestational age, maternal age, maternal height, maternal weight before
pregnancy, parity, smoking status during pregnancy, inshore fish intake, blood sampling period, and infant gender.
® Results are calculated as multiple linear regression models adjusted for gestational age, maternal age, maternal height, maternal weight before
pregnancy, parity, smoking status during pregnancy, inshore fish intake, and blood sampling period.
° Beta coefficients represent the change in birth weight (g) for a 10-fold increase in the levels of PCDDs/PCDFs and DL-PCBs.
¢ The calculation of TEQ was estimated based on the WHO 2006 toxic equivalent factor values (Van den Berg 2008).

*p<0.05, *p<0.01
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