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95%{i& 28.4 27 16.6 20.8 10.6 11.1 14.5 28.8
B

— L\b g — — A T (=1 —_——

i BT4 - HET | BT | FEh | LEFET | JIMRET | #FHteET | JIIAN | BEA
F9(E 6.7 10.4 5.8 1.3 3.3 4.7 10 2.8 2.2
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Abstract

To elucidate the association between radiation dose and thyroid cancer after the 2011 Fukushima Daiichi
Nuclear Power Station (FDNPS) accident, it is essential to estimate individual thyroid equivalent doses
(TEDs) to children. In the preceding comprehensive studies conducting as a part of the Research on the
Health Effects of Radiation (2014-2019) organized by Ministry of the Environment, Japan. ,
we had improved an atmospheric transport, diffusion, and deposition model (ATDM) and refined a source
term by reverse modelling method. As a result, a spatiotemporal radionuclides’ concentration database
named the Worldwide version of System for Prediction of Environmental Emergency Dose Information

_2019Data Base (WSPEEDI 2019DB) was constructed. We also obtained 3,256 anonymized personal
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behavioural questionnaire sheets of residents under 19 years old at the time of accident living in 16
municipalities around FDNPS by randomly selecting sheets from the Fukushima Health Management
Survey database. By utilizing hourly *'I concentrations of particulate, vapor, and methylate forms at 1 m
hight from WSPEEDI 2019DB in combination with individual behavioural survey sheets, individual '*'I-
TEDs from inhalation were estimated using latitude and longitude as a key. A decontamination factor of
0.5 was introduced to reflect sheltering, and a correction factor of 0.62 for dose coefficient was also
introduced because iodine uptake rate in Japanese is 18.6% (SD 6.0%), lower than the 30% used in the
ICRP thyroid model, whereas thyroid volume in Japanese does not differ from that of the ICRP reference
man. Next, TEDs from *'I, 32Te, 1¥I and '3’I were calculated by multiplying age- and time-specific
132Te(1321)/131T and '**1/"*? ratios. In addition, a meta database was created from WSPEEDI 2019DB by
calculating hourly *'I-concentrations in tap water in each 3 km-mesh area using one compartment model.
TEDs from the ingestion of tap water were estimated based on individual behavioural sheets in
combination with this meta database. Finally, TEDs from inhalation and ingestion from 12 to 25 March
2011, were combined individually. Distributions of estimated '*'I-TEDs were very close to estimates based
on direct thyroid measurements in 1,080 children in Iwaki City, Kawamata Town, litate Village, and
Minamisoma City. Mean TEDs in 1-year-old children ranged from 1.3 mSv in Date City to 14.9 mSv in
Odaka Ward in Minamisoma City, and the 95™ percentiles varied from 2.3 mSv in Date City to 28.8 mSv
in Namie Town. Our estimates were consistent with those figures in UNSCEAR 2020 Report. The
methodology developed in the present study can be useful for the future epidemiological studies of thyroid

cancer after the FDNPS accident.
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