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(2) Advantages of Japanese nuclear workers cohort J-EPISODE. International Society
for Radiation Epidemiology and Dosimetry 1st meeting, Sitges, Spain, 2023.5.16.

Abstract to be submitted for ISoORED 2023, 16-18 May, Sitges, Spain
Title: Advantages of Japanese nuclear workers cohort J-EPISODE

Authors: Hiroshige Furuta, Shin’ich Kudo, Yoshie Miwa and Shin Saigusa

Affiliation: Radiation Effects Association, Japan

Abstract:
OBJECTIVE: The aim of the study is to clarify advantages of the Japanese nuclear
workers cohort study, J-EPISODE.

METHODS AND MATERIALS: J-EPISODE has been conducted between 1991 and
2010 with ~200,000 participants. Results of the last follow-up study suggested the
confounding by smoking in the association between radiation and cancer mortality in a
subset of ~70,000 lifestyle survey respondents in the entire cohort. Between 20135 and
2019, a re-set-up of a cohort was performed with ~80,000 participants, all of those
consented to participation in the cohort and responded to the baseline survey on smoking,
alcohol consumption, education. and work. It re-started the follow-up of mortality since
2015. Identification of the underlying cause of death was done by linkage with the death
certificate of the vital survey. The follow-up of cancer incidence was made possible using
newly established National Cancer Registry from 2016. Most exposure doses since 1957
have been from nuclear power plants, where photon exposure was dominant, and neutron
dose and internal exposure were rare. A radiation risk assessment plan based on organ

doses was determined.

RESULTS: Reconstruction of annual organ dose from the normal work doses during
operation, maintenance and inspections was completed in 2020. Reanalysis results of the
prior cohort showed that the ERR/Gy of 1.00 (90%CI: -0.55, 2.82) decreased to 0.25 (-
1.16. 1.92) with smoking adjustment for deaths from all cancers excluding leukaemia
among 72.000 males during the 1991-2010 follow-up. which was consistent with the
previous results using recorded dose; ERR/Sv of 0.80 (90%CI: -0.49, 2.00) to 0.29 (-0.90,
1.40). J-EPISODE included ~4,000 emergency workers who were exposed to external
and internal radiation as a result of working at the Fukushima Daiichi Nuclear Power
Plant accident occurred in 2011. The conversion from the emergency work dose to organ
dose will be completed soon. The risk analysis of mortality 2015-2020 and cancer
incidence 2016-2020 will be conducted in 2024.
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DISCUSSION:

The risk estimates to be conducted within a few years will have many uncertainties due
to the small number of person-years and cases. however, further continued follow-up will
contribute to the elucidation of dose-response relationships for low-dose and low-dose-
rate exposures, and allow comparison with preceding studies. An advantage of J-
EPISODE is having individual lifestyle information, including smoking, Less uncertainty
in dosimetry is another advantage compared to preceding nuclear workers cohort studies

including nuclear weapons manufacturing workers,
This study was funded by the Nuclear Regulation Authority, Japan.

(Text: 399 words)
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(3) Organ dose reconstruction for the Fukushima emergency workers in J-EPISODE.
17th International Congress for Radiation Research 2023, Montreal, Canada,
2023.8.27.

Title: Organ dose reconstruction for the Fukushima emergency workers in J-EPISODE
Authors: Hiroshige Furuta, Shin’ichi Kudo, Yoshie Miwa and Shin Saigusa

Affiliation: Radiation Effects Association, Japan

BACKGROUND: As a project of J-EPISODE, a cohort of about 80,000 Japanese nuclear workers, we
have been tracking their deaths and cancer incidence. Most of the nuclear workers in J-EPISODE have
worked at nuclear power plants, and about 4,000 nuclear workers were also engaged in the emergency
work at the Fukushima Daiichi nuclear power plant (FDNPP). As a part of J-EPIDODE, we will
analyze radiation risks in terms of organ dose, and therefore, it is necessary to develop a method to

reconstruct organ dose properly from emergency work dose.

MATERIALS AND METHODS: A literature review of previous studies was conducted, and a
questionnaire was sent to Tokyo Electric Power Company Holdings. The annual emergency work
doses assessed by the employers were divided into external and internal doses using the personal
radiation control records. 'L Cs and '"Cs were considered for internal exposure. Here, we
assumed that the intake of radionuclides was proportional to the air concentration of radionuclides on

the day the work started,

RESULTS: We developed the method to reconstruct organ dose from emergency work dose, and found
that the average committed equivalent dose to the thyroid was high at 304 4 mS3v in March 2011, In
contrast, the commutted equivalent doses to the colon, lungs, and red bone marrow were below 1 mSvy,

which were almost neghgible.

DISCUSSION: There was a large uncertainty in the organ doses evaluated with the method developed
in this study, due to difficulties in dosimetry for emergency work, such as, 1) the shortage of personal
dosimeters due to the tsunami caused by the Great East Japan Earthquake, 2) the unavailability of the
personal dose for those staying in the seismically isolated building, and 3) the delays in WBC
measurements. In this context, we made several assumptions and there were several limitations for
evaluation. For instance, the use of acute intake scenario led overestimation of the committed effective
dose and the unavailability of *?Te data led underestimation. An organ dose reconstruction method
has been developed, however, various uncertainties associated with the lack of information need to be

further investigated for an accurate risk assessment.

This study was funded by the Nuclear Regulation Authority, Japan.
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(4) Overview of the Radiation Epidemiology Analysis System. H A #R #2205
66 [FIRZ, AL, 2023.11.6.

Overview of the Radiation Epidemiology Analysis System

Yoshie Miwa', Shin’ichi Kudo', Hiroshige Furuta', Shin Saigusa’

'Radiation Effects Association, Japan

[Background, Aim] The Radiation Effects Association (REA) has been conducting
epidemiological studies on low-dose radiation effects since 1990. Previously, only cause of
death as an endpoint and effective dose were used to estimate radiation risk, but in 2015, it
was decided to use cancer incidence information and organ doses. The Radiation
Epidemiology Analysis System (hereafter "the system") was completely replaced to handle
this improvement. In this report, we provide an overview of the system.

[Overview of the system] The data used for analyses are based on residents’ registration cards,
cause of death and cancer incidence information provided by the Ministry of Health, Labour
and Welfare, and radiation doses provided by Radiation Dose Registration Center in the REA.
The system generates scripts for analysis according to conditions such as dose, cause of death
{cancer site) and lag period. The data of survey subjects are managed using SQL Server, while
MS Office and SAS are used for the conversions from effective doses to organ doses.
EPICURE is used for calculating person-years and risk analyses.

[Strength, Future plans] The system was built using widely available software (MS Office,
SAS, etc.), which made it possible to modify the system easily and to reduce development
costs. Improving work efficiency through batch processing and the automatic execution of

scripts using RPA (Robotic Process Automation) should be considered in the future.

No conflicts of interest. This study was funded by the Nuclear Regulation Authority.
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(5) Fitting quadratic and linear-quadratic models in a cohort of Japanese nuclear
workers. H AR RGZE2H 66 MIRZ, H L, 2023.11.6.

Fitting quadratic and linear-quadratic models in a cohort of Japanese nuclear workers
*1 Radiation Effects Association

[Aim] The male cohort of atomic bomb survivors showed an upward curving increase in solid cancer
incidence. The purpose of the present study was to apply quadratic term to the cohort of epidemiological
studies conducted by the Radiation Effects Association to confirm whether the results would be similar to
the atomic bomb survivors.

[Methods] The cohort consisted of male nuclear workers employed by March 1999 and whose vital statuses
were verified. The Poisson regression was used, with attained age, calendar year, and region as adjustment
variables. Linear (L), quadratic (Q), and linear-quadratic (LQ) models were applied. Goodness of fit was
confirmed by AIC.

[Results] The cohort size was 204,103. For all cancers except leukemia, the best-fitting model was the LQ,
with a negative quadratic term {i.e., downward curve). The results of analyses for site-specific cancers were
similar. For liver cancer, L was the best fit, while the quadratic term in LQ was also negative.

[Discussion] The reason why the quadratic term in LQ was negative was likely caused by the healthy worker
survival effect (i.e., mortality rates decrease for those who have worked longer (=high-dose group)). To
confirm this, we calculated the relative risk of death by duration of employment and found that the relative
risk decreased with increasing duration of employment. This may be due to the fact that atomic bomb

survivors are a resident cohort, whereas nuclear workers are an occupational cohort.

No conflicts of interest. This study was funded by the Nuclear Regulation Authority of Japan.
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