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Association between radiation exposure 
and detection rate of thyroid cancer



Estimation of personal internal exposure 
dose (thyroid equivalent dose)

1. As internal exposure doses, thyroid equivalent doses (mSv) exposed from 
tap water + inhalation  for 14 days after the nuclear power plant accident 
were estimated based on the detailed version of behavior report in the 
Basic Survey form from March 12 to March 25, 2011.

2. External exposure doses were calculated by multiplying the doses assessed 
in the Basic Survey by the correction factor of 1.1.

3. Cases were those with nodules cytologically diagnosed as malignant or 
suspicious for malignancy in the first- to fourth-round surveys, the survey 
for 25 years (born in from FY1992 to FY1994 ), and cases of those in the 
Cancer Registry with a year of diagnosis from 2012 to 2018 who have 
behavior records in the “Basic Survey.”

4. Controls with behavior records were matched to cases by sex, year of birth, 
malignancy or suspicion of malignancy through participation in all 
corresponding rounds leading to the diagnosis (or corresponding year of 
diagnosis in the Cancer Registry), it would be the year of diagnosis as to 
the respective round), and were randomly selected at a ratio of 1:3 cases 
to controls. 



Characteristics of cases and controls in the case-control study

Cases Controls Total

Cases (M or SM) (n) 153 0 153

Controls (n) 0 459 459

Age at the earthquake (mean) 12.9 12.9 12.9

Thyroid equivalent dose (mSv)

Median 2.3 2.1 2.1

Min – Max 0.11–22.70 0.10 – 21.84 0.10 – 22.70

Grade B or C (%) 96.1 1.7 25.3

Document 3-7 in the 20th Thyroid Examination Evaluation Subcommittee 

(Cases were selected in TUE and National Cancer Registry)



Odds ratio for detection of nodules diagnosed as malignant or 
suspicious for malignancy in each thyroid equivalent dose group

cases selected in TUE and 
National Cancer Registry

Document 3-7 in the 20th Thyroid Examination Evaluation Subcommittee



There is no statistical dose-response relationship 

between the "detection rate of nodules diagnosed as 

malignant or suspected malignant" and “radiation 

dose.”



Confounding factors other than radiation associated 
with the detection rate of thyroid cancer





Document in the 20th Thyroid Examination Evaluation Subcommittee

Document in the 31st Prefectural Oversight Committee Meeting



Document in the 31st Prefectural Oversight Committee Meeting

Document in the 20th Thyroid Examination Evaluation Subcommittee





Detection rate of nodules diagnosed as 
malignant or suspicious for malignancy

Document in the 16th Thyroid Examination Evaluation Subcommittee 



Association between gender and thyroid cancer

Document in the 27th, 31st, and 42nd,  Prefectural Oversight Committee Meeting and the 16th Thyroid Examination Evaluation Subcommittee



Association between obesity and thyroid cancer



1. The relationship between radiation exposure 
dose and Thyroid cancer.

There are no statistically significant dose-
response relationship between radiation dose 
and the detection rate of thyroid cancer.

2. Confounding factors associated with the thyroid   
cancer.

Regional differences in the participation rate
of confirmatory examination, age, gender, and
obesity might be confounding factors which
affects to the detection rate of thyroid cancer.

Conclusion



Current Status and Future of the TUE





Public facilities (evenings and holidays)
Available for application via web and call 
center

Medical institutions (85 in-prefecture, 146 
out-of-prefecture)*

Public facilities of TUE 

1. Development of environment of TUE

* Counted as of December 31, 2023



2. Supporting activities

Psychosocial support
Doctors provide detailed explanations at public facilities of primary examination.

A support team offers psychosocial support to participants of the confirmatory 
examination to ease their worries and anxiety.

Medical consultation line
Doctors provide telephone consultations.

On-site lectures and session

306 sites in total between 2013 and 2023 *   * June 30, 2023

Medical expense support from Fukushima Prefecture

Support for the financial burden of medical expenses following a thyroid test

Interview by support team
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