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Cohort Study of Nuclear Industry Workers in Japan 

 ・ Health effects of low radiation exposure dose 

 ・ Statistical analysis of relationship  between causes 
of death and exposure doses 

Contents 

- Setting of study population 

- Radiation exposure doses 

- Follow-up outcome (end point: death) 

- Survey of confounding factors 

- Confirmation of consent 
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1957 

Japan Atomic Energy 
Research Institute 

achieved the first reactor 
criticality in Japan. 

1977 

A registry system of radiation workers at nuclear facilities 
was established in 1977. Thereafter, radiation exposure 
doses have been reported to the Center by the respective 
nuclear facilities for radiation protection control. Earlier 
dose records back to 1957 were also registered at the 
Center.  

Establishment of the Radiation Dose 
Registration Center,  

Radiation Effects Association 

1990 

Establishment of the Institute 
of Radiation Epidemiology, 

Radiation Effects Association 
 

1991: A follow-up 
survey on life and death 
based on resident 
registration cards was 
commenced. 
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Workers engaged in radiation work at nuclear facilities, who 
were registered by March 1999 

277,128 workers 
 
 

Confirmation of vital statistics based on resident registration 
cards at the relevant addresses 

205,340 workers 
 

Male, aged between 20 and 84 
203,904 workers 

Setting of study population 

・Addresses were unknown or incorrect. 
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Radiation Exposure Doses 

Radiation Dose Registration Center: 

Accurate radiation exposure doses of each radiation worker are 
integrally ascertained and managed on a nationwide scale. 

The Radiation Dose Registration Center provides data of each 
worker’s doses for each fiscal year to the Institute of Radiation 
Epidemiology. 

➣ Exposure doses are evaluated as cumulative doses by adding up the 
doses for each fiscal year in a statistical analysis on health effects. 
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Baseline to start following-up  

Confirm as 
living 

based on 
resident 
register 

Deregistration 
on death 
Deregistration 
on moving away 

Ascertaining of Outcome (Death/Cause of Death) 

－ Request municipalities to issue copies of resident registration cards 
regularly 

 
－ Confirm death by receiving the issuance of a certificate of deregistration 

on death 
 
－ Ascertain cause of death by linking with the death form data of the 

national vital statistics register (CD-R) 
 

Registration 
of workers 

Resident 
register 

Resident 
register 
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Survey of Confounding Factors (Daily Habits, etc.) 
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Period 
First Survey 

Oct. 1997 to Mar. 1999 
Second Survey 

Sept. 2003 to Mar. 2004 

Targets 
Approx. 58,000 workers working 
at nuclear-related workplaces at 
the time of the survey 

Approx. 74,000 male workers and 
retirees aged between 40 and 84 as 
of July 2003 
 ・Exposure 10mSv or more: All 
 ・Exposure less than 10mSv: 
Extract 40% (Matched by age and 
area)   

Method Directly hand questionnaires to 
relevant workers at workplaces 

Send questionnaires by mail 
addressed to relevant workers 

Items 
・Smoking ・Drinking 
・Non-nuclear-related work 
・History of medical exposure 

In addition to the items on the left 
 ・Job type, job title 
 ・Years of education, experiences 

of job/work transfer without 
family, etc. 

Responses 
(Rate) 

Approx. 48,000 
Response rate: 83% 

Approx. 45,000 
Response rate: 62% 

Total       Approx. 80,000 (13,000 were included in both surveys) 

Questionnaire on Confounding Factors (Daily Habits, etc.) 

 



8 

<10 10- 20- 50- 100+
70

80

90

100
傾向性検定： p<0.001

何れの年齢階級においても有意な傾向
喫煙者=現在+過去

被ばく線量と喫煙者割合との関連　－第1次交絡因子調査－

喫
煙

者
割

合
％

累積被ばく線量（mSv）

Trend test : p＜0.001 

Significant trend observed for all ages 
Smokers = At present + In the past 

Proportions of sm
okers (%

) 
 

Cumulative doses (mSv) 
Positive Association between Exposure Doses and Proportions of Smokers  

– First Survey of Confounding Factors – 
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現在喫煙者における累積線量別喫煙本数　-第1次交絡因子調査-

％

累
積
線
量
（
m
S
v）

喫煙本数／日：　  1-19本 　　  20-29本 　　  >=30本

C
um

ulative doses (m
Sv) 

Number of Cigarettes Smoked per Day for Cumulative Doses among 
Current Smokers  

– First Survey of Confounding Factors – 

Number of cigarettes 
smoked/day: 1-19 20-29 30 or more 
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 有機溶剤を扱う作業
 粉じん作業
 アスベストを扱う作業

被ばく線量と特定業務就業歴の関連　－第1次交絡因子調査－

特
定

業
務

就
業

歴
の

割
合

％

累積被ばく線量（mSv）

<10 10- 20- 50- 100+
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25

傾向性検定： p<0.001

年齢との交互作用： p=0.080

被ばく線量と特殊健康診断受診歴の関連　－第1次交絡因子調査－

特
殊

健
康

診
断

受
診

歴
あ

り
の

割
合

％

累積被ばく線量（mSv）

Proportions of w
orkers w

ho have 
received special health checkups (%

) 

Trend test: p＜0.001 

Interaction with age : p = 0.080 

Cumulative doses (mSv) 
Association between Exposure Doses and History 

of Receiving Special Health Checkups 
 – First Survey of Confounding Factors – 

Proportions of w
orkers w

ho have 
engaged in specified w

ork (%
) 

Cumulative doses (mSv) 
Association between Exposure Doses and 
History of Engaging in Specified Work 

 – First Survey of Confounding Factors – 

Work handling organic solvents 
Work with dust exposure 
Work handling asbestos 
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研究機関

電力会社

請負会社

0 20 40 60 80 100
 

雇用機関別の喫煙割合

％

個
人

識
別

登
録

機
関

 喫煙者 　　  過去喫煙者 　　  非喫煙者

Other findings in surveys of confounding factors: 

Correlation between doses and organizations to which workers belong 

Correlation between death rate and organizations to which workers belong 

Importance of ascertaining workers’ social and 
economic conditions   

E.g., job type and job title 

Contractors 

Power companies 

Research institutes 

Proportions of smokers by organization 

O
rganizations w

ith w
hich w

orkers are 
registered for identification 

Smokers 
 

Ex-smokers Nonsmokers 
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Explanations of Epidemiological Study and 
Confirmation of Consent 
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In light of heightened social awareness and 
requests concerning the protection of 
personal information: 

・From the end of 2003 to FY2004, we 
conducted a survey, targeting 
approximately 200,000 individuals who 
were alive at that time, concerning 
explanations and confirmation of consent 
by the opt-out method.  

・For those who expressed their intention 
not to give consent, the follow-up survey 
of life and death would not be continued 
thereafter. 

Confirmation of Consent to Participate in 
Epidemiological Studies 
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