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Patterns of Onset for Leukemia, Solid Cancers, and Non-Cancer Diseases
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Major Findings by ABCC/RERF of A-bomb Survivors

Summary

Late Health Effects Identified Among Atomic Bomb Survivors to Date

® Somatic effects of radiation on those survivors
Leukemia: mostly early onset after bombing
Solid cancer: mostly late onset at “cancer prone ages (eldery)”

Non-cancer diseases: mostly late onset among elderly
(Cataract, Thyroid diseases etc.)

® Among In utero survivors, increased risks of intellectual disabllity,
growth impairment, and solid cancer (female) have been observed.

® Genetic effects among children of survivors
Cancer: so far, not detected
Non-cancer diseases: so far, not detected



Large-Scale Cohort Surveys of RERF

A-bombings National Census Launch of Studies Now
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@,SE/R‘_’,E Radiation Dosimetry System for Atomic Bomb Survivors ; DS02R1
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All solid cancer mortality dose responses for A-survivors

Report 14, LSS, 1950-2003
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Radiation Risks for Incidence of Major Cancer Sites

Cancer sites
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Trend for Age at Exposure in Radiation Dose Response for

Thyroid Cancer in Atomic Bomb Survivors

Thyroid Cancer

Excess Odds Ratio per Sv

0 10 20 30
Age at Exposure, y

Participants: 4091 cohort members (mean age, 70 [SD, 9] years; 1352 men, 2739 women)
Period: between March 2000 and February 2003.

Imaizumi et al. JAMA 295:1011-1022, 2006



Age Dependency of Cancer Risk Susceptibility (Lss, 1958-2009)
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® Exposure around menarche age (A )

® Early menarche (%) ® >XThe highest susceptibility to radiation is during the

mid-pubertal period preceding menarche ( T average)
Brenner AV, et al. Radiat Res, 2018 Utada M, et al. INCI, 2019



RERF’s Epidemiological Data Contribute to

Global Radiation Protection Standards
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http://www-pub.iaea.org/MTCD/publications/PubDetails.asp?pubId=7592
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Radiation Is safely used across a wide range of fields

€ To ensure a safe working environment, annual occupational radiation dose

limits are established by law

€ Findings from studies conducted by the RERF are used in determining

radiation dose limits
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Achievements and Contributions Enabled by the Cooperation of

Survivors and Their Children

4 . . : : : )
€ Through large-scale cohort epidemiological studies of survivors and

their offspring, RERF has elucidated the long-term health effects of

N atomic bomb radiation. y
=

KOThese findings form the scientific foundation for support programs for\
survivors and are used for health management, diagnosis, prevention.

€ The findings constitute a core scientific evidence base for the international
radiation protection framework developed by organizations such as UNSCEAR,

K ICRP, and the IAEA, helping to protect humanity from radiation-related harm. J
—

- e . . . . B
& These fmdmdqs provide a crucial evidence base for promoting

accurate understanding of radiation effects worldwide and for risk
_communication in events such as the Fukushima accident. )




Deep gratitude to atomic bomb survivors and their children

With deep gratitude to atomic bomb survivors and their children,
RERF has conducted its research with trust as the foundation of our work.

To all who have supported the research of
the Radiation Effects Research Foundation

RERF directors, sta

70th Anniversary Commemorative Project of ABCC—-RERF, June 2017

RERF 50th Anniversary Commemorative

Volume: “50 Years of Progress” o Certificates of Appreciation
Opening Article, June 2025 Plaque of Appreciation for Research Participants



What We Have Learned from Atomic Bomb Survivors

{ ~ Key Questions Facing Us Today~ J

"How are findings from survivor and offspring\
studies shared with people nationally and
_Internationally? y




Fukushima Daiichi
Nuclear Power Station

Great East Japan Earthquake

March 11,2011
The height of the tsunami which attacked
Fukushima NPP was more than 14 m
(Max. 39 m at Taro town)
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Local newspapers reported the residents’ fear
and harmful rumors of radiation
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m Outline of the Fukushima Health Management Survey (FHMS)

B Surveys (Basic Survey to estimate individual external exposure dose for four months after
the accident and Detailed Survey to understand individual health conditions)

Type Participants Number

Basic Survey

Residents of and visitors to
Fukushima during the disaster

Self-report
Approx.. _ guestionnaire to be
2.06 million submitted by post

Detailed Surveys

Thyroid Ultrasound
Examination (TUE)

Comprehensive Health

Check (CHC)

Mental Health and
Lifestyle Survey (MHLS)

Pregnancy and Birth

Survey (PBS)

Preliminary Baseline Survey:
All residents aged 18 or younger
at the time of the disaster

Full-Scale Surveys:

In addition to those mentioned
above, people who were born
from April 2, 2011 to April 1, 2012

Residents of 13 municipalities
designated as evacuation zones
(Other municipalities are covered by the
prefectural health check program)

Residents of 13 municipals
designated as evacuation zones

Main Survey:

Those who received a Maternal
and Child Handbook in Fukushima
Those who give birth in Fukushima
Follow-up Survey:

Respondents to the Main Survey

Thyroid
examinations are
performed at

~» schools, medical
Approx. ' facilities, and public

381,000 facilities.

Approx.
368,000

Health checks are

ol i i
provided at medical
Approx. th? . tE" facilities, municipal

210,000 “==  health check venues,
etc.
Self-report
Approx. questionnaire to be
210.000 submitted by post
’ = oronline
12,000 - Self-report

guestionnaire to be
submitted by post
or online

16,000/year

5,000 -
7,000/year .




- Fukushima Health Management Survey Source: 45th meeting of the Oversight Committee for the

Basic Surve Fukushima Health Management Survey (Sept. 1, 2022)
Summary of External Exposure Effective Dose during the First 4 Months

after the Accident as of Mar. 31, 2022

(%)100 Below | | o
90 | 2 mSv Excluding those engaged in radiation work
93.8% Participants : 466,972 residents

80 | _ Highest: 25 mSy,
70 , Average: 0.8 mSy,

62.2 : Median: 0.6 mSv
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Oversight Committee

The dose estimation results obtained from this survey were considered as "not being at a level where health
effects can be confirmed with a statistical significance in light of the scientific knowledge obtained to date.



*1 Note: Created based on data from
"Number of Disaster-Related Deaths in

Disaster-related Deaths and Suicides in the Great East Japan Earthquake

Change in the number of disaster-related deaths *1

(persons) 2314 2319 2333
Great East Japan Earthquake" (the 0038 2147 2227 2212 :
Reconstruction Agency) 1914 Fukushima
2000 1704
1500
Northeast (000 | 761 Miyagi
500 ./.’% —e——o—0—o—o—o—o—9 |Wate
lwate 0
S S S S T SR S S-S SN - S
S I I S S S
Change in the number of suicides *2
(persons)
140 115 118 119 119
Miyagi | 120 99 103 Fukushima
100 of
| ™ 80 Miyagi
Fukushima |60 lwate
*2 Note: Created based on data from "FY2018 5
White Paper on Preventive Measures \e}\?amst
Suicide" (Ministry of Health, Labour,& Welfare) 0
*1,2: i _ SN N RN I RN RN T S S, 1
1,2: Report of the Fukushima Health Survey 2011-2020, S S S S S S QSO

pp. 7—8



What We Have Learned from Atomic Bomb Survivors

How Do People Perceive the Health Effects
of Radiation?

~Example: Perceptions of Genetic Effects ~



ABCC-RERE Study: Genetic effects on F1s

(D 1948-1954 Untoward pregnancy outcomes of 77,000 F1s
(2) 1948-1962 Sex ratio of children of the survivors

3 1967-1985 Chromosome analyses on Fls

(4) 1975-1985 Analyses of mutated serum proteins among F1s

(5)1985- today DNA analysis

(6 2021 Project (D revisited and reanalyzed

Mortality and incidence of cancer, lifestyle

\DKLIeinday diseases among F1 born to the survivors



Cancer mortality study among the children of A-bomb survivors:

1958-2009 (published in 2015)
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Some 70,000 children of A-bomb survivors (F;) born between 1946 and 1984 were followed from 1958 to 20009.

The average member of the F; population is in their 60s, so further investigation is needed. (Mortality: about 5%)
Grant EJ, et al.: Lancet Oncology,16(13),1316-1323,2015



Risk at 1 Gy (odds ratio)

Relations between parental radiation exposure and

prevalence of lifestyle diseases among F;

(2002—-2006, average age: 48.6)
- T Paternal exposure
- I Maternal exposure
Both parents
exposed
(Y R — I [ P —_— - - - _I -
-
//I
_ _
Hypertension Hyper- Diabetes Angina Myocardial Stroke One or more
cholesterolemia pectoris infarction diseases

No increase in disease prevalence in children related to parental exposure
has been observed to date.

Tatsukawa Y. al. J. Radiol. Prot. 33,281-293,2013



[ FHMS: Mental Health and Lifestyle Survey — Results

Changes in radiation risk perception on hereditary effects
(Adults: 16 or older)

FY2011 24.6 25.3 349
FY2012 28.0 23.2 249
FY2013 30.5 25.9 222
FY2014 32.7 22.1 159
FY2015 33.3 22.0 -~ 156
FY2016 32.9 20.9 152
FY2017 43.9 28.9 8.3
FY2018 44.8 28.3 e
FY2019 47.5 24.4 6.0
FY2020 48.9 22.4 4.8
FY2021 50.8 20.6 3
FY2022 51.9 18.8 85
FY2023 50.9 16.7 30
0% 20% 40% 60% 30% 100%

W The possibility is very low. The possibility is low. ~ The possibility is high. I The possibility is very high.

Source: 45", 56" meeting of the Oversight Committee for the Fukushima Health Management Survey (Sept. 1, 2022,Jul.25,2025)



A Toward a Society Free from
\vf' I..ﬁ_ iﬁ_é’ Misunderstanding, Stigma, and

- . 3 Discrimination Radiation
Ministry of the Environment

MOE Japan Website
https://www.env.go.jp/chemi/rhm/portal/communicate/

[ GuGuRuU Project |

Why Is It necessary?
To reduce public anxiety about the
health and hereditary effects of radiation,
we believe it is essential to share
scientifically established knowledge and

foster broader public understanding. | o |
(Tokyo, July 15, 2021) For Safety and Smiles in Fukushima

Health Effects




B Nationwide Temporal Trends in Public Awareness of the Genetic Effects of Radiation

g‘v‘) ==  “GuGuRu Project’ GiE

Ministry of the Environment
Tovz I

FY2020 |
FY2021 I
FY2022 I
FY2023

e
FY2024 —

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

® The possibility is very low ® The possibility is low

® The possibility is higt = Highly likely

MOE Japan Website https://www.env.go.jp/chemi/rhm/portal/communicate/
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President Tsuboi,
Nihon Hidankyo

Chair Okubo, RERF

The Second-Generation
“Aogiri (Chinese parasol tree)”

20 Years Later

RERF 30th Anniversary Ceremony

Planting Ceremony of the
Second-Generation “Aogiri
(Chinese parasol tree)”



Two Messages and Legacies
from Survivors

o O
€ ~ Abolition of Nuclear Weapons ~

€ ~No More Radiation Victims~

» By sharing their experiences with the world, the survivors have played
a leading role in the global movement for nuclear disarmament.

» By calling for a complete ban on atomic weapons and entrusting the
study of their health effects to science, survivors helped create
knowledge that underpins radiation protection and now stands as a
legacy for humanity..



Radiation Effects Research Foundation

Thank You for Your Kind Attention
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Hiroshima Peace Memorial Park Nagasaki Peace Park
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