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* Tanigawa K, et al. Loss of life after evacuation: lessons learned from the Fukushima accident. Lancet
2012:379(10):889-891.

** Murakami M, et al. Was the Risk from Nursing-Home Evacuation after the Fukushima Accident Higher than
the Radiation Risk? PLoS One. 2015 Sep 11;10(9):e0137906. doi: 10.1371/journal.pone.0137906.



REBIIERS AT LD E
279.‘(“?, — (B7o. L 8D —

Fukushlma Nuclear Disaster Management Center

7 ol 3 QQ-,’E > - 000 cpn P A
é ('?: 'plrnemjury susp) 2 MS./UL” 4-f 1 @7% K(‘p?'fpwa\v'/

< (Fukushima Medical U.) I a1ty (Fxof the clavicle, scaple)

< fﬁ Hé, ej(DisIocation of shoulder J)
E '6 ?ﬂu—)’ &t{Contuag of the thigh)
EIA ? el > XKIENF w32 RERE

eratlon of the thigh)

/7

M

(National Institute of Radiological Sciences)

/é%mf'T({fE ?7{‘(7: )(Plant clinics at Fukushima Daini NPP)
5. /6 /&,}T Jt(Contusion of the ankle)

Vo 4r_ " )ﬁ /"Oz’f(b,,, ~ ; Yo /Cé-erm
& foligrt powsk TR trn NE D00
(Contusion of the chest and abdomen) e

e 1~2é g
B R BT o
(Contusion of the back)

7. B T

(Contusion of the back and abdomen) .

) HE Koo f)

L ALIT R eRSR
437?7’”{ el ngg 771{4»:&‘?‘“ /{vepn . h

™ (éon.tmion of the back, ankle)



Date Injury Severity Triage Contamination Cause Methods of transportation Received hospitals
March 11th fracture of lower extremities severe not done no earthquake ambulance hospital in Koriyama
laceration on head minor not done no earthquake facility vehicle Ono Hospital (designated hospital)
March 12th subarachnoid hemorrhage severe not done no facility vehicle hospital in Koriyama
open fracture of the femur moderate not done no explosion facility vehicle ;Eatl:};:;?::;t iiii:;gigri:iii;f:::d facility)
contusion of lower extremity minor not done no explosion facility vehicle treated at a clinic (non—designated facility)
contusion of upper extremity minor not done no explosion facility vehicle treated at a clinic (non—designated facility)
contusion minor not done no explosion facility vehicle treated at a clinic (non—designated facility)
severe tinnitus minor not done no explosion facility vehicle treated at a clinic (non—designated facility)
headache, nausea minor not done no facility vehicle treated at OFC
March 14th fracture of clavicle, scapula moderate | done at OFC yes explosion ambulance FMU
dislocation of shoulder joint moderate | done at OFC no explosion SDF vehicle treated at OFC
laceration of thigh moderate | done at OFC no explosion SDF helicoptor NIRS
contusion on thigh minor done at OFC no explosion SDF vehicle treated at OFC
initially treated at Fukushima No2 NPP, transferred
laceration of foot moderate not done yes explosion facility vehicle to FMU on March 15“‘
initially treated at Fukushima No2 NPP, transferred
laceration of foot moderate not done yes explosion facility vehicle to FMU on March 15”‘
initially treated at Fukushima No2 NPP, transferred
contusion on chest minor not done yes explosion | facility vehicle/SDF helicoptor to FMU on March 16th
contusion on chest, upper extremity minor not done no explosion facility vehicle It'cI:LFMU on March ]5th '
contusion on foot minor not done no explosion facility vehicle treated at Fukushima No2 NPP
contusion on elbow minor not done no explosion facility vehicle treated at Fukushima No2 NPP
contusion on upper extremity minor not done no explosion facility vehicle treated at Fukushima No2 NPP
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Tanigawa K, Hasegawa A. Medical Perspective: 3.1 prehospital emergency medical response. In: Tanigawa K, Chhem RK,
eds. Radiation disaster medicine: perspective from the Fukushima nuclear accident. New York: Springer, 2013: 30-57.




BRERADRZRIAEBEXNIGIZDNT

. I2NEEICBEABRGCAGEEEDZANERTIET DIIEDH T
l%ﬁf:of:o

o FEWGIEIC, BaiIMEE R ER AR IILV Motz LAL,
RABEKERATLDREK. FIF=-rEtLlnGL N ERETL
F=oJ AJReEMN BT,

Tanigawa K, Hasegawa A. Medical Perspective: 3=1 prehospital emergency medical response. In: Tanigawa K, Chhem RK,
eds. Radiation disaster medicine: perspective from the Fukushima nuclear accident. New York: Springer, 2013: 30-57.
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Hasegawa A, Tanigawa K, Ohtsuru A, et al. Health effects of radiation and other health problems in the aftermath of nuclear
accidents, with an emphasis on Fukushima. Lancet. 2015 Aug 1;386(9992):479-88. doi: 10.1016/50140-6736(15)61106-0.
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Changes of mortality rates among the institutionalized elderly before and after the Fukushima NPP accident.
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Yasumura S, et al. Excess mortality among relocated institutionalized elderly
after the Fukushima nuclear disaster. Public Health, 2013, 127:2:186 — 188.



Restricted Area, Deliberate Evacuation Area
And Regions including Specific Spots Recommended for Evacuation (As of November 25, 2011)

T \ o
ate > I
s (T L

Ihmoogs | 1
e =

FQ‘:“""'“‘ = il "‘f Wtate Village
f Deliberate ) ;
'{) Evacuation Area \

fAree with concam thet] fos)

- EHEFOEEEROAO: 3 e ‘
2,055,325 A S :\ﬁ { B

- EEHE: b {ww ( M{'\w N
164,845 A, BEEE (%9 20,000A) e 0 e T
ZE2T (2011F5A8) 11\; ! /,,)

?ﬁll

Iwaki City

= Restricted Area
50 Deliberate Evacuation Area
B :eem%!gedksm

CANINTTNRINGO | T




2. BEREBEIATLEHNEZOTRAMNBEBRADEE




3 A& 20119F5H

RE##

Ml

B Y : ukueltima: Hoaith
S EERRORBRBET 5L, D,
°EHH DEBERSBEE< DREYEBERETD & e

NA: =
1. EXFERRIXNTORERE 2007 A)
2. FFHAAE
o BRI B F KR E (370,000; 0-18 &)
o EESSET(210,000 ; ¥ & 1h i)
CCANRBEE- £EHIEICET S FHE(210,000 ;5 H i 15)
o TEMRICES T B FAE(16,000)

Yasumura S, Hosoya M, Yamashita S, et al, and the Fukushima Health Management Survey Group. Study
protocol for the Fukushima Health Management Survey. J Epidemiol 2012;22: 375-83.



Fukushima Health Management (FHM) Survey

External Exposure Estimation

Health Status Assessment

e

Basic Survey

Subjects: Residents (2 million) as of March 11, 2011
Method: Self-administered questionnaire survey
Content: Details of whereabouts and daily routine from
March 11 onwards to estimate exposure.,

/

- U

Follow-ups

—

-

‘Health Management File’

TrTo keep health checkup records
31 To provide information on radiatio

Detailed Surveys

Thyroid Ultrasound Examination

Subjects: Residents aged 18 years or younger
Content: Ultrasound examination Survey period: Three years

Comprehensive Health Check

Subjects: Residents in evacuation zones
Content: General health checkup items with differential leukocyte count

Promotion of municipal and .
workplace health checkups

)

Subjects: Residents outside evacuation zones

Content: General health checkup items

(

Additional health checkups
to reach residents not included in current services

ﬁ‘_x

\ J
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< Database S
# To provide long-term monitoring of residents' health
# To guide treatment
#To inform and guide future generations
N —

Mental Health and Lifestyle Survey

Pregnancy and Birth Survey

NS

- Whole Body Counter
- Dosimeter

>[ ( Consultation and supp-r:-rt) Follow-up

C Treatment )

Curtesy of Prof. Seiji Yasumura
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Sci Rep. 2015 Aug 4;5:12712. doi: 10.1038/srep12712.
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Ishikawa T, Yasumura S, Ozasa K, Kobashi G, Yasuda H, Miyazaki M, Akahane K,
Yonai S, Ohtsuru A, Sakai A, Sakata R, Kamiya K, Abe M.

Fukushima Dai-ichi NPP
uikushima baichl 78 Fukushima Dai-ichi

NPP



-l =
Zihig THOEZNREHET e,
s X T - pER
0.5—1.0
— 01-02
“svihe
2R
mSv i
<1 620 Z;j
1-2 32.0 2:3
2-3 5.4 —
3-4 0.3 -
4-5 0.1 L3
>5 0.2
Max:25 ~
EH&<19
mSv
<1 62.6
1-2 30.1
2-3 6.9
3-4 0.3
4-5 0.05
>5 0.04
Max:11

Ishikaa T, etal. Te Fukushima Health Management Survey: estimation of external doses to
residents in Fukushima Prefecture. Sci Rep. 2015 Aug 4;5:12712. doi: 10.1038/srep12712.



69.9
23.5)
4.2
0.8,
04
1.1 4

e WL E

4 :“ mSv

>19.0
9.5—19.0

1.9—3.8
1019
0.5—1.0
0.2—0.5
0.1—0.2
<0.1

(uSv/h)

%
_’;' <1 821
o o 12 144 : o
b5 oab et e W ., ,Jkushima Dai-ich
34 osPP
45 02

>5 0.6



EKFAEDEED

e LFIDBREHIRABTDIZEALL. BEHEERN
NTEBILE-RREOBRELGSFYFITEDINT
W=D EXFAETITERICELGTSBAANDITEIR
ZRELTHBEZHITLI-. CNT—RIGEIF)F
BYTIIENST-EADEIIIEEZBHONIZT
HEMTET,

s MIRIEHIZZEELTEH., HETSN A EEIIERE

[F— AR A IR, BRI TS HOMSRICL DR
Z20BKRIEBHonGEM T,

Ishikawa T, et al. The Fukushima Health Management Survey: estimation of external doses to
residents in Fukushima Prefecture. Sci Rep. 2015 Aug 4;5:12712. doi: 10.1038/srep12712.
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Distribution of thyroid cancer patients by age at exposure diagnosed during the period of latency (1986-1989) and after it (1990-1993) in Ukraine, and
patients with verified or suspicious thyroid cancer in Fukushima diagnosed during 2011-2013. Numbers above the bars correspond to the number of
patients of a given age at exposure. Note that comparison of the absolute number of cases between the two regions of radiological accidents would be
inappropriate because of differences in population size and screening protocols, in particular a more systematic approach,

higher population coverage, and advanced ultrasound equipment in Fukushima.

Tronko MD, et al. Age distribution of childhood thyroid cancer patients in Ukraine after Chernobyl and
in Fukushima after the TEPCO-Fukushima Daiichi NPP accident. Thyroid. 2014 Oct;24(10):1547-8.
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Ohtsuru A, et al. Nuclear disasters and health: lessons learned, challenges, and proposal.
Lancet 2015; 386: 489-97.
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Children’s health exams within the prefecture

Children’s health exams outside the prefecture

Additional checkup items are included in Special Health
Checkups and health exams organized by municipalities.

Group physical examinations organized by FMU

Individual examinations conducted within the prefecture

Individual examinations conducted outside the prefecture
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Obesity* Impaired ghicose tolerance™ Hepatic dysfunction™*

Hypertension
(Diastolic pressure of 290 mmig)

(BMII =25 kg/m2) (HbA1c =6.5%) (ALT of =51 U/L)

Male Female Male Female Male Female Male Female

FY 2008 30% 31% 4.1% 2.9% 4.3% 1.8% 16.4% 11.6%
FY 2009 30% 30% 4.5% 2.8% 4.0% 1.8% 15.4% 9.6%

FY 2010 30% 28% 4.4% 2.7% 3.8% 1.7% 15.7% 10.3%
FY 2011 42% 34% 7.0% 3.4% 11.0% 4.4% 19.7% 11.6%
FY 2012 38% 33% 5.1% 2.7% 7.7% 3.9% 15.8% 10.1%

http://fmu-global.jp/?wpdmdI=1032



% **
%

11 4
10.5 ' 3
10 p
2
9.5
? 1
8.5
8 0
before after nonevacuees evacuees
BRATRISH T DERADEHE BREOIRRAE COMRRNFEE
*p<0.0001 3Fﬁﬁ%kﬁ§ﬁ%’&tb$§
**p=0.0002

Satoh H, at al. Evacuation after the Fukushima Daiichi Nuclear Power Plant Accident Is a
Cause of Diabetes: Results from the Fukushima Health Management Survey. J Diabetes
Res.2015;2015:627390. doi: 10.1155/2015/627390.
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Maeda M, Oe M. Traumatic Stress and Long-Term Recovery: Coping with Disasters and Other
Negative Life Events. New York: Springer; 2015.
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2011FENDEXKZOBRICEITH2EXRFEDHR

2010 2011 2012 2013 2014
Fukushima prefecture
N 540 525 458 466 476*
Deaths per 100 000 people 26-6 264 22-8 239 245"
Standardised svicide mortality ratio 108 107 g4 g6 126
hwate prefecture
N 467 401 373 EYE] 74
Deaths per 100 000 people 351 301 28.6 28.8 28.9%
Standardised svicide mortality ratio 141 122 115 115 138
Mivagi prefecture
M 620 483 508 485 §19*
Deaths per 100 000 people 26-4 20-8 219 20-8 22-3*
Standardised svicide mortality ratio 108 &84 88 88 110
Japan total
N 31690 J0651 27858 27283 25374*
Deaths per 100 000 people 249 24.0 21.8 21-4 19.9#

Information of suicide deaths were from the Cabinet Office, Japan and the Reconstruction Agency, Japan. We
calculated standardised suicide mortality ratios to compare mortality in each prefecture based on the age-specific
rates peryear. *Provisional data.

Table: Suvicide deaths in prefectures affected by the earthquake and tsunami of March, 2011

Ohto H, et al. Suicide rates in the aftermath of the 2011 earthquake in Japan. Lancet
2015; 385; 1727



Psychological distress and the perception of radiation risks: the
Fukushima health management survey

Yuriko Suzuki,? Hirooki Yabe,? Seiji Yasumura,® Tetsuya Ohira,” Shin-Ichi Niwa,? Akira Ohtsuru,®
Hirobumi Mashiko,© Masaharu Maeda® & Masafumi Abe® on behalf of the Mental Health Group of the
Fukushima health management survey

Objective To assess relationships between the perception of radiation risks and psychological distress among evacuees from the Fukushima
nuclear power plant disaster.

Methods We analysed cross-sectional data from a survey of evacuees conducted in 2012. Psychological distress was classified as present or
absent based on the K6 scale. Respondents recorded their views about the health risks of exposure to ionizing radiation, including immediate,
delayed and genetic (inherited) health effects, on a four-point Likert scale. We examined associations between psychological distress and
risk perception in logistic regression models. Age, gender, educational attainment, history of mental illness and the consequences of the
disaster for employment and living conditions were potential confounders.

Findings Out of the 180604 people who received the questionnaire, we included 59807 responses in our sample. There were 8717
respondents reporting psychological distress. Respondents who believed that radiation exposure was very likely to cause health effects
were significantly more likely to be psychologically distressed than other respondents: odds ratio (OR) 1.64 (99.9% confidence interval, Cl:
1.42-1.89) forimmediate effects; OR: 1.48 (99.9% Cl: 1.32-1.67) for delayed effects and OR: 2.17 (99.9% Cl: 1.94-2.42) for genetic (inherited)
effects. Similar results were obtained after controlling for individual characteristics and disaster-related stressors.

Conclusion Among evacuees of the Fukushima nuclear disaster, concern about radiation risks was associated with psychological distress.

Suzuki Y, et al. Psychological distress and the perception of radiation risks: the Fukushima health management
survey. Bull World Health Organ. 2015 Sep 1;93(9):598-605. doi: 10.2471/BLT.14.146498. Epub 2015 Jun 15.



12

DHELK (20124F)

EDEHRICHTOMATHRIRIFENES

70—

Risk perception (%)

2 B = % 5 § - 2 s § T =
; — a,”: — ql:‘ =

- - -

Immediate effects Delayed effects Genetic effects
(n=57 264) (n=57302) (n=57148)

E230verall mmK6>13

Suzuki Y, et al. Psychological distress and the perception of radiation risks: the Fukushima
health management survey. Bull World Health Organ. 2015 Sep 1;93(9):598-605. doi:

10.2471/BLT.14.146498. Epub 2015 Jun 15.



@ Proportion of participants @ Proportion of participants who required
who required support in regard support in regard to post-traumatic

to depression or anxiety reaction caused by the disaster
(296) (;6)
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® Proportion of participants by sex who required support
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