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Saito, Tanihata et al. 215 308310,
. ] _ _ 400 volunteers
Radiations In solils and air dose 1734 locations

No. City Air dose rate Bl B34Cs B1¢cs No. City Air dose rate
[«Sv/h] [kBg/m?] | [kBg/m?] | [kBg/m?] [Sv/h]
1 | Kawamata 1.59 0.931 159 175 31 Nakajima 0.30
2 Namie 14.43 7.13 1680 1860 32 Yabuki 0.31
3 Titate 6.61 2.18 637 701 33 Ishikawa
4 | Minamisoma 1.81 0.820 162 181 34 Yamatsuri
5 Date 1.20 0.957 149 158 35 Asakawa
6 Tamura 0.60 0.502 55.0 58.8 36 Hirata
7 Hirono 0.79 1.590 74.7 79.9 37 Tanagura
8 Naraha 1.58 5.130 113 128 38 Hanawa
9 Tomioka 6.99 32.0 854 955 39 Samegawa
10 Kawauchi 1.28 0.408 137 151 40 Ono
1 Okuma 17.79 32.0 2490 2740 41 Tamakawa AT ) bepostton densiyof 47
12 Futaba 17.68 31.0 2310 2630 42 Furudono A R " b
13 | Katsurao 426 1790 | 625 714 43 | Hinoemata i o O (S S imetame
14 | Fukushima 0.94 0.977 146 160 44 | Minamiaizu : S sl ki
15 | Nihonmatsu 1.44 0.628 132 148 45 Kaneyama - -
16 | Motomiya 1.50 0.305 167 183 46 Showa -
17 Otama 1.02 0.510 111 122 47 Mishima Y
18 Koriyama 0.69 0.383 91.3 99.5 48 Shimogo
19 Koori 1.34 0.970 150 168 49 Kitakata
20 Kunimi 0.90 0.483 116 125 50 Nishiaizu
21 Ten-ei 1.14 0.255 110 126 51 Tadami B [ o e i == L
22 | Shirakawa 0.65 0.255 63.7 68.1 59 | Inawashiro
23 | Nishigo 0.87 0.095 80.9 91.8 53 Bandai
24 | Tzumizaki 0.23 0477 | 472 51.3 s4 | Kitashiobara
25 Miharu 0.64 0.524 75.1 80.9 55 | Aizumisato
26 | Iwaki 0.34 0876 | 264 28.7 56 | Aizubange ._ | G
27 | Sukagawa 0.81 0.480 84.8 92.9 57 Yanaizu v G e A S RS e 0t
28 Soma 0.73 0.230 69.2 77.8 53 | Aizuwakamatsu k- &8 S 3 |
29 | Kagamiishi 0.34 0.235 45.9 48.3 59 Yugawa
30 |  Shinchi 0.45 0.437 58.2 63.2




Thyroid cancer screening 300.000 children

2011 2012 2013 2014
PBLS 109 331 3.31 3.31 2016
,—=mAc |ststage EEMEREEEE 331
Fo1TEE 2nd stage O FEE
2013 2015
7 6.30
2014 2015 2016
FSS 4.2 3.31 3.31 o1
ZI§7|§§'§+ e 1 st stage 1 a3
A/E 2nd stage ERERA> 2. o TS
2014 2016 S
: AIRREZ
Preliminary baseline survey
PBLS Full-scale survey

FSS

-

. -
-5 O o oo 4
. -
N
—

Y 3 - 4
= A
\

A - \~ \

=89 e

L

- -
A EN X \
CETGTNN (7 T



K. Saito, |. Tanihata et al.
J. Env. Radioactivity 139 (2015) 308
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Numlbers of cancer case
and air dose rate and 131|

T(131)=8 days

Area | ESS Cancer PBLS Cancer | Air dose rate B
(Total) n (n) (Total) n' (n) [£Sv/h] [kBq/mz]

| 20471 128 (11) | 35344 11.1(10) 4.23 6.08

2 64339 22.1(19) | 72299 22.1(21) 1.07 0.92
3 86981 30.8(25) | 96541 47.6(44) 0.74 0.37
4 45265 11.0(9) | 49430 254 (24) 0.34 (.88

5 12247 2.4 (2) 13139 4.4 (4) 0.27 0.15
6 32207 6.7 (5) 33720 13.1(12) 0.18 0.45

ly = 24 x 365h = 8760h
AN (number of children who were assigned for the second examination)

(number of children who finished the second examination)

Natural radiation dose = 2.4m3v/y



PBLS cancer case

No/10° 80
70 |
60
50 | @ @

30 ® e

20
10
0

Number

005115 2 25 3 35 4 45
Air dose rate [uS/h]

N = -3.58 x +45.01 (—6.81,1.50) 95%

Slightly decreasing tendency
(Screening schedule effect?)



FSS cancer incidence vs air dose rate
/5 out of 270,454 children

No/10° 80
70 |
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0051152 25 3 35 4 45
Air dose rate [uS/h]

N =5.05 x 4+ 26.54 (0.44,11.61) 95%

The tendency Is positive



FSS: 131 vs cancer Iincidence

80
No/10° 5, |

60 |
50 . |
e
0O 1

Number

20
10
o L

2 3 4 5 6 7
131} [kBg/m?]

N =235 x4+ 29.03 (—0.78,7.27) 95%

The slope is smaller than the case of air dose rate
Intake of 31 may not be the main cause of cancer



We use all the data of 59 municipalities.
We use the statistical mathematics method.

400
350 |
300 |
250
200
150
100 |
50 |

0

(Error bars
are large.)

Number

5 10 15 20
Air dose rate [uS/h]

Poisson regression analysis (gim @ R)

Screening dose a b p-value ofa AIC
ESS air-dose | 0.075 -8.15 0.022 104.4
FSS 317 0.022 -8.08 0.31 107.4

 PBLS  airdose | 0.0083 -7.80  0.83 1286 |

(Akaike Information criterion)



Alr dose rate —> External dose
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Critical discussion

. Why the high dose area follow the increasing
tendency?

. No internal radiation (1311

. If external radiation, why the effect of 131

IS small?

. Can the increase of the thyroid cancer cases
with air-dose related with the stress in life?
Can we guantify the stress, and relate with
the amount of radiation?




ayano, Adachi (2012) using GPS of mobile-phones

Proc Jpn Acad, Ser B 89 (2013) 196-199.

—scape from the high dose area
o come =—EMarch 15, 2011

People within 20km have evacuated from the area
People further than 30km remained in the area




-xternal dose (March 15)
No. City Air dose rate Bl B4Cs B7Cs
[4Sv/h] [kBg/m?] | [kBg/m?] | [kBg/m’]
1 Kawamata 1.59 0.931 159 175
2 Namie 14.43 7.13 1680 1860
3 [itate 6.61 2.18 637 701
4 | Minamisoma 1.81 0.820 162 181
5 Date 1.20 0.957 149 158
6 Tamura 0.60 0.502 55.0 58.8
7 Hirono 0.79 1.590 74.7 79.9
8 Naraha 1.58 5.130 113 128
9 Tomioka 6.99 32.0 854 955
10 Kawauchi 1.28 0.408 137 151
11 Okuma 17.79 32.0 2490 2740
12 Futaba 17.68 31.0 2310 2630
13 Katsurao 4.26 1.790 625 714
14 | Fukushima | 094 | 0977 | 146 | 160
15 | Nihonmatsu | 144 | 0628 | 132 | 148
16 Motomiya 1.50 0.305 167 183
17 Otama 1.02 0.510 111 122
18 Koriyama 0.69 0.383 91.3 99.5
19 Koori 1.34 0.970 150 168
20 Kunimi 0.90 0.483 116 125
21 Ten-ei 1.14 0.255 110 126
22 Shirakawa 0.65 0.255 63.7 68.1
23 Nishigo 0.87 0.095 80.9 01.8
24 [zumizaki 0.23 0.477 47.2 51.3
25 Miharu 0.64 0.524 75.1 80.9
27 | Sukagawa | 081 | 0480 | 848 | 929
28 Soma 0.73 0.230 69.2 717.8
29 | Kagamiishi 0.34 0.235 45.9 48.3
30 Shinchi 0.45 0.437 58.2 63.2
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Mental health impact of the nuclear accident:

Social abuse caused by structural violence
Takuya TSUJIUCHI

vised: IES-R) | #H W T, LMWAMEHZE A b L AREE
(Post-traumatic Stress Disorder: PTSD) | Z & & 1L 5 ﬁﬁ«lk@ Sﬁ

0246 | KAGAKU | Mar. 2016 Vol.86 No.3

S &AM L 720 IES-R 5% 52525 VL HIC 2 %
E, PTSD OWREEDRHAH AP LA LX)V ZE X

® 1 FRBHCRIE <51 BMB%R b LRERD 4 FROHB

— 2012438 | 2013428 | 2013435 | 2014435 | 20154 2-3
(1 F1&) (2 F18) (2 F18) (3 &F1) (4 F18)
S E BER BERA WER - REH | HER - RRE ealEd
RER1EE

HEEMEE SSN NHK SSN SSN NHK
5 (15520 2,011 2,425 4,268 3,599 16,686
EUR 4K 490 745 530 761 2,862(448)
EIR 24.4% 30.7% 12.4% 23.9% 17.2%
Pt msemae | 363112146 | 3420%2055 | 31.93%21.13 | 31.07£2159 | 25.86+19.42%
SO BERED e7.3% 64.6% 50.6% 57.7% 52.5%

%2012~2014 EORRBUICTEZRD ALY 270 1c, IBBRMKES & CEEHERE, O BEE

448 DT — 8 T Rin LT,
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Conclusion and Discussion

. In PBLS, the cancer cases do not increase

with the air dose rate
In FSS, the cancer cases increase with the
alr dose rate

. Why the high dose area follow the increasing

tendency?

. Why the effect of 131] is small?
. The increase of the thyroid cancer cases

may be related with the stress in life?

. We should consider risks other than radiation

on equal footing



14 RNILAN\DFE

Assessment Science

o EE=DHDEM (FEMK
HA#% B9 DEZEICHOHEHT (FrL>Y)
30 E=MICT D (LY TEZ L)

o %:5% L_S(:I-—g-%))/%

AN

[E—2D TlE7& LY

NHeBZACEBEOLLOICER (M) 95
60 r%<0)5?laﬁ’ﬂ] =ﬁ 'é‘b”bh%ﬁ EGIN

IR EEL TRANRI,  (FHRE



