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Investigation of current condition of and development of effective interventions for
anxiety over radiation effect on health in the Fukushima Prefecture
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Abstract

This research project aims to (1) investigate the current condition of anxiety over radiation effects on
health among residents who evacuated from the restricted areas, as well as general populations in
Fukushima and other prefectures, and (2) develop, evaluate the effectiveness of, and disseminate new
interventions to their anxiety based on theater program and behavioral activation, and others. As research
in 2012/2013, we newly developed a seven-item scale of anxiety over radiation effects on health among
residents, and by using the scale, reported that depression and anxiety and radiation-related anxiety were
more prevalent among younger generations aged 20-39 years old among community residents of the
Fukushima city. It was also found that the association between radiation-related anxiety and
depression/anxiety was almost explained by decreased daily activities and physical symptoms. Collecting
information from public health nurses in cities/municipalities in Fukushima and international experts
successfully led to general ideas on three programs to improve radiation-related anxiety: a
lecture-and-discussion program for evacuated residents, a lecture plus theater program for pubic health
nurses or mothers with young children; and a behavioral activation program for community residents in

Fukushima prefecture.
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Abstract

Purpose: After the Fukushima nuclear accident, public anxieties and stress are ever increasing in long-term
contaminated communities. In order to cope with the problem, this collaborative study aims to create and
disseminate a practical model of radiological protection culture in exemplar communities in Fukushima.
Method: Action research was conducted to deal with the real time situations by a multidisciplinary research
team comprising public health nursing researches, radiological health experts, and public health nurses
(PHNSs) practicing in a community in Fukushima.

Results: 1.0rganizing and consolidating the research team through frequent email communications and
meetings. 2. Questionnaire surveys and interviews with the PHNs. The result indicated problems with A)
the community people, and B) the PHNs. A) Problems with the community people: lack of knowledge
about radiation, ever-continuing anxieties misled by inconsistent information, inactive life-style due to
radiation fear, and people’s relationship shallowing in the community. B) Problems with the PHNs:
difficulty in relating with the residents due to the nurses’ own lack of radiation knowledge, and
accumulations of stress and fatigue arising from their shock-absorber role for residents’ complaints,
frustrations and anxieties. 3. Two sessions of radiological protection teaching and group work with the
PHNSs. It was important to address people’s daily life such as eating, drinking and outdoor activities in
combination with the provision of updated monitoring data related to those activities. The nurses regained
confidence towards their usual practice by acquiring basic knowledge about radiological health. The group
work alleviated the nurses’ stress by mutual sharing of their concerns and experiences. 4. Visiting the
Chelnobyl affected communities in Belarus to observe the actually developed radiological protection
culture.

Conclusion: The knowledge about radiological health is indispensable for PHNs’ confident practice in
radiation affected communities. Further research will include residents as stakeholders. Also, mental
health experts will join the study to further address the PHNs’ psychological burdens.
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Casework of effective education in radiation safety for the people of Fukushima

Shintaro Nakayama,
Faculty of Integrated Arts and Sciences, The University of Tokushima

Key word: Empathetic support, Sustainability of activities, Collaborative activities, Building trust
Abstract:

In the reconstruction process of the Fukushima nuclear disaster, its purpose was to provide accurate
information and to reduce the victim’s anxiety, also trials of effective education in radiation safety was
carried out by collaboration of research institutions and local government. During the Initial period of the
disaster, the providing of one-way information of radiation protection was effective among people.
However, two years have passed since the earthquake, and the people need two-way communications
between the people and researchers. Shirakawa-city in the Fukushima Prefecture collaborates with
University of Tokushima, and provides two-way communications for radiation safety to the residents
including students, parents, teachers, and local government officials. By promoting two-way
communication such as a roundtable, local government officials and researchers could collect questions
from the residents and answer quickly. This can eliminate the anxiety of the residents. It is important to
continue action among the local government, research institute, and residents. Continuation of the activities
will foster the trust of residents.
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Promotion of measures to counter radiation health concerns by risk

communicators, taking advantage of regional characteristics
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Abstract

Temples that are representative of Kyoto have a large effect in forming the mentality of Japanese. This
study was begun with the aim of promoting measures to counter radiation health concerns by having the
clergy of these temples serve as risk communicators with regard to radiation, and verifying the results.
After taking a class for risk communicators, a plan for mental support for people as they moved toward
restoration arose spontaneously from the monks. Simple booklets on radiation were prepared for Japanese
and non-Japanese based on questions and answers in the classes and official websites of academic societies
and public organizations. These booklets will be go through further revisions and be completed in the
future. A multilingual questionnaire was also prepared for people from other countries visiting Japan. With
consideration of the questionnaire results, risk communication guidelines for nuclear accidents, modified to
match the circumstances of various parts of the world, will be widely disseminated.
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EADRFFETE D X2 R TOARIT—YITDR,

4) ZOMRIZE > THALDATREMED B D KGRI & > T ORI AT 30

RN TEMET 2 HEICB VD THEE~OBERIECE BN MR EM TN EE X D,
ZOMO TSN DWMARAFIEFEE Falllrnd,

1. BAsGRs O & RIR2 BE O RLHIT1330-4557 2 4 D,

2. MEE NN D T Z ANy FOFEMZE D AEZRERPRD BN D,

3. BREDIERIC L D RN 115,

4. WBCHE A =27 2720, AR (K3570H) CBEIFM 232025,

RSN O TN OFENEFRIZAE UGG, ERI3EL D & Ta LGS G OIS E LT,
MEEPEICATRAEICBT 2 HFHMARE N A RE L, IRE D ORMWEDEITK LTRSS T 5,

M AFZERE R (SRRSO FE R « Ak « MR OB N 5N 72 D & 9 BRI EEA
THZIL)

M-1 48 5 ROZER R A B B 2~ O A IEH 5 E O MR
ARZMBAEZER~OHFNELZ T HH5E5E] © (WEE~ORE) (2T 5,

RHEEES) L ORMEEFE L, LTo#@y Th o,

1) HHGEEZMBEICDNY LT TH7DI, DRRWESEICT AL, 2L, HiEEE
ML2RTHIER BV EEICIE, BREZ SN0 <FEEilT 52 &,
2) MBE L 720 TV DEEREIIHSHRIC & 2 RL0MAE 2 T D ATEEERH D | xt5H O
BHIZRLRNWE D RMRNEE T2 L, FRC, 7o — R R EIIEE RN S bR AOKEN
HRENTKTODATREMEN S 0 . AFIEICE T 2 YIRIE = TE) ik /e KX L fi# T &
HEIRBDOTHDHZ L,

U LEOHEERELSE 2, MEEES~OHBEEAIER L, ARE2Z T 5 £ TIOER24
F10H RN H12H TRIE TO2H AR ZE Lizlz, AWFFEIZHIT 5 7 VIEDOBME B < v T
LEo7,

Fio. KTZSINA LRI ORERF IR L TRIERNR 23 L TV 2 B Z2 R, AR Tl
% E (H#HOMRFE) LFace to Facell# T 5 2 L2k > T, MIEORNAEZ LS HMLTH S,
ABFFENC AL Z & SN J S ITHD LA TE, A RENE10HH O SN L ONREH ISR TED
WA LT, TR OSSR H -7,
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7 ZhnAEHHE OREE T U TARBIZERS 25 L T % B

M-2 fAFzEstsfes L7 VilENE

1) R ETHMET 1+ —/V ROFESL & 7 LA D E s N2

RIS RAO 7T TH o7z, IREBIT 224 ThHh 7o, HFHEMRIZ12ARTH -
7zo BRFMEEZERIIBIT 2HHETHOEKRBPENTLE o772, AFRICE T 57 Lk
DWNE & FHHEEPED B /ANBRRIEE L, X8 0k H I LT,
OHFZ ANy LB FR (2 7 AR
@WBC it 2 7 AM® S H 1[a) BILOBRFPHEFERENE Q1 AMOS H 1)

&H Tz ER
WA | 1A | 12R | 1A 2B 3R
APRIE R DR il I
(AT [P T
HEETES o

AR F Rif R

FLE WBCIAT *xis
it RREFEE Sl
BERz F )

R =R -

X8 7 LiHADIHNE

2) MBREHE~D/RT Ly b EBFEBRROIER

AMEZFENT 2 LT, BIHEEICHEANR LNV LT HHTE LI LREETHY,
AP TR T by b EBRERNRZIER LTz, ZIGEE~OBRHA O 7 Ly b
[ZDW TR,

FHC YRR IVELE

X9 ZINAmLEHE~OBAM O/ 7 vy b (LB & fii)
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M-3 7 L ofs LT
CIESUR NSO S NOINEN |

W0IZT VHREIZB T DR EHE DO N Z R~ T BETNEOSIMA3MHF D 24T H>ThH o7,
JIMRET & AEH N DIX LT OB TH - 72, “ARTHOMEAH T3 TOBIE - 72,
JIMEET 2 B B0 LI BB RE & T TR 7, KEANOSMHHL, 2 Tl T
nic, TR oL, RigoHTOBMTH -7,

SMEDFRLIZHBT 2 ANBIE, ENEN 1L AT HOTHY, 50 % T 2DEIG Th o7, Filinr
ELTIE, 0-97728 344, 10-19 %A% 1 4, 30-39 %7’ 6 44, 50-59 178 3 44, 60-69 /%A% 54 T 70
WL ERN A4 TH o7z, (LB R TOSMOLEIZIL, T8 Kb iiEo2mTh
Sl 60 R EO AN Z o2, Fio, 0TI —HoBINTH -7,

R2IIKHGEOH R LIKE, BMI O3 &R~ 7, HRITFEY 152.6 cm, HEWE(FR A 18.7 cm T,
93.0 cm 5 174.5 cm OHIFHTd - 7=, REIT L 52.1 kg, FEHER = 16.2 kg T, 13.7 kg 75 85.0
kg DFIPHTH > 72, BMI L) 21.8, 1RHERZAE 4.6 T, 132026 345 OFPHTH o7,

10

A ()

JIH=ET FER ) (=T FET
HisfEA

10 HIBIKRZ L OxtgeE O N AR

F1 KIBHEOVER & AEE DS

P (LQ 1(:19 2(229 3(:39 4(1—49 5(:59 6(169 705:% LA e
M Bk 2 0 0 3 0 1 3 2 11
P - 1 1 0 3 0 2 2 2 11
SN 3 1 0 6 0 3 5 4 22

£2 ®MBPEOHELIKE, BMI D434
) RS R/AME 25%Z A0 HURE T5%Z AL RERHE

EFR(cm) 152.6 18.7 93.0 143.8 158.0 164.0 1745
{KE(kg)  52.1 16.2 13.7 42.0 54.5 63.0 85.0
BMI 21.8 4.6 13.2 19.5 21.5 22.8 345
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(7 F 28y FHEDORER]

XRE VTN LT H T ANy FOFRER R4 3ITTRT,

SNEHRIT S TRAEORE R, KERHE 2241 8 4 THRIRALL N Z o7z, £72, T T Ay FHHED
FRNC X DEMPIZBREIT, FUHRIEHNTHIEL 2 "D o7, AFFEO T L s TR
FHIME (mSviyear) X[ E M OZERIBRERN D OHEFHE (mSviyear) LV b 114 TEVMEM TH
ST, Flo. EWPUE (mSviyear) & [EEROZEMMBRELE) L OHEFHE (mSviyear) DTk
LE£1L3FEThHoT,

K3 BRGEOHNMHIT S BREOFERME L HEFHE L T b DR
AT ANy F O EE R OZEMMERN D EHME & HEFHED

FEHE (mSviyear) OHEFHE (mSviyear) bR
PO11 1.22 0.59 2.1
P012 1.01 0.59 1.7
P021 1.15 1.34 0.9
P022 1.34 1.34 1.0
P031 2.19 1.10 2.0
P032 1.46 1.10 1.3
P033 1.46 1.10 1.3
P034 1.46 1.10 1.3
P035 1.46 1.10 1.3
P036 1.22 1.10 1.1
P037 1.46 1.10 1.3
P038 1.22 1.10 1.1
P041 0.97 1.09 0.9
P042 0.97 1.09 0.9
PO51 N.D. 0.65 -
P052 N.D. 0.65 -
P053 N.D. 0.65 -
P054 N.D. 0.65 -
P061 N.D. 1.58 -
P062 N.D. 1.58 -
PO71 N.D. 1.22 -
PO72 N.D. 1.22 -
SN 1.33+0.30 1.04+0.29 1.3+0.4

N.D. : BRHIRBR AT, sk @ PR 2=
[WBC kit ok 5]

KIGEICHE N L7z WBC BADFREREZ K 4177, IIBEEHEDOHI L LAIL, BV THEIRTDH
SO WBCHEZZITHZ LN TERPoT2, Lo T21 4D WBCEREDFE R & 725, Cs134,
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Csl37 & HLICEB THRH SN e oT-, KA ITEE TR S, T 28345Bg Th-o7-, K40
D KAEIT 4288 Bq. /M T 1054 Bq Th o 7o, KEH 72V D K40 DfihsTneid ¥4 T 58.7 Ba/kg
TV, HKNMED 143.0 Ba/kg, /M 32.3 Balkg Tdh o7, mAMED 143.0 Bo/kg & 72> 7=%F
LFILIMTHEN B em Tholo, FNUNOHREDHEILZ140em U ETh o7,

# 4 WBC & DR

% 1D KN RE (Bg) KEHT= 0 OHSHE  (Balkg)
Cs134 Cs137 K40 Cs134+Cs137 K40
PO11 N.D. (<128)  N.D. (<160) 1691 N.D. 39.3
P012 N.D. (<130) N.D.(<161) 2123 N.D. 57.4
P021 N.D.(<142) N.D.(<181) 3927 N.D. 62.3
P022 N.D.(<131)  N.D. (<165) 1696 N.D. 33.3
P031 N.D. (<143)  N.D. (<377) 3425 N.D. 57.1
P032 N.D. (<134) N.D.(<162) 2535 N.D. 60.4
P033 N.D. (<135)  N.D. (<167) 4079 N.D. 74.2
P034 N.D. (<135)  N.D. (<163) 3310 N.D. 64.9
P036 N.D.(<134) N.D.(<171) 2017 N.D. 49.2
P037 N.D. (<134)  N.D. (<164) 1054 N.D. 52.7
P038 N.D. (<127)  N.D. (<158) 2002 N.D. 143.0
P041 N.D. (<141)  N.D.(<197) 4288 N.D. 60.0
P042 N.D. (<133)  N.D. (<168) 2745 N.D. 32.3
PO51 N.D. (<143)  N.D. (<168) 2835 N.D. 52.5
P052 N.D. (<139)  N.D. (<165) 3678 N.D. 66.9
P053 N.D. (<134)  N.D. (<166) 2419 N.D. 35.6
P054 N.D. (<127)  N.D. (<160) 2711 N.D. 55.3
P061 N.D. (<123)  N.D. (<165) 3410 N.D. 50.9
P062 N.D. (<125)  N.D. (<156) 2755 N.D. 48.3
PO71 N.D.(<132)  N.D.(<377) 3978 N.D. 79.6
PO72 N.D. (<126)  N.D. (<165) 2847 N.D. 56.9
AR 2834.5+865.0 58.7+22.4

N.D. : BRHHFRFLUT, By 2N ERFORRHIRFE (Bakg) . ok @ FRHRNERE

(=S ENRE TS

KGR OFZRE DR ARG R A RS L £ 6177, &5 KV Cs134 O BURRERR L 7t 2 i
TR SN, ZOfEIX, 0.68 Bgkg & 0.99 Ba/kg TH -7, F7=. Cs137 DO ETHERE L 7
{1 e Ot S, T OfEIE, 1.34 Bglkg TH o7z, KA0 OEHRERRE L 7 b4~ T
TR &4, 30.1 Bg/kg 705 43.9 Ba/kg DIED#IFE THh > 7=,
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6 IO 1 HORFEE 1 HORFHOKSRIERE, 1 FHONEE > Y AEHIC
X DVEREEDMBEOMEREZ /T, MR MHFED 1 HOAFEEIT Y T10414 g TH Y, 640 gD

1554 g O#FFATH 7=, 2D 1 HORHFEELE L2,

1 AORFETORBPREREZRD D &

Cs134+Cs137 D Jh e 1%, 0.7 Bg/day & 3.6 Bg/day Tdh-7-, & 52, 1EMO S ML ¥
LIERUC X D THREEDMEEZ R S &, 0.0049 mSv & 0.0206 mSv & 72~ 7=, [RAEIZ K40 Dkt
REMEEE X, T 30.8413.2 Bg/day T& W . 27.1 Bg/day 75 68.2 Bg/day D#iliH T - 7=,

K5 [2RE OSSR B O RIE R R

P2 DA RERE (Ba/kg)

KA D 1D

Cs134 Cs137 K40
P010 N.D. (<0.66) N.D. (<0.87) 30.1
P020 0.68 N.D. (<0.84) 39.0
P030 N.D. (<0.75) N.D. (<0.96) 35.9
P040 0.99 1.34 43.9
P050 N.D. (<0.80) N.D. (<0.91) 30.8
P060 N.D. (<0.62) N.D. (<0.75) 31.9
P070 N.D. (<0.67) N.D. (<0.91) 42.4
A fk* 38.0+13.2

N.D. : BRHRFLIT, U =28 JERORHRE (Bakg) . % @ FHHEAE(R

#6 XGtED 1 HOBEHEEL 1 HOBHEPTOMKNGEERE 1EMOKS T 7 A BEIC L5
TEREFEDMREORE R

1 HOBEF O HER 1ERMOSHEE > T
RGO 1 HORFR T S
(Bg/day) LERUC XD THFESE
ID (9) e
Cs134+Cs137 K40 g (mSv)
P010 965 N.D. 29.0 N.D.
P020 1043 0.7 40.7 0.0049
P030 878 N.D. 315 N.D.
P040 1554 3.6 68.2 0.0206
P0O50 1240 N.D. 38.4 N.D.
P060 970 N.D. 30.9 N.D.
PO70 640 N.D. 27.1 N.D.
pR* 1041.4+267.6 - 30.8+13.2

N.D.: BRHIRFLIT, - 7= 72 L, sk : FHHERERFZE

[ %784 o Ead e O fiRAT ]
AWFFETO T LA TIIINEBHIE < & WBC BAIZ X 2 NEHIE < BN 2 gt 92 = & 2
TERholz, o, £7 LVEERECHEERMEEZ G L2588 T, MBI < OfERN

PIERHIE < ITH~~T 50 57~ 5 300 fif DHPH7Z - 7=,



FES M &0 LOWNEHIX IR 5 WBC Bt & 2R A OBEME A fiftr 3 2 TETh - 72
2, WBC AN T X TOMREIZE D THRHRALL T CholeO T CEehotz, —HT
HARFUCAFAET D IEE D U 7 2 (K40) #EPEIC K D WBC #it & Fafie i oo B 2 figh L7z &
A, AERBEMMEIRO bNRnoTz, (K11 BW) £z, SERMITIC LY EFT, BMI, 4F
s, PERICHEE U CHURE S U w A (KA0) JREEIC K5 WBC IR 7 & g s oo B 2 fighir L7
3. 1,=0.342 (p=0.129) & 72 V A EZRBAMRMITER O b g o Tz,

KT (A DSHEIE R & P IE < SRR O Hek

I N
S B PR < R 1 b

XRFEID X< R E & N
(mSvl/year) *1 (mSvl/year) *2 e
X< HRED R
P021 1.15 0.0049 234
P022 1.34 0.0049 273
P041 0.97 0.0206 47
P042 0.97 0.0206 47

*1 AT ANy FREN S OEJEZ b LI LIAMHBRIE < fE
*2 [EREFRA CHE 2R SN 7RG O VER O Bt > o A8 EUC L 5 THREEM &

5000
O *
4 24000 ¢ ¢ *
== *
g A4
O 3000 |
i T b4 .
g R
#@ﬁmoo : \£
b . . ,=0.253

1000 | + p=0.269

0
0 20 40 60 80
1H O E=RHES ) 7 A5 (Ba/day)

11 1 HOBRFROBITEERE & WBC BREIZ LD BT Y v AD&

[ZLifEICBT AT v r—bhDE L]

RELEDKHRBRED I B 1LA4IT, BEV TEEBTHoT20, 77— MIEETDHI LN TX
Rinodle, AT ANy Fifid, WBC M & BEREFRAIC DV TR 8 ITHERZ R L, AR BRI
DNWTFRICRT, EHIT, RBFFEIZBIM L THSOHOJE Y OB 2 B E O Lo
FERIZOWNTE 9 ITRT,

OT T ANy FRHEICHSONT
T ANy FHRETIE, TRXTOREE TSI T D\ Rz, LinL, T ANy
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FeHERXRHEOPIIRET 27 —AbAbNT, S6I2, NAEOSINE TEF LR LI
T ANy F RN TOHN T ANy F 2 HEZFFOZ b o7z, 3 ROXGHE TIIE B
ERTWHHMREINT T ANy Fhffo TWer—2AbbHoiz,

OWBC #&EIZ DN T

WBCREIZEBWTH, SINTHEPIA 2 WHIEICH > 72, L L, FFEDNiFH F T2ITII7< D
WNHEE & Vo T-Z &0, WBCHRE THEZ D OMNEE., BHOOHIBKRTHLZIT TV O TEL
ZUFDOREDLWE WS TERRH -T2,

OREREFIA IOV T

FRRERA CIXS N2 R 358 b ey, KD O RENSINIEH/2 0L 5 Tho
2o ZINTEREZTRTHREOERL LTI, FHEHELZ L TV OO THAICEEZR OGN
KWRLL, ODEDSELELZENETHREN2L TH T,

OARMFZEIZSIN L THSDOH DY ORISR B 5 B O ZE IO T

KGE D D BI2ZABLIETE B OH O Y ORI B 2 BRAREE S L 72 W MEH BN & - 7=
L7, Lol LRI EERTHOHE DO Y OSHRICET 2 BARENIRE -T2 ENE &
o7,

OFDfthoFE R & LT
HMEMHONREER SIMHLETHHZZITTZAN) 22 THHLTIh] EFohbeoltln)
BRI 64 TR LN, o, FHAEOH A ZFLORH LN EWVWSTER b H T2,

#£8 HWELHICHT DAEEOBMEMKIT AK)

HHin HFEV hras
5] 358 55 &5
. by R s A :
H T AN FiH
0 2 2 17 21
HlizzimL
WBC &Iz
0 0 1 0 20 21
2L <
R e A 1T
0 1 1 0 19 21
ZMmL<

K9 BHAMIEICSINL TLIETL Y & B DOH OJE Y OBEHICE S 2 BEAREE D Z1L

PRARNE  HFE D HEiE ; DU PRARENNE ~
529 At
570 TX 720 fig L7~ For-
N 2 2 8 1 8 21
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IV &%

V-1 ‘Gt atg s L7 Vil

SEIORTIE, RE~OMELEROWEE, ARBPES &, T VilEZ /NIRRT A 0k
BEHIL52500o7c, L, HIE<KBEREL LY TEL CWRREERTLHI LN TE
oo EoT. MBI TH-72L LTh, FR25FEEIZEIE L TV 2 KR ARTIZ 5378 2 7
VEBRICELIZEEZD,

V-2 7 LA Ok R

(7T 23y FHEORER]

AWFFED 7 LA T HE S RANOBIRE TORRA & [/ U3 7 S FEMgIE < #&E 20 mSv
EBZHRNBEIN o7, MRIX I K D8R, T1 HOMERMZZEN 16 R, 24+
8 Wil LMRE L, £7o. BNICB T 2 AREZEOIKBZN R Z B E L CHEFH ol LT, 2=t
BEHEOD 3.8 uSvih ZEMIE < ARE 20 SV IZHY T 5 L LTW5D, £ LT, & HIBIERTIZINABHE
XL<HMEOBLURZMDT-DIZ, T ARy FIZLDOMEREN TSN TS, BIERERAND
HIRR COFRE CITERBHIE < BRE 20 mSv IZHY T A ERIFEFEETH Y . 7 Ay FiREIC
LoT, FROLE, ROUPHRSN TS ZENELSbND Y,

KT ANy FHREOFEPNC L HFRFEITBREZ, FACIREHFATHLEL2E RN H o7, 2
U, HHEOHFDOT A TAZANDENCERT HEEZ D, HlziX, HEM > TRESRKIE
HET D RIRH L/NFAESHRPAER EOFAETRE ST KIRO A2 BET 5350538 TR 5 2
ENEZ BT,

S BIZ, RBFEDTT T A8y FFED 6 O FEREIT IR DME AT D Mg o [E 72 5 D Z2 H#j
BRIV GEVEAM &R oTm, TV, BIBEIC L - THEBRRIANE 2 5728, AL 25 4 1 A KK
ACASERERRIT 90 %LL EORER TRYEMBHE T L T2 Y, —F T EE TIEBRY DR A 50 %
LIFT, B2, BETOEE CITRYSER RN 15 RRETHL Y, LoT, MESLR->TND
=X U T RA NOBRIIAKMH OBMANICERE SN TN D720, BT ANy FRHEICLD
FRME LV BEEROERMBEREZ S &I LEHERHED ARG OB L 22 &R MK <
2o TWDHEEMERE 2 b D,

[WBC # s D H]

WBC #EEIINEHIE REL T2 II@HECTH Y . EBHRANO BB CHERZ 3SR
ICEESNTND, WMEBRANTEZ ORIRERRAELZ L THLHHT, il -2 2D TH
BHLTWD, #BI21E. BT SRAIERE D WBC WA ofk B CIRIEFHI W/ & e O/ T
1T, BT 34.6 %, /T 16.4 %23\ T 1Ba/kg L EOBHEARD bATHS 0, Ll R
BRI D 2 FUT < AR L QWD BIE Tlid, Cs134, Cs137 & & AW 2347 100 H TH
Hleh, BHEOWEIE I K DB E O ERITR <720 BFENDIZ L DEMEOPNEHIT
CIBATL TV D LEZX LD, EHIT, MRETREHITD WBC & DFE R Tk, Fik 24
F4H1HNPS9H 30 HOMD 8656 4 & x5 & L TRHRHIRAAZ B2 THREICHRIT SN Hidse
KD 343 % TH-7= M, OO 7-HRIFERED WBC DR TIL, Pl 24FE4H1LHENST A
31 H DD 8200 44 A %4 & L CRHIR A 2 8 2 T BT S 1320 0.89 % Th -7

12)

o
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AWFFED 7 VIRE TIE, WBC RE THEMEE Y 7 ABRHEND Z Lixmnotz, wERN
? WBC AR RZ L ToNd LI, MIHINDDITHEERIELD L% 5 3% TH Y | AU
THARR 25 AFFEIZ T7E LT D 300 4B OFIA T b AuiX, WBC M CHUMEE > o 203
ENDHZEF R, LinLl, T/ 74 VEEFERZEOREIZLY . 20 ~UAEED 50 7%
ROBMEZFHEEL» LML TWBCHRELIZE A, KICE D ZERIL TERXTW 0,
KIC72 2 ENEBIELS B2 BBEN R L7 P, Lo T RERICBOTH I L - TER
THRBOFENED D ENHEIE<MRED ER T2 08B 0N 5720 FM%iE L TWBC
RAEEEZ L TS RERNH D EHE XD,

[F2fEFR A ORER]

1 HOBFEEIT VK 22 FE R - REFHEHRSE LD, HATHR 18k DEREH L Z LD
PO TS, L, KBFED T LA W TS Lkg BRETHh -7, Ziux, ABFREO
U IHA CIERL L 7= 483, PR A VERLT 5 L COMMUNEE S &2 50 L TV h o T AR &
ZHND, ZOHMFITENTL, AHREEL TNELLNEZZ TND,

KIFGED 7 VIREIZIBN T, BUtEE U AREITRK T 23Bgky Tholo, 72, 1HORE
FHROKIEYE VT LRI KT 3.6 Bg/day TH o7z, REKFOMIE TIE, WAk 23 4F 12 H
KE TICHEERNT 26 HHFORREEFIAZ L, 1 HO/RFEH O Cs134, Cs137 & H 12 25 HH T
B Ei7e, 1 HORBFEFRO Cs134, Cs137 ORI, 2.0+1.6 Bg/day, 2.5£2.0 Bg/day (1%
7)) THotz, 1 HOBHEF D Cs134, Cs137 D 95% % A ViRJEX, 5.9 Bg/day, 7.4 Bg/day T
BHot= W, AMFEOFLFHET L HORHR 7 R0 Cs134, Cs137 1345 1 fHHF & 2 i T
HEN=Z &b, K2 FRITRIBICERIC L 2WNEHIZ BB LI Z ERB LD,

Fo, BERICBI2BFEOKSAMEMEET=2 1 V&M E GE2W) 2k e, FErk24
£9H 16 75 11 H 16 H O TIRIN 7 IO —MAt#E2 618E L7 77 NExRIZ Lz s 2
AL 77 B 56 3B (K 73 %) TR S A7z, & DR EEHIPHIL 0.07~171 Bglkg Th o7z, *
7o HAEENS 1 AY7 0 ICERES LD S 7 A0 &L, 0.07~430 Bg/day Tho7- 1,

bz tnbEZx 5L, BEPEAEES U AOREIIRETERWZIEESHEERLTND
TEMBZOLNDN, WMEBRNOFHIC L 2BFFHRAMEE S Y AOREEENIL, WELEHEH IS
TN Sk 25 DA OFAE TERE L 72 & &2 TV D,

[ 4577 D B HE D fiR T ]

2R O BB A G U723 Tl AMEBRIE < OFRE PRI < BREIZ T 50
{5735 300 5 OFPH CTEWZ ENR DD oT2, LvL, SRIOFHE TIIRED AEENE D 72
W, A A HTITIEES o7z, TORICOVWTAHBE L DITHAbEDRER, LDk )7
K2R T DD ZOMMAEHTE UL, BB A7 aia=r—Ta VOEBRKRA
e 25 EEZ25 EOREMICEST,

EER R ES (UNSCEAR) @ 1988 4ED LAR— N CiXT = /v /) 74 U Fik YO 1 /M0
THEOIEYLEE & WBC A DOEA L < Hfil L TOBFERAFENTND 0, 2 2B H#ElT 512,
SNEBRIE < ERERER A XA NEHIE S B EBIT 2725 5, HARDGEIZILR M RERE O
R LWEEHIRDS D D72, F e ) T A VFERZEDO L RIS 6N EREZ BND,
LML, MEROERDOES, #7 /2, [IRLEDO IR EEHICA R 2862 BT 2 etk
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W DT, FHINS U iE % S5 L2 T U T 2 n e & 2 5,

B AR FUTAEAET DI E S U w7 A (K40) HEPE1C & % WBC i & [kt g 4 oo BEsEE 2 fihr L 7=
LA, AERBBMETRD BN o7, o, EFT. BMI, Flin, PERICTHREE LTS
U7 4 (KA0) JRFEIC L 5 WBC R & FaER A oo BIEME 2 it L CACh . AR ZRBMRMEILRD
SN o T-, AEIOKEFIT, AR LREICR T D EEERIEDO RN EN BRI TR, B
FEVERE DFEM 72 fiffi 2 Le oo Z e b BhE T 5 & B 25, £/, BRI Y U A &I TFH
CRFEEZ L TWIUTEL 25 B2 bNDDT, AFET LIFHEICK T 2R3 ANEOREIC X
DERVNSA T AWM TCLEoT-EFHET S,

[ZLREICBTAT v r— D L]
O T ANy FFHAEIZDNT

AT ANy FHETIE, < OBIGEDMEE, £ L TWD7d, /INEEREDOHFHETIINF
ANy FHBEEL TR TLEI Z LN, A% LEXOND, HIANYTFDORA—=A—RELT
oA, B TARWMIRD T T ANy Fa BRI L TLE S BRNAH W R BMLETH
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Abstract

On March 11, 2011, numerous radioactive materials were released in the atmosphere by Tokyo
Electric Power Company’s Fukushima Daiichi nuclear power plants due to tsunami damage. The
tsunami was as high as 15 m caused by the Great Tohoku Earthquake. Since residents did not know
about radioactive materials, they required the radiological risk communication. Most residents could not
relate radiological conditions around themselves to the contents of the radiological risk communication,
because authorities in Fukushima Prefecture did not conduct individual total dose assessments of
cesium radionuclides including both external and internal exposure. The aim of this study is to establish
a radiological risk communication with risk analysis based on individual total radiological dose
assessments. We conducted a glass badge test for external exposure, whole body counting system (WBC
system) and a duplicated meal method for internal exposure in 22 subjects (7 households) lived in
Fukushima Prefecture at the time of this study. The mean dose of total external exposure was 1.3
mSv/year. Internal exposure of cesium radionuclides by WBC system was not detected in all subjects.
The maximum internal exposure dose of cesium radionuclides obtained from the duplicated meal
method was 0.021 mSv/year. The ratio of total external exposure dose to the internal exposure of cesium
radionuclides was over 50 times. It is unclear that total external exposure doses may vary due to climate
of the season while internal exposure doses of cesium radionuclides may be affected by seasonal food
intake. In our conclusion, individual external and internal exposure needs to be followed throughout the
year to establish the radiological risk communication with risk analysis.

255



256



SHDEXEADRS
O XEEICETAARREDKEEDMERIZDONNT

AL, FHFCREICRE T 2 A AT o o R, IR T —~ N im o7z (24
thia4 1 (55%)), Wz, T —~ LIZOWTIE, BN DR, T (16%) 1[ZiEE e
Motz BIRENTZMEREICOWT Y, FRROEmA R b, o, 77—~ 0 THR
SAVTMFFERREIZ DWW T, EERFZEN 2 <, B M a5 s LoARRId3ER 1T 2k
WTH-7,

O THMBREE~NDOXREIZDONT

T~ IOV T, EROMEICREO T, b b axReE LICEREORIE B0 L
TV ZENED E h~DREZEOMAZEET 22 R0 ITHEVEELEZD
N5,

Fio, WEBERPMTo T2 R RAEREHEFA R & OBEFORBEHIZE T 5 B0 M
BOWTIE, BRAx RBENEREEL IR 20oHHZ b, ZNUOOMEEMITH7-0
DIFFEREE S AT D UNENR D D,

O MHHBHMIKREOERE - FFEOEEMICDOINT

FERAJIZIE, EFRRENE IR W TRBERER D 5708 ) 0 a il T 5 7212,
BB\ E N EORER Sz 2l NOBRAR EOREIXSEINTWD
Dy, TOBREAERFEMICHE L TB 2 ENEFICHEETHL Z LIFHATHL, Lo
WoT, 77—~ [ DISEMFHAHEL L, MEMEZRET D Z L2k bND, KT, M
FOIE BarE) FHEICBWT, COREOREZIZFELL-ONEZHRFT LT, 4t
FREEIE < BREZ FHEEE, FHMli3 2 2 L ICET 2 EHENRD b D,

O BEFRR~ADRIGIZET HHEICDOLNT

IHE CHEEBNREHE R T IREITFIC K DEFERL~ORIEPITHOILTEI2H,
RIEF EBITHT DMRENEENER S, TOMHEICES> TWRVWORBIRTH D, =
D LIRIE B E 2T, A% O RMEOAZETIE, T ¥ bioxd 2R EICEE S 5
e A B L 2o, (ERO@FE R R LAY OB BT 2 ERRE A N5 T 5
ERH D,

Friz, 7—~IIZHEWTIE, BEEBRICH T 2R LZOE ZCNFEICEY | #MERitE
Rt el DJRBAICE § D00, AR AN BT 53 BF 2 REIBTAY (I 0 AT e AR 226 3R I D
WTEROSMEN L2 HRANNORBICEHE T 2 ER RO LN EZATH D,

257



