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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

Norito Kawakami!, Seiji Yasumura*2, Hirooki Yabe*2, Tsuyoshi Akiyama*s, Yuriko Suzuki*4,
Naoko Horikoshi*2, Maki Umeda*1, Yuki Sekiya*l, Masaru Horikoshi*4, Kotaro Imamura*l,

Saori Kitagawa™!

*1 Graduate School of Medicine, The University of Tokyo
*2 Fukushima Medical University
*3 NTT Medical Center Tokyo
*4 National Institute of Neurology and Psychiatry

Keyword: Anxiety over radiation effects on health, depression & anxiety, Fukushima prefecture, the theater

program, behavioral activation, public health nurses

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 populati
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 inteémational 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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Multidisciplinary action research on the Public Health Nurses’
initiative in the creation, dissemination and evaluation of a practical
model of radiological protection culture in Fukushima
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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
PHNG. 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 regainéd
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
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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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2541 ABET 4T BREBANTHEY . F ¥ 58O WBC %8 FastScan 1333 B (1
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M-3 7 ViAEOREAENT

[xtgtitsr, gEONR]

107 VIREICRBIT ARBEDOANEE R T RETALOBMIZUHDO 24T HOTH -7,
JIMRET L A HIX I HETODOBMTH - 72, AT O SREH I3 R TOBMIZ o7,
JIMRET & B0 Lz ki B #I3/ & FTRMPE 272, KEMHOSM#IZ, 2 iftTsml Tl
Niz, LA OHEIX, KIFOLTOSMTH- T,

BEMEOBLIZBITBAEIT., ZRFN 1L 4T OTHY ., 50 %T20EIEThHoTz, Fivk
ELTIE. 0-9mRAS 34, 10-197%2% 1 4, 30-39 523 6 4. 50-59 m&A% 34, 60-69 &2 54T 70
BUER AL THoT2, (F1BR) KB TOSMOBEITIT, FE AR DZHEOSNTH
ST, 60 B ED AR E -T2, iz, 30 RARTIEFHE—BOBIMTH -7,

K2\ BEOHR LAE, BMI O5fizrmd, HEITFH 152.6 cm, FHERZE 18.7 cm T,
93.0 cm A5 174.5 cm DEFATH o 7=, FEITFH 52.1 kg, EHERZE 16.2kg T, 13.7kg 5 85.0
kg DFEFATH o7z, BMIIZFH 21.8, BEERE 4.6 T, 13205 345 OHEEHTH T,

AH (8)

BJ 10 BIRIET L Oxt8E O NS

£ 1 ARE ORI L FilmD A
09  10-19 20-29  30-39  40-49  50-59  60-69  7ORELA

s & & 0= & & m & "
B 2 0 0 3 0 1 3 2 11
Btk 1 1 0 3 0 2 2 2 11

2R 3 1 0 6 0 3 5 4 22

#z2 MABEOHELKE. BMI OSMHA
Ty EEEE ORME 25%Z A ki 75%FA 0 BRAE

HE(Cm) 1526 18.7 93.0 1438 158.0 164.0 174.5
fkEkg) 521 16.2 13.7 42.0 54.5 63.0 85.0
BMI 21.8 4.6 13.2 19.5 215 22.8 34.5

244




(#1721 y FREDOFRER]

SHBREICER LN T ANy FOREBRER 3 ITTT,

NEBIE REORKE, HBH 24F 84 TRHEBRUTE-7z, £, AFZANy FRED
ERNC L AEMBIEORET. RUMEHENTHLIELE RS o7, AHFEROT VRETTRT
FHIE (mSviyear) [XEEADERRERNS OHEFHE (mSviyear) £V b 11 A THWER TS
o7, £, EPME (mSviyear) & EEADOZEMBRER) S OHEFHE (mSv/year) DHLFITRE
LZF 13 ThoT,

£3 BRABEONBEREOERE L HEHEE TN b OHE
HZ ANy FD BEEAOEEBERND  EHIE & HEHED

1D

FEHME (mSv/year) DOHEFHE (mSv/year) R
PO11 1.22 10.59 2.1
P012 1.01 0.59 1.7
PO21 1.15 1.34 0.9
P022 1.34 134 1.0
P031 2.19 © 110 2.0
P032 1.46 1.10 13
P033 1.46 1.10 13
P034 1.46 1.10 13
P035 1.46 1.10 13
P036 1.22 , 1.10 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
P051 N.D. 0.65 -
P052 N.D. 0.65 -
P053 N.D. 0.65 -
P054 N.D. 0.65 -
PO61 N.D. 1.58 ' -
P062 N.D. 1.58 -
P0O71 N.D. ' 1.22 -
P072 N.D. ‘ 1.22 -
e 1.33+0.30 1.04+0.29 1.340.4

N.D. : BRHBALLUF, *  FEAZERE
[WBC BREDHFER]

SHBFICHEM LT WBC REDHRER 40T T, REEDS L 141k, B TRETD
STl D WBCREZZT 5 Z ENTE 20T, Lo T214 0 WBCREDKR & 725,Cs134,
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Cs137 L HIZEB TRIBENZ o7z, K40 IXEB TRIB S L, FHT28345Bq TH -7, K40
DEKIEIL 4288 Bq, H/IMET 1054 Bq Tho 72, KEH 7= D D K40 DHETREIZF T 58.7 Ba/kg
THV, BAMEA 143.0 Bokg, B/IMEN 32.3 Bakg THo7z, BAMED 143.0 Bakg & 725 7254t
BETIETHENR B em ThoTz, FNLUADOKHEEDEEIL 140 cm UL ThHo 7=,

£ 4 WBCHEDRKR

D KAKEE  (Bg) EEHZ D ORE6E {Bq/kg)
Csl134 Csl137 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 ND.(<142) N.D.(<181) 3927 N.D. 62.3
P022 ND. (<131) N.D.(<165) 1696 N.D. 333
P031 N.D. (<143) N.D.(<377) 3425 N.D. 57.1
P032 ND.(<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 ND.(<134) N.D.(<164) 1054 N.D. 527
P038 ND.(<127) N.D.(<158) 2002 N.D. 143.0
P041 N.D.(<141) N.D.(<197) 4288 ND. 60.0
P042 N.D.(<133) N.D.(<168) 2745 N.D. 323
P051 N.D.(<143) ND. (<168) 2835 N.D. 525
P052 ND. (<139) N.D.(<165) 3678 N.D. 66.9
P053 N.D.(<134) N.D.(<166) 2419 N.D. 35.6
P054 ND.(<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. 483
P0O71 N.D.(<132) N.D.(<377) 3978 N.D. 79.6
P072 N.D. (<126) = N.D. (<165) 2847 N.D. 56.9
A 2834.5+865.0 58.7+22.4

ND. : BRHRRLUT, &y =l AEROKRHIRFME (Bekg) . * : FHARMERE

[RefEAE DR R]
XBHEORBEOHAEREERS LR 6ITTFT, £S5 LY Cs134 OMRGTREREIX 7 #HHE+ 2 f#H

ORI S, FOfEIE, 0.68 Bgkg & 0.99 Bgkg Thotz, iz, Csl137 OHHREREIX 7
| HETRE &N, FOMIZ. 1.34 Bekg ThoT2, K40 OHFHHEREE T 7 3T
THH &4, 30.1 Bakg 25 43.9 Bakg DIEDQFEH TH - 72,
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F6lBHtHD 1 BORERL | HOREFORNERE, | FHROKMEE > T AERIC
LAV EDREORELTT, IBHEDC | BORERIITHTI0414 ¢ THY, 640 ginb

1554 ¢ DEHEHTH-7Z, 20 1 BORFEE H LT,

1 BOBETORSNREREZRDS L,

Cs134+Cs137 DFSTREIREEIL, 0.7 Bg/day & 3.6 Bg/day THo7e, 612, | FFOBFHTE Y
MMERUZ L AFEEEDRE Y RD B &, 0.0049 mSv & 0.0206 mSv & 72 o7, [FFRIZ K40 DFS
BEVEEEIT. SEHT 30.8+13.2 Bg/day TH ¥, 27.1 Bq/day #*5 68.2 Bq/day D#EIFHTH - 7z,

£5 BREOKSEREORERR

RO ATREIRE (Ba/ke)

Xt AH D ID

Csl134 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) 424
2 fh* 38.0+13.2

ND. : BHBRUT, &y MERORHBRAME (Bekg) . * : LHFERZE

£6 MBMED 1 HOREREL | HOAFROKFERE | FROKFEL Y v ABRICLS

TAFEEREORE R
a1 HORER 1 HOREFROKRERE IEFEEJM&%HQ;%Z_V'?
D @ (Bq/day) LERIC L BTEFEE
Cs134+Cs137 K40 ZiRE (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
POSO. 1240 N.D. 38.4 N.D.
P060 970 N.D. 30.9 N.D.
P070 640 N.D. 27.1 N.D.
Sk 1041.4+267.6 - 30.8+13.2 -

ND. : RHBRUT, -: 7—F72 L, * : FHHRERE

[&-5R2 o B D fEAT ]
A TO T VER CIINTEIEL & WBC BEIZ L ZWNHEHEIE oBEMRZ®TT5Z &5
TExRNoT, £, £T LVEERE CEEREL I LARE T, I oRER

IR 1T < 12T 50 f34 5 300 fE D& - 77,
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B < 7 AONEBIE ITB1T 5 WBC B & RERECBEN 2T T 5 TETh o7
A, WBC RENTRTORBHEICBOTHRHBRU T Th-0THEFCE Rdot, —FT
BRFRICEET A HEED U 74 (K40) IBEIC X 2 WBC RE L RREREOREM 2T LT &
A, BBRBEEEED N, (K11 BR) E7-. SEBMITICL Y AR, BMI, 4
B, VERITIREE L CHURE S U v A (K40) BEEIC X B WBC HtE & IR REFRE o Bk & AT L 7=
P, 1;=0.342 (p=0.129) & 72 Y A E 2 BMRMEIIFED bk o7z,

£7 R—EAOHETHEIL BE L NEFRIL BREOHLE

; =
e T T T il

HEHID (mSv/year) *1 (mSv/year) *2 IR CHRE PR
E<REDOE
P21 1.15 0.0049 , 234
P022 1.34 ' 0.0049 273
P041 0.97 0.0206 47
P042 0.97 0.0206 47
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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



