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Development of educational materials for risk communication

using the infographics
Hirofumi Fujii

National Cancer Center

Key word : radiation exposure, health effects, infographics, educational effects, web-based questionnaires,
portable digital devices

Abstract

As many people are in anxiety for radiation exposure after the Fukushima nuclear disaster, we are engaged
in producing educational materials using infographics that would be effective to relive residents’ anxiety in
collaboration with staffs of the art university.

We modified educational materials using infographics produced in previous years, based on the results of
examinations that were performed for university students with different educational backgrounds in the
knowledge about radiation effects.

We performed web-based questionnaires to evaluate the usefulness of these updated
educational materials with infographics, comparing to conventional educational materials
composed of letters and static images. The results of this investigation indicated that
educational materials with infographics are more useful than conventional ones.

We also examined the usefulness of our educational materials comparing with two other
ones produced in different research projects. We showed these three materials to residents of
Fukushima prefectures and asked them to answer questionnaires. The results suggested that
our educational materials were more useful in some points such as ease of understanding and
friendliness, compared to other ones.

After that, we upload our educational materials on the server and we set iPad, one of the
most popular portable devices, so that local residents can easily access to our products via the
Internet. We put some buttons such as “back” and “repeat” in the materials. We expect that we
can evaluate the understanding of users of materials by analyzing the frequency of
manipulating these buttons without directly asking users.

Our products were uploaded on the homepage for education of radiological sciences and they

were also distributed to an educational facility in the field of medical sciences.
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F£I1-2. BEREESEREOBEL, KL L EBIBY well-being & DBE

"% - &Y £
NANBEE NABEE o FEHR
(n=296) (n=680) RS & well-being p &
(n=236)
HE  EE5 (%) HE EHE(%) HE  BE%) T +SD
F1
¥EBHE (n=489) 87 29.7 312 459 90 385  <0.001 6.1£2.0 0.253
SipE (n=717) 206 70.3 367 541 144 615 6.0+2.2
MR
St (n=540) 137 468 299 440 104 44.4 0.731 5.9+2.2 0.06
L (n=666) 156 53.2 380  56.0 130  55.6 6.2+2.0
RIGRERR
RERER L (n=129) 32 11.0 44 6.5 53 227  <0.001 5.3+2.3 <0.001
REREH Y (n=1070) 260  89.0 630 935 180 773 6.1+2.1
NI RE
HH (n=332) 74 25.2 196 288 62  26.4 0.462 6.3+2.1 0.032
£ (n=877) 220 748 484 712 173 736 6.0+£2.2
EROE
%2 (n=1075) 271 92.2 598  88.2 206 87.7 0.141 6.3+2.1 <0.001
i (n=132) 23 7.8 80 11.8 29 12.3 4.4%22
EWDEE
EHIICH D (n=914) 225 765 514  75.8 175 74.8 0.897 6.5%2.0 <0.001
EHIRIIC AL (n=292) 69 23.5 164 242 59 252 4.8+20
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& - R (HY) (n=439)
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V= wI)LYR— b
BT R—F (HY) (n=1073)
FENYHR—F (HY) (h=1008)
REMYE—F (HY) (n=904)
i EEI~ DS (H 1Y) (n=665)

113
132
120

34
259

261
245
224
179

38.4
44.9
40.8

11.6
88.4

89.4
84.2
76.7
61.3

246
314
237

90
589

609
570
513
371

36.2
46.2
34.9

13.3
86.7

90.1
84.4
76.0
54.9

95
101
82

32
203

203
193
167
115

40.4
43.0
34.9

13.6
86.4

86.4
82.5
71.7
49.1

0.479
0.691
0.182

0.733

0.287
0.775
0.343
0.019

(BEHY - %L)
6.2+2.1/6.0+2.2
6.3£2.0/5.8£2.2
6.2+2.0/5.9£2.2

47+24
6.2+2.0
(FR—=bHY - 7%L)
6.2+2.1/4.6x2.4
6.3£2.1/4.8£2.0
6.3£2.1/5.2+2.2
6.3£2.0/5.7+£2.3

0.141
<0.001
0.013

<0.001

<0.001
<0.001
<0.001
<0.001

MOEHEHL student D LIRTE. AT TV ALERIEIHA ZBERTEZTR > 7,
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# 11-3. 81 well-being OEIHELK 2 SUNT : BEEREE & OO

— NABEE NoVEEE RE% - &Y LI EEE
B P-value B P-value B P-value
R (Bt) 0.020 0.725 -0.055 0.133 -0.020 0.749
Fip (1%LER) -0.107 0.077 -0.069 0.069 -0.173 0.010
RERE (HY) 0.118 0.031 0.073 0.042 0.070 0.255
BB E (BR) 0.079 0.181 0.023 0.539 -0.056 0.395
AR (R47) 0.173 0.003 0.13 0.001 0.090 0.179
REREE (5220 TV3) 0.109 0.050 0.045 0.206 0.007 0.910
KVWOBEE (BEHNICHY) 0.235 <0.001 0.233 <0.001 0.248  <0.001
ZhLZ (L) 0.081 0.189 0.136 0.001 0.135 0.040
BB E—F (HY) 0.009 0.877 0.016 0.690 0.151 0.025
FEHYR—F (HY) 0.122 0.038 0.097 0.014 0.117 0.080
BEHTRE—F (HY) 0.033 0.588 0.102 0.009 0.053 0.419
M EE ~ DS (HY) 0.116 0.040 0.032 0.395 0.037 0.576
adjusted R2 0.226 0.206 0.228
N 294 680 235

7 Nh L FEORER GEf
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Abstract

Background:

litate village was placed under an evacuation order after the Fukushima Daiichi nuclear disaster
following the earthquake and tsunami in March 2011. Although the evacuation order was lifted in
most parts of the village by the end of March 2017, the long-term evacuation brought litate residents
major changes in their lifestyle, psychological distress, and more general anxiety about future, hence
multiple stresses. As a result, not only their physical health but also their mental health was affected.
The evidence in the literature suggested that these health issues could have been related to a weakening
of their social capital due to the evacuation of 7 years and that the health issues were particular to each
stage of life. Also, concerns for radiation still remained at large among non-returnees as well as
returnees, though such concerns were not always exposed in the social realm.

Aims:

The aim of this project had two components. The first aim was to promote litate Village residents’
well-being across their life course. In particular, we set up four different support groups corresponding
to different life stages — childcare support group, school-child support group, adult support group and
elderly care group. Each group conducted a community assessment of the health situations that were
particular to litate Village. By doing so, we aimed to identify their health challenges and share the
results with the policy-making personnel and organizations in the village. The second aim was to
provide them with a means to make an assessment of radiation risk by themselves. Specifically, we
set up another group — the radiation protection group — to conduct a case study on citizens’ radiation
protection initiatives — namely, the radiation risk assessment project in Suetsugi district in lwaki City.

In this case study, the group interviewed the local residents involved in the project and analysed the
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interview data. Ultimately, the group aimed to examine the possibility of transplanting the initiatives

in Suetsugi into other areas.

Methods:

Each of the above-mentioned support groups conducted quantitative and qualitative surveys of
residents in Fukushima by purpose. First, the childcare support and school-child support groups mainly
conducted an interview-based survey of local childcare professionals. Second, the adult support and
elderly care groups conducted a questionnaire survey of 4,828 Fukushima residents. (This
guestionnaire was called “mental health questionnaire”.) Finally, the radiation protection groups
conducted an interviewed-based survey of local residents and analysed the interview data.

Results:

First, the adult support and elderly care groups compared the “mental health questionnaire” survey
results of two different groups — one received enough social support and the other did not. Our
comparative analysis showed that the tendency to have depressive symptoms was significantly
stronger in the latter group, regardless of their living environment. Also, a similar tendency was
observed in the model where the relevant factors were adjusted. Second, as a result of trial childcare
support workshops and interviews with local health professionals (public health nurses and nursery
school teachers, the childcare support group found that these workshops made new connections among
the participants, while the traditional social connections remained weakened. Also, it was shown that
many participants needed specific supports for their childcare. Third, the school-child support groups
assessed the development of children who may have needed special supports through development
screening and provided advice on difficult cases. The group was able to establish a basis for continuous
follow-up and problem-solving. Forth, the radiation protection group found a decrease in the number
of foodstuffs that people bring for radiation screening. The decrease was due to the grown confidence
that they were able to understand the radiological situation in their living environment, which could
be understood as a sign of improvement in the local living conditions. The results of interviews with
local residents shown that the radiation screening of foodstuff — one of the main activities of the
radiation protection group — was understood as a monitoring activity for the district. Also, the
interview result showed that the continuation of the screening gave some of the residents a sense of

security — they felt that someone was keeping an eye on themselves.

Discussion:

Lifting the evacuation order caused litate Village residents new health and psychosocial issues — a
division of returnees and non-returnees within in the village community, an increase of household (as
a result of breaking up of the traditional extended family system due to evacuation) and breaking up
of the new communities that they built outside the village. We understood that both groups were placed

in a psychosocially-insecure condition where their mental well-being could easily be damaged.
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Meanwhile, there were new approaches to these issues in the village. For example, not only the
community hall was reopened but also a new support centre was established. The village council of
social welfare started sending its counsellors to households in the village. There were new activities
to make a foundation of new community building by the village residents themselves. However, it was
also the case that such activities were becoming a burden on the organisers due to the ageing of
participants. These top-down approaches (by the village council) should match the needs of village
residents, and it is necessary to strengthen the support for the residents to build a mutual aid
relationship with one another.

In this regard, the childcare support group conducted an interview-based survey on mothers by local
health professionals in order to make the workshop contents that could be appropriate for the needs of
mothers. The interviews with local health professionals revealed that it was necessary for them to feel
a sense of achievement that they were able to support mothers proactively. Also, in the reviewing
process of the workshops, the group found that there was a need to make more opportunities for
mothers to learn childcare methods with professionals. Moreover, the school-child support groups
found that those who “had to stay” in the village schools were likely to have issues such as a poor
basis of living, problems with parents, mental disabilities and developmental disorders of their own.
There was a need to focus on those socially-vulnerable children and their family, and we provide them
with specific supports.

After the nuclear disaster, the way of living was changed dramatically for affected population. It was
still difficult for them to understand everything about their living situation, especially radiological
situation, which potentially added more difficulties to their living. In this regard, a continuation of
radiation measurement including radiation screening of foodstuffs and sharing the information (the
measurement and screening results) with community members became very important. We understood
that the activities of the radiation protection group in Suetsugi district — the continuation of radiation
screening of foodstuffs and publication of “Suetsugi News” that includes the latest results of radiation

screening — contributed to the improvement of local residents’ living.
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Establishment of scientific evidences for the recovery
of Tomioka town

Noboru Takamura?, Akira Ohtsuru?, Masahiro Maeda?, Makiko Orita?, Yasuyuki Tairal,
Hideko Urata®, Tetsuko Shinkawa®, Kohji Yoshida!, Masahiko Matsuo?, Hitomi
Matsunaga®, Hiroko Horit, Yumi Saigusal, Nana Sato!

INagasaki University,
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Abstract

To evaluate the environmental contamination and radiation exposure doses due to artificial
radionuclides in Tomioka town, Fukushima prefecture, including the restricted area. In the
evacuation-order-lifted areas, the median air dose rates inside the residents return home were 0.20
uSv/h inindoors, 0.26 uSv/h in outdoors and an additional radiation dose was estimated 1.6mSvl/y,
respectively. In the difficult-to-return zone, on the other hand, the median air dose rates were 2.3
uSv/h (20 mSvly) in outdoors. Although the prevalent dose-forming artificial radionuclides from
all soil samples were **Cs and/or *'Cs, the estimated external effective doses (median) from
radiocesium in surface soils were 0.018 pSv/h (0.16 mSv/y) in the evacuation-order-lifted areas
and 0.73 uSv/h (6.4 mSv/y) in the difficult-to-return zone, respectively. The present study showed
that current levels are sufficiently decreasing in the evacuation-order-lifted areas of Tomioka town,
although a significant external exposure risk still exists in the difficult-to-return zone. Thus,
residents could live in Tomioka town with a long-term follow-up of environmental monitoring
and countermeasures to reduce unnecessary radiation exposure.

Also we clarified residents’ intentions to return to Tomioka town, Fukushima Prefecture, and their
risk perception of the health effects of radiation exposure stratified by gender and generation. Of
almost 8,000 residents who were 20 years of age or older and who, prior to the accident, lived in
the zones of Tomioka where residents have been permitted to return, 1,860 were included in the
analysis. We asked about their intention to return (ITR) to their hometown of Tomioka, their
perception of the health risk due to radiation exposure, and their anxieties about the consumption
of foods and tap water in Tomioka. Subjects were divided for analysis into four groups, stratified
by gender and age; older males (over 50 y), young males (20—49 y), older females (over 50 y),
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and young females (20—49 y). Results: ITR was significantly lower in young males and females
and in older females than in older males. Conversely, young and older females had significantly
higher anxieties regarding consumption of foods and tap water in Tomioka. The young and older
females also had greater concerns about health effects in themselves and their offspring due to
living in Tomioka. In conclusion, our results showed that special attention should be paid to
younger residents, particularly to young females, with regard to recovery from a nuclear disaster.
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» The implementation and consideration on risk communication aimed
at the anxiety / stress reduction in the high-dose region such as litate

village.

Keiichi Nakagawa

The University of Tokyo Hospital, Department of Radiology

Key word : risk communication, radiation, health care, exposure dose map

Abstract

[Background and Purpose] After Fukushima nuclear disaster, more than 8 years have already gone by.
Currently, the designation of exclusion zone has been lifted in some autonomous communities. Hence, in
light of the return of displaced persons to their village, risk multiplicity needs to be considered. Among risk
of many factors, it is necessary for risk of radiation exposure to be considered on the basis of actual measured
values. In this research, | have examined how to perform the risk communication based on risk multiplicity
to contribute to displaced people’ s figuring out if they return or not. To this end, | have studied how risk
communication based on consideration of risk multiplicity should be conducted from the following two
viewpoints: (1) Analyzing results of a health checkup and a stress check test and implementing risk
communication; (2) Making exposure dose maps using D-shuttles, Dose e nanos and GPS systems.
[Methods and Results] In (1), | analyzed the medical checkup results and stress check test results. As a result,
BMI (an index of the degree of obesity) has got worse around the time of the Great East Japan Earthquake.
In addition, people in some business places have cheered up a bit. And then, | implemented risk
communication by reference to these knowledges utilizing various kinds of specialists for decreasing stress.
In (2), while I analyzed the radiation dose data of D-shuttles and Dose e nanos, | collected the GPS data. This
study resulted in completing some exposure dose maps. It is hoped that the knowledge eventually is

applicable to the high-dose region other than litate village.
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Basic Concept of People-Centred Stable lodine Prophylaxis

Naoyuki WATANAE, MD, PhD

Division of Health and Well Fare, Department of Health and Well Fare

Gunma Prefectural Office
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Operational Intervention Level

Abstract

International Atomic Energy Agency (IAEA) has demonstrated a comprehensive concept on the
nuclear disaster emergency response system following the principles of radiation protection, generic criteria
(GC) being established to prevent or reduce tissue reaction and stochastic effect, and then operational
intervention level (OIL) being set to ensure the effectiveness. Once an accident occurred in nuclear power
plants in operation or immediately after stopped, nuclear fission products may be released into the
environment. Radioactive iodine, one of the nuclear fission products, being taken into human body through
breathing or intaking, it may accumulate at thyroid and thyroid radiation exposure happens. A few years later
or a few decades later, thyroid cancer may be recognized in the human. Taking stable iodine at the appropriate
time, a protective measure, may reduce the acute internal radiation exposure of thyroid during nuclear
emergency. It is important of OIL to be established for the decision on iodine thyroid blocking (ITB). The
gender and age at exposure could considerably affect the thyroid cancer incidence. It is not necessarily
enough to review whether OIL should be established for all subjects in a community in a lump or whether it
is better to set OIL for each subgroup of subjects in consideration of the factors related to carcinogenesis of
thyroid gland. In this study, a basic idea of people-centred stable iodine prophylaxis based on a risk
communication, estimating the risk of thyroid cancer with different gender and age, calculating OIL from a

risk-benefit balance analysis, and simulating the intervention in communities, could be proposed.
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Proposal of feasible group-tailored risk communication on
radiation-related health anxiety
Arifumi Hasegawa

Department of Radiation Disaster Medicine,

Fukushima Medical University School of Medicine

Key word : radiation-related anxiety, time course, different social backgrounds,

group-tailored, risk communication

Abstract

The purpose of our study is to clarify potential factors associated with radiation-related
anxieties within different social backgrounds. Our goal is therefore to create the items of the risk-
communication which was tailored within these groups. Our study of this year suggests the difference
between subgroups of the different social backgrounds in analysis over radiation exposure due to the
Fukushima Daiichi Nuclear Power Plant Accident. From the analysis of the frequent appearance words,
the important item of the existing basic reference was all included in the item of the list of radiation
anxiety and concern lists. Whereas anxiety and concern that was not included in the existing basic
reference was also identified for each social background group.

In the next fiscal year, we conduct questioner survey using a questionnaire we made in this
year to investigate the changes of the radiation anxiety and concern from view point of time course
for each social group. To realize the purpose of this study still more, we discuss additional inductions

of other technique such as the focus group interview.
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