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Reduction of radiation dose and relief of health anxiety with radiation

measurement and behavioral survey in children

Makoto Hosono
University Hospital, Faculty of Medicine, Kinki University

Key words: individual radiation dose; dose measurement; children; psychological care; physical and mental
health

Abstract

In Kawamata-machi, Fukushima Prefecture, we have been supporting the residents by providing the
countermeasures to radiation, including the dose assessment of all children since immediately after the
Earthquake in 2011. In the present study, by continuing the dose assessment of children, we confirmed the
decreasing doses, which might have derived from the passage of time and the progress of decontamination.
We also investigated methods that lead to dose reduction by analyzing the factors of dose in association
with behavioral survey in a personalized way in the districts with relatively high radiation doses. In
addition, we conducted a survey on the psychology state associated with disaster stress among the residents,
and hold lectures and consultations on health. With such dose assessment and consequent dose reduction
and mental care, we propose management plans that will contribute to the improvement of physical and
mental health of the residents.
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Abstract

On March 11, 2011, numerous radioactive materials were released in the atmosphere by the nuclear
accident of the Tokyo Electric Power Company Fukushima Daiichi nuclear power plants (NPP) due to
damage from a huge tsunami following the Great East Japan Earthquake. For an initial several years,
most residents could not understand the radiological conditions even though taking a radiological risk
communication. One of the main causes is thought that they did not recognize individual total dose
assessments of cesium radionuclides by both external and internal exposure doses. The aim of this study
is to establish radiological risk communication with risk analysis based on individual total radiological
dose assessments. We conducted a total radiological dose survey and a questionnaire for subjects
through September 2013 to January 2015. Subjects are 89 people of 22 families. External exposure dose
including natural radiation measured on non-farmers was constant throughout this study period, whereas
that of farmers was increased in busy farming seasons. The internal exposure doses obtained by multiple
diet survey were related with those of whole body counter measurements in individual. The internal
exposure dose due to the intake of radiological cesium is considered to reflect the lifestyle taking a local
product such as mushrooms. This tendency is commonly observed in an age-grade 60 years or older.
The questionnaire survey revealed that fear and anxiety score about radiation of radioactive nuclides
released from the NPP were not related to the radiation exposure dose in each subjects. This suggests
that there is a gap between the mental effect of radiation exposure and the actual radiation exposure
dose of the subjects. There are many residents who can tolerate the current situation of radiation
exposure by released radioactive nuclides. On the other hand, there are not so few people who have
negative image of radiation exposure. Further studies are required how does medical and health
professionals support a resident’s lifestyle and thinking of various environmental risk including
radiation under the large recognition bias difference.
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Survey of radiation exposure assessment of workers and
contamination of local resources to support the life and production
activities of Satoyama region in Fukushima

Kouji Harada
Kyoto University Graduate School of Medicine

Keywords: forestry worker, control of exposure, forest ecosystem, environmental fate, dust monitoring
Abstract

People near the restricted areas of Fukushima Daiichi Nuclear Power Plant has anxiety for the exposure
to radiation related to outdoor work of the region, and transition of radioactive materials to local resources
such as timber, freshwater fish and etc. To clear their anxiety, we conducted 1) radiation exposure dose
study of forestry workers in Kawauchi village in Fukushima, 2) investigation of cesium dynamics in the
forest ecosystem, and 3) atmospheric dust monitoring and soil investigation where elevation of
radiocesium levels in dusts in August 2013. 12 forestry workers in the village was enrolled to the survey,
and wore device that combines the electronic dosimeter and GPS logger from November 2014 to February
2015. The external exposure dose was from 78uSv to 260uSv in three months after subtracting natural
radiation, which was significantly lower than the estimates that have been issued so far. Cesium-137
concentration in Quercus serrata trunk was 200 Bg/kg at outside part at height of the breast portion (1.3 m),
and low at inside part. There was no significant difference in radiocesium levels compared to Quercus
serrata, taken in 2012 in the same location. The radial distribution pattern was also similar. Radiocesium
levels in the soil becomes maximum at the 2-4 cm from the surface layer of mineral soil layer and the
cesium-137 concentration was 29000 Bg/kg. In 2012, the concentration in humus (F + H) layer was higher
than in mineral soil layer and, however, was decreased to 14700 Bg/kg in 2014. Radiocesium contents in
the freshwater fish was below the 100 Bg/kg in most places in Kido River water system and Tomiokagawa
water system that flows through the Kawauchi. However, almost all of the investigated fishes exceeded the
100 Bg/kg in the Towatarigawa water system where initial deposition of radiocesium was high. In
atmospheric dust monitoring, abnormal elevation of radiocesium that has been observed in the
Minamisoma in August 2013 was not observed during the survey. Soil samples were taken in the region,
and under analysis of nuclides such as plutonium and strontium-90.
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Investigation into Nuclear Disaster Education programs designed to
reduce anxiety and raise understanding and awareness for Public
Health Nurses and Teachers of School Health
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Abstract

This study, staged over three years, collected specific knowledge about the environmental and health
effects of radiation, and created a program for Public health nurses and Teachers of health management in
school education, designed to foster better support for residents and students. The purpose of the first year
research was to clarify the factors and challenges of environmental and health effects related to radiation
for Public health nurses and Teacher of health management in school.

Initially, the nurses and teachers were interviewed about their interest in environmental and health risks
and their existing education and training.

Participants were drawn from areas that have nuclear power plants and areas that do not. Researchers
found that the participants felt they had insufficient understanding leading to a lack of confidence and a
significant degree of anxiety. They found it difficult to accurately convey the correct information to
residents and students. A clearly defined and detailed program was needed. However, such a program is
seen as a challenge, as described by those people who have experienced disasters in areas such as
Fukushima and Chuetsu where a program does exist but lacks content and involves “workshops” which are
voluntary and do not attract significant participation. Following the initial interviews a questionnaire was
given to nurses and teachers. The participants for the questionnaire were nurses and teachers from
Hiroshima prefecture. Questions were based on the results of the initial interviews; 1) Enlightenment
education, 2) Individual differences of perceptions of disaster, 3) Environmental improvement, 4)
Development of environment, 5) Measures to that which is unseen (radiation), 6) Specific regional issues.
Questionnaires were mailed to 379 nurses and teachers. Valid responses were obtained from 198 of the
participants (52.2%). Analytical methods were simple aggregation and principal component analysis.
Public health nurses and Teacher of the health management in school, both gave the same or similar
answers. Rather than being trained separately and rely solely on cooperation and collaboration they felt it
would be preferable to receive the same training. The participants were confident in their understanding of
natural disasters but not of nuclear disasters. The degree of understanding was correlated to with having
previously attended the voluntary workshop or not. For "educational program™ is expected to be created by
researchers, were considered to be able to reflect these results.
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