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Comprehensive dose assessment due to chronic exposures of low dose-rate
radiation for residents living in high background radiation areas
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Purpose and Background of the Research
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It is well known that there were many atomic bomb survivors in
Hiroshima and Nagasaki when health effects on humans due to
radiation exposure are considered. The radiation exposure is
classified into the following two categories: acute exposure caused
by a large amount of radiation in a short term and chronic
exposure caused by a small amount of radiations over a long
period. From another aspect of exposures depending on the
location of radiations and radioactive materials, external and
internal exposures are identified. Carcinogenesis is regarded as
one of the typical biological effects. As the radiation dose
increases, the cancer risk linearly increases as well. Although this
linear relationship between them can be found in the high dose
region, it has not yet been clearly revealed in the low dose region.

The aim of the present study is to evaluate health effects for
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residents living in high background radiation areas in the world.
Therefore dose assessment for residents in three major areas in
China, India and Indonesia was implemented and radiological

aspects of three areas were characterized.
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Research Results
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In China, high background radiation regions are located along
the coast of Guangdong province. Monazite minerals containing
radioactive materials such as radium-226 and thorium-232 are
widely distributed. As the dwellings in this area are mostly made
of brick and concrete containing these radioactive materials in
soil, relatively high radiation doses were found both indoors and
outdoors. When radium and thorium decay, gaseous radon
(?*2Rn) and thoron (*?°Rn) are formed and then solid-state
progeny aerosols are generated with their radioactive decays. As
they may result in internal exposure by inhalation, this implies
that the risk of lung cancer will be enhanced. Based on the whole

survey, it can be found that the internal exposure is dominant in



China.

The same survey was conducted in Kerala, India. Monazite
minerals are also widely distributed in this area. We have revealed
that the external exposure is mainly dominant in this area. On
the other hand, as the dwellings are simply constructed, indoor
air containing radioactive aerosols is well ventilated and
consequently the lung cancer risk will be reduced.

In Indonesia, both external and internal exposure levels were
estimated to be high. the external exposure is derived from
radioactive materials such as radium and thorium in soil.
Surprisingly, the external exposure situation is unique in a certain
region. That means radioactive acrosol concentrations fell in the
same level both indoors and outdoors. It may suggest any
ventilation will not work effectively in terms of lung cancer risk

reduction.
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Future Prospects
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Residents in high background radiation areas have been living in

these areas over many generations. We could comprehensively

characterize the exposure situation in three areas using our

measurement techniques and analytical methodologies. We have

never seen any anomalies on their health effects in these areas.

Non-carcinogenesis effects due to radiation exposures need to be
further considered. We will focus on the health effect study in
Indonesia together with biologists and will pursue research

aiming to clarify the actual effects on human health caused by

exposures to low dose radiation.
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Radiation exposure situation in Mamuju, Indonesia
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Group photo with local people in high background

radiation area, Indonesia




