Health Effects of Radiation: 5 Themes

Radiation
Around Us

When some people hear the word radiation, they may tend to think that it only

exists in special places like nuclear facilities and medical institutions. Actually, we
are exposed to radiation from sources such as the ground, space, air, and foods
that exist in nature.

This digest will explain ambient dose rates in major cities in Japan and around
the world, as well as radiation exposure from nature, and also touch on how to

interpret risks.
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Radiation Around Us Relationship Diagram

Is it true that there is Does the dose differ How are people exposed to radiation
natural radiation? by location? in their daily lives?

P4

Should people stop getting X-ray examinations?

-
Q
o
Q)
ct
o
-
>
=
o
c
>
o
cC
wn

SYSIY ' sn puno.e uoneipey .



Health Effects of Radiation: 5 Themes

meme: Rgdiation around us

Radiation is invisible to the eye, and it has no smell, so it's hard to get a sense of
it, but it exists all around us. In this section, you can learn about radiation doses

in Japan and other parts of the world, as well as exposure doses in daily life.

Is it true that there is Does the dose differ How are people exposed to radiation
natural radiation? by location? in their daily lives?

P4

P5

Should people stop getting X-ray examinations?

(iv) L{nderstanding P8
risks
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(i) Radiation around us

We are exposed to radiation in our daily lives without realizing it. In addition, there are natural
radioactive materials contained in the human body and common foods.

@ Measurement results for ambient dose rates in major cities

[Outside Japan] uSv/h: Microsieverts per hour

Berlin e e
0.078 pSv/h 5 Seoul New York
London : ’ 0.119 pSv/h 0.046 pSv/h
0.108 pSv/h 2 -
3 F
' Taipei
0.057 pSv/h
Hong Kong :
Paris 0.090-0.140 pSv/h
0.043 uSv/h

Singapore 3
0.100 pSv/h

w
*The original data is in units of nanograys per hour. The conversion is calculated based on 0.8 grays = 1 sievert.

[In Japan] Sapporo City P _ Fukushima City
LB T ~ Aizuwakamatsu City 0.067 pSv/h
0.08 uSv/h
Minamisoma City
Osaka 0.09 pSv/h
Fukuoka 0.073 pSv/h

0.037 pSv/h Iwaki City
waki Ci
0.07uSv/h

Tokyo The values are as of Paris as of October 15, 2017, for Paris, January 24, 2018,

for London, January 18, 2019, for New York, January 21, 2019, for Taipei,
0.037 pSv/h September 24, 2019, for Beijing, Seoul, Aizuwakamatsu City, Minamisoma City,
and Iwaki City, September 26, 2019, for Singapore, September 27, 2019, for
Berlin and Hong Kong, and September 18, 2019, for the rest.

Source: Prepared based on data by the Japan National Tourism Organization

(https://www.japan.travel/en/news/post-2011-3-11-general-information/, as of December 2018)

This figure shows ambient dose rate measurements for major cities in Japan and other parts of

the world in 2017 or 2018. Radiation dose can be seen to vary by region. This is due to variations
in the amount of ground radiation, mainly caused by differences in soil and rock composition.

For more information about ambient dose rate measurement results for major cities,
see page 69 of Vol. 1, FY2022 edition.

@ Natural radioactive materials in the human body and foods

Radioactive materials e Y aconse As shown in the figure to the left, the human body
in the body Carbon-14 %2 2,5008q and common foods contain radioactive materials.
e e Potassium is an essential element for life, and
Lead and polonium %3 208q because 0.01% of potassium is radioactive, most
K2 Nockdes doed rom 14 argnacng rom foods contain radioactive potassium. Radioactive
Radioactivity concentrations X3 Nadesofthe s g potassium emits 3 -particles and y-rays, causing

(Potassium-40) in foods internal exposure from food intake. The internal

potassium concentration is held constant, so
exposure doses from potassium in foods depend
on individuals’ physiques and are considered

Rice: 30; Milk: 50; Beef: 100; Fish: 100; Dry milk: 200; Spinach: 200; i
Potato chips: 400; Green tea: 600; Dried shiitake: 700; Dried kelp: 2,000 (Bq/kg) unaﬁeCted by dlet ) ) )
Bq: becquerels  Bq/kg: becquerels/kilogram For more information about natural radioactive

materials, see page 73 of Vol. 1, FY2022 edition.

Source: Prepared based on “Research on Data about Living Environment Radiation (1983),” Nuclear Safety Research Association

— 4 —

-
Q
Q.
Q
ct
o
S
>
=
(@)
c
S
o
C
(7]

SN puno.Je uoijeipey l



Health Effects of Radiation: 5 Themes

(i) Ground radiation

The radiation dose is known to vary between areas as a result of variations in soil and rock
composition.

Upon closer inspection, there are major differences in these radiation levels worldwide,
and regional differences within Japan as well. In addition, no health effects caused by these
differences have been reported.

@ Ground radiation

Nanograys/h (mSv/y)

0.7 Sv/gray is used in conversion to effective doses.

Ireland China

R0 2w I 829" (04
. . l gzmabn‘ia Canada
I Yangjiang (China) 24 (01
Spain Germany 57 03 370 (23
504 India .
03 5 03 Japan
Italy . $09 (0.3}
74 05
Orvieto _
(Italy) E | Philippines -
560 134 PR M Guarapari
\ (Brazil)
84(0.5)
Ramsar
(Iran)
785 A7)
Kerala and Madras
(India)
1500 (92)

Sources: Prepared based on the 2008 UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation) Report
and “Environmental Radiation in Daily Life (Calculation of National Doses), ver. 3" (2020), Nuclear Safety Research Association

There are regions around the world where natural radiation is seven to 30 times higher than in
Japan, such as Yangjiang in China, Kerala in India, and Ramsar in Iran. The high levels of natural
radiation in these regions are due to the fact that soil there is rich in radioactive materials such

as radium, thorium and uranium.
For more information about ground radiation around the world, see page 67 of Vol. 1, FY2022 edition.

Ambient dose rates of natural radiation’
Nanogray/h (mSv/y)

0.7 Sv/gray is used in conversion to effective doses.

B 1270.78)<

I 109(0.67)~127(0.78)
" 90.7(0.56)~109(0.67)
 72.5(0.44)~90.7(0.56)
" 54.3(0.33)~72.5(0.44)
36(0.22) ~54.3(0.33)
. 17.8(0.11)~36(0.22)

. 5.81(0.04)~17.8(0.11)

Source: From the website of the Geological Society of Japan

In Japan, like everywhere else, the amount of ground radiation varies from area to area.
Comparison of ambient dose rates among different prefectures shows that there is a difference
of 0.4 mSv per year between Gifu, where the ambient dose rates are highest, and Kanagawa,

where the values are lowest.
For more information about ground radiation in Japan, see page 68 of Vol. 1, FY2022 edition.
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Health Effects of Radiation: 5 Themes

(iii) Exposure in daily life

We are exposed to radiation from not only the ground but also other parts of our surroundings.
This includes both natural radiation from the ground and foods and artificial radiation from CT
scans and other medical examinations.

@ Natural and artificial radiation exposure dose

Natural radiation Frosrgacé‘éter Artificial

(in Japan) 0.3mSv radiation
o 8 ™

From radon

@ and thoron

i”‘ in the air

From foods 0.48mSv

0.99mSv CT scan 24~

i i From the ground

=l 0.33mSv (single scan) 12.9mSv

Annual dose from natural radiation (Japanese average): 2.1 mSv

Annual dose from natural radiation (global average): 2.4 mSv

0
0

St
Tokyo to New York 0.08 ~ .
Air travel (round trip) 0.11mSv Chest X-ray scan (single scan) 0.06mSv

mSv: millisieverts
We are exposed to radiation in our daily lives without realizing it, and it’s impossible to eliminate

this exposure completely.
Sources: Prepared based on the 2008 UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation) Report;
“Environmental Radiation in Daily Life (Calculation of National Doses), ver. 3" (2020), Nuclear Safety Research Association; and

ICRP (International Commission on Radiological Protection) 103, etc.
For more information about radiation around us, see page 63 of Vol. 1, FY2022 edition.

@ Exposure dose in daily life (per year)

® Radon and thron

m Foods
£ 3
aC‘-i’Lc:gaL 028 0.39 04t 08 = Outer space
g = Ground

= Medical exposure
Japanese 0.31.0.33
average

0 2 4

*Total amount of exposure due to cosmic rays and from the Dose (mSv)

use of aircraft

The percentage of medical exposure from radiological examinations is known to be high in

Japan. This is considered to be because CT scans, which involve high-dose exposures for each

examination, are quite common and upper gastrointestinal (UGI) examinations are generally
utilized for stomach cancer screenings.

Sources: Prepared based on the 2008 UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation) Report; and

“Environmental Radiation in Daily Life (Calculation of National Doses), ver. 3” (2020), Nuclear Safety Research Association.

For more information about exposure in daily life, see page 65 of Vol. 1, FY2022 edition.
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S punoJy uoneipey

Health Effects of Radiation: 5 Themes Radiation Around Us
mene: RiSkS

Although there are concerns about the risks of health effects from radiation,
on the other hand, radiation is used for various things in many familiar
places.

This section presents the concept of risks and benefits.

Is it true that there is Does the dose differ How are people exposed to radiation
natural radiation? by location? in their daily lives?

(ii) Ground
radiation

(i) Radiation
around us

(iii) Exposure in

P> daily life

P4 P6

Should people stop getting X-ray examinations?
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We learned that radiation is in our surroundings and we are exposed in our daily lives. In addition,
radiation exposure occurs as a result of some medical examinations.

With all of this radiation around us, should we avoid exposure? Or should we consider the
benefits of the actions which expose us to radiation together with the risks?

Considering the risks and benefits
associated with radiation exposure

Risks Benefits

Benefits Risks

O Adopt XDo not adopt

Source: ICRP Publication 103, "The 2007 Recommendations of the International Commission on Radiological Protection"
(ICRP, 2007)

For more information about the concept of risks and benefits, see page 166 of Vol. 1, FY2022 edition.

Speaking strictly from the perspective of cancer risk, avoiding radiation exposure is ideal.

Although refraining from getting X-ray examinations or flying on a plane are choices you can make,
this could lead to delay in identifying illness and inconvenience in your life.

In addition, these kinds of choices don’t dramatically reduce your risk of developing cancer. This is
because there are various other cancer causes around us aside from radiation. For example, dietary
factors and tobacco use are known to have a strong correlation to developing cancer.

For more information about factors associated with carcinogenesis, see page 101 of Vol. 1, FY2022 edition.

In daily life, the term “risk” generally means “dangerousness” or “degree of hazard.” Although it has
various definitions, risk in this document is used to refer to "the combination of the magnitude of
the influence of damage and the possibility (probability).” The focus must not be on “whether or
not there are any risks” but on "to what extent or by how many times risks increase.”

When considering health effects of radiation, in particular, stochastic effects of radiation, it is
common to use the term 'risk" in the sense of "the probability (of contracting cancer or dying of
cancer)."

In this case, it should be noted that "having risks" is not equal to "(surely) being subject to damage.’

For more information about the word risks, see page 98 of Vol. 1, FY2022 edition.
For more information about radiation and carcinogenesis, see pages 85 and 89 in Vol. 1.
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Portal site regarding the health effects of radiation

Additional resources such as the “BOOKLET to Provide Basic Information
Regarding Health Effects of Radiation” which this digest document summarizes,
Q&As, the latest information concerning the effects of radiation on health, and
other related documents and articles are available in a searchable format on
the portal site.

& iyt Bt s https://www.env.go.jp/
o meman— en/chemi/rhm/portal/
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This saction introduces the current
conditions of radiation doses mnd
the affects of radiation an haadth,
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https://www.env.go.jp/en/
chemi/rhm/basic-info/




