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Source of exposure

Annual effective dose (mSv)

Average

Typical range

Cosmic radiation
Directly 1onizing and photon component

0.28 (0.30) @

Neutron component 0.10 (0.08)
Cosmogenic radionuclides 0.01 (0.01)
Total cosmic and cosmogenic 0.39 03 1.0°
External terrestrial radiation
Outdoors 0.07 (0.07)
Indoors 0.41 (0.39)
Total external terrestrial radiation 0.48 03 06°
Inhalation exposure
Uranium and thorium series 0.006 (0.01)
Radon (***Rn) 1.15(1.2)
Thoron (**°Rn) 0.10 (0.07)
Total inhalation exposure 1.26 02 107
Ingestion exposure
YK 0.17 (0.17)
Uranium and thorium series 0.12 (0.06)
Total ingestion exposure 0.29 02 08¢
Total 24 1 10

UNSCEAR Report 2000, Annex B
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M Ingested radionuclides
M Isotopes of radon
™ External gamma radiation

m Cosmic rays

Based on Kendall et al. J Radiol Prot 2009
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Kendall et al. Leukemia 2013
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Spoerri et al. Int J Public Health 2010
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radon predictions (all households)

no predictions (lakes) D 101-150 Bg/m? 0 25 50 100 Kilometers
[ <= soBgm’ I 151200 Baim® (T TN TN TN N SN SO B
T s1-100 By I -=200 8o/ t

Hauri et al. J Environ Radioact. 2012: Hauri et al. Indoor Air. 2013
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No. of Age-adjusted HR Fully adjusted HR
Cancer type Radon exposure cancer cases  Person-years {95% Cl) (95% Cl)?
All leukemias < 77.7 Bg/m? 149 3,838,101 Reference Reference
77.7-139.9 Bg/m? 104 3,034,923 0.90(0.70, 1.15) 0.86 (0.67, 1.11)
>139.9 Bg/m? 30 754,623 1.04(0.70, 1.54) 0.95(0.63, 1.43)
per 100 Bg/m? 283 0.97(0.74,1.27) 0.90(0.68, 1.19)
ALL <777 Bg/m? 121 3,838,101 Reference Reference
77.7-139.9 Bg/m? 81 3,034,923 0.86 (0.65, 1.15) 0.83(0.63, 1.11)
>139.9 Bg/m? 23 754,623 0.99(0.63, 1.55) 0.90(0.56, 1.43)
per 100 Ba/m? 225 0.94(0.69, 1.28) 0.86(0.63, 1.19)
All leukemia ALL
2.00 2.00
150 150
o 1.00 < T o 1.00 & T I
= T = T
0.66 0.66 T
0.50 0.50
| | | | | |
<711 71.7-139.9 >139.9 <711 71.7-139.9 >1399
Bg/m?3 (Ref) Bg/m? Bg/m3 Bg/m? (Ref) Bg/m? Bg/m?

Hauri et al. Env Health Perspect 2013
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R me 25 IRa J\H'— Rt (95% CI)P
F3 097 <100 nSv/h 201 3.22 1.00
100 - <150 nSv/h 288 3.27  1.02 (0.85, 1.22)
150 - <200 nSv/h 30 3.30  1.03 (0.70, 1.51)
>200 nSv/h 11 6.53  2.04 (1.11, 3.74)
£7C <100 nSv/h 158 2.53 1.00
100 - <150 nSv/h 225 2.56 1.01 (0.82, 1.24)
150 - <200 nSv/h 24 2.64 1.05 (0.68, 1.61)
>200 nSv/h 9 534  2.12 (1.09, 4.16)

2100,000 N
bR - HEFICKDRHEE

Spycher et al. Environ Health Perspect; in press
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R R a2 IRa J\F'— Rk (95% CI)b
=[iiikzs <100 nSv/h 201 3.22 1.00
100 - <150 nSv/h 288 3.27 1.02 (0.85, 1.22)
150 - <200 nSv/h 30 3.30 1.03 (0.70, 1.51)
>200 nSv/h 11 6.53 2.04 (1.11, 3.74)
4.00 -
2.00 - 4 —
| , 2
1.00---_:=-'=———-——0""+—'—----——1---- --------- 5
3
0.50 - o
HR per 100 nSv/h: 1.25 (0.90-1.75)
0.25 4
1 1
50 100 150 200 250

Dose rate [nSv/h]

Spycher et al. Environ Health Perspect; in press
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FEHE2H E {1t
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fask HR per mSv (95% CI) P (95% CI) P
=1k 1.036 (0.997, 1.077) 0.075 1.046 (0.999, 1.096) 0.054
2T 1.037 (0.990, 1.086) 0.124 1.049 (0.994, 1.107)  0.084

Spycher et al. Environ Health Perspect; in press
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> BRBAHRIEICXKDIEEREMSVHIZD DY X TENN

A1 AR 1 FURHAR
(530%) (9,0584)
=ik 5% (0% to 10%) 9% (2% to 17%)
27T 5% (-1% to 11%) 10% (2% to 19%)

> BRIYXDFREDOYRXTETIVICHST - BET D

> XA ADMRSHRN/ NS VD, LEE(TIET DRETH D
— R— BT vs. —X > bO—JL (1:1)

UNIVERSITAT

— KDRXREFLWII<IR=EHE (&S 50 mSv, FHYE 9.12 mSv)
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Spycher et al. Environ Health Perspect; in press
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Cumulative equivalent
dose—Increase of 1 mSv

OR (95% Cl) p

Total
Leukemia subtypes
ALL
AML
Other
Age groups, years
2-<7
7/—<15
ALL
TEL-AML1
HeH
Other abnormalities

Normal

Nikkila et al. Int J Cancer2016

0.97 (0.89, 1.06)

0.28
0.99 (0.90, 1.09)
0.92 (0.75, 1.15)
0.94 (0.73, 1.19)
0.007**
1.27 (1.01, 1.60)*
0.93 (0.85, 1.02)
0.22

0.90 (0.53, 1.52)
1.30 (0.94, 1.80)*
1.04 (0.89, 1.22)
0.96 (0.81, 1.14)
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TEBRAFDIER
0-14 years (N=9,056)
m O E SIR (95% CI)

Gamma radiation (mSv)°

<25 1.7 1,250 1,271.5 0.98 (0.93, 1.04)
2.6-5.0 3.7 2,717 2,711.7 1.00 (0.97, 1.04)
5.1-7.5 6.1 1,825 1.,835.4 0.99 (0.95, 1.04)
7.6-10.0 8.7 1,211 1,191.9 1.02 (0.96, 1.08)
10.1-15.0 12.0 1,487 1,467.9 1.01 (0.96, 1.07)
15.1-20.0 169 431 441.0 0.98 (0.89, 1.07)
20.1-25.0 21.7 114 117.3 0.97 (0.80, 1.17)
>25.0 25.4 21 19.3 1.09 (0.67, 1.66)
SIR by mSv 1.00 (0.99, 1.01)

Demoury et al. Environ Health Perspect Epub ahead of 23
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