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Table |. Summary of main results of epidemiology study for U-miners in the USA, the CSSR, Canada

and France(3].

Contents USA CSSR Canada France
Colorado Bohemia Ontario
1950-77 1948-75 1955-81 1947-83
Number of miners 3366 2433 13400 1957
Av. follow-up periods(y) 19 26 15 25.9
surviving fraction (%) 72 - 80 81
at end of follow-up
Median age at start of 30 35-40 25 30
work (y)
Av.work of period(y) 9 10 2 11.4
Number of person-years 62556 60000 202795 50784
at risk (PYR)
Mean cumulative exposure 820 310 60125 -
(CWLM)
Fraction of chronic 70 70 50-60 70
cigarette smokers(%)
Number of lung cancer cases
during follow-up,
« observed 194 250 82 36
- expected 40 50 57 18.8
* excess 154 200 25 17.2
Relative risk,
- observed/expected 4.8 5.0 1.45 1.9
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Table 2. 1989 lung cancer and all death rate in Korean males and females based on MD’s diagnosis.
No.of No.of Rate(cases/10°5-y)
Age all lung cancer All Lung
group death death death cancer death
M F M F M F M F
0 692 585 - - 309.66 298.24 - -
1 911 681 - - 112.70 97.96 - -
5% 800 455 - - 72.55 52.98 - -
10 591 306 - - 53.78 37.83 - -
15 1543 617 120.14 53.17 0.24 -
20 2318 898 6 6 151.66 75.24 0.40 0.50
25 3123 1021 7 7 204.28 82.77 0.46 0.58
30 3288 1146 12 10 249.87 101.52 0.91 0.89
35 3381 1134 32 12 371.68 146.66 3.52 1.55
40 3867 1347 73 29 535.35 202.37 10.89 4.36
45 5497 1941 147 45 909.93 333.83 24.33 7.74
50 6270 2413 231 62 1245.20 467.75 45.88 12.25
55 5483 2607 320 76 1645.26 686.32 96.02 20.01
60 5172 2977 378 100 2594.58 1074.81 189.63 36.10
65 5553 3620 382 115 4225.67 1835.79 290.70 58.32
70 4493 3892 281 110 6720.88 3397.83 420.34 96.03
75 3539 3801 160 90 11095.35 5898.17 501.62 139.65
80+ 2601 5479 68 59 22313.84  12650.43 592.20 159.32
Al 59122 34920 2100 721 626.67 458 .41 22.39 9.46

M ! Male, F . Female
25 denotes age group between 5~9 years old.
10 denotes age group between 10~14 years old.
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Table 3. Comparison of domestic lung cancer rate in Korea.

Age This study S.N.U.H! L.M.S?
group Male Female Male Female Male Female
0 — - — - - -

1 - — - _ - _
5® - _ _ _ - _
10b) - - - — — -
15 0.24 - - - - -
20 0.40 0.50 - - - -
25 0.46 0.58 0.57 3.1 - -
30 0.91 0.89 2.0 2.64 - -
35 3.52 1.55 4.67 6.26 0.4 0.4
40 10.89 4.36 8.18 10.58 9.9 5.4
45 24.33 7.74 24.17 10.96 20.9 0.0
50 45.88 12.25 61.92 16.39 19.4 0.0
55 96.02 20.01 127.09 35.67 75.7 10.6
60 189.63 36.10 247.97 41.09 208.6 32.0
65 290.70 58.32 325.94 52.32 390.6 33.1
70 420.34 96.03 338.13 69.51 219.2 34.5
75 501.62 139.65 243.93 66.86 469.9 91.7
80+ 592.20 159.32 - - - -
Rate 22.386 9.46 23.70 8.90 20.90 4.70

! Seoul National University Hospital

2 Lee Mu-Song and Ahn Yoon-Ok

®5 denotes age group between 5~9 years old.
»10 denotes age group between 10~14 years old.
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Table 4. Baseline lung cancer risk in Korean and comparison with American and ICRP reference data.

(per 10°)
Age ) This study USA! ICRP?
group (1991) (1988) (1987)
Male Female Male Female Male Female

0 - - - - — -

1 - - 0.06 0.04 - -

5% - - 0.01 0.04 - -

10 - - 0.03 0.03 - -

15 0.90 - 0.03 0.04 - -

20 1.90 2.40 0.14 0.02 - -
25 2.20 3.10 0.39 0.02 <0.1 0.5
30 4.40 4.30 1.24 0.78 1.2 0.5
35 13.50 7.80 5.79 3.29 4.0 1.5
40 48.50 23.00 19.25 10.42 12.0 3.0
45 102.30 37.00 49.56 23.66 30.0 7.0
50 194.90 . 57.20 101.33 43.06 60.0 13.0
55 400.90 96.50 170.76 61.34 120.0 20.0
60 694.50 - 162.20 263.87 84.02 200.0 30.0
65 909.20 249.70 364.52 100.91 280.0 40.0
70 941.70 346.60 457.69 104.84 360.0 50.0
75 731.80 391.40 497.01 98.71 400.0 60.0
80 631.40 496.20 473.91 87.06 350.0 64.0
85 - - 368.01 91.92 320.0 67.0
90 - - 368.01 91.92 300.0 70.0
95 - - 368.01 91.92 300.0 70.0

100 - - 368.01 91.92 - -

105 - - 368.01 91.92 - -

110+ - - 368.01 91.92 - -
Total risk - 4678 1877 6734 2500 6000 1200

! BEIR-1V (1988)

2 ICRP-50(1987)

®5 denotes age group between 5~9 years old.
®10 denotes age group between 16~14 years old.
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Table 5. Lifetime lung cancer risk in Korean males due to annual constant indoor radon daughters

exposure..
Age Rou Lung cancer risk (R.;) (per 10° person)
Group Annual constant exposure (WLM)
0 0.12 0.24 0.60 1.20 3.60 5.60 8.33
0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0
59 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0
15 9 9 9 11 12 20 27 35
20 19 20 21 24 28 48 65 87
25 22 23 25 29 36 63 86 117
30 44 47 51 60 76 138 190 261
35 135 146 157 189 242 452 624 851
40 485 528 570 696 903 1700 2335 3146
45 1023 1122 1218 1506 1976 3748 5114 6809
50 1949 2152 2349 2936 3885 7357 9927 12993
55 4009 4375 4731 5784 7465 13393 17574 22344
60 6945 7615 8265 10274 13175 23350 30162 35796
65 9092 9472 9844 10593 12759 19493 24614 30878
70 9417 9840 10253 11488 13499 21014 26745 33776
75 7318 7673 8021 9065 10773 17257 22313 28650
80 6314 6644 6967 7939 9537 15698 20604 26883
Total 46780 49666 52479 60852 74365 123730 160380 204426
RER 0 0.062 0.122 0.301 0.590 1.645 2.428 3.370

- RER . relative excess risk
25 denotes age group between 5~9 years old.
»10 denotes age group between 10~14 years old.

Z+ 0.006/WLM, YFoisF 0.016/WLMe] kst lung cancer frequency : Fo/E)¥& wh59 42
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Table 6. Lifetime lung cancer risk in Korean females due to annual constant indoor radon daughters

exposure .
Age Ro, Lung cancer risk (R:;) (per 10° person)
Group Annual constant exposure (WLM)
0 0.12 0.24 0.60 1.20 3.60 5.60 8.33
0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0
59 0 0 0 0 0 0 0 0
10» 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
20 24 25 27 31 37 62 83 112
25 31 33 34 40 50 87 118 160
30 43 46 49 58 73 133 182 248
35 78 84 90 109 139 259 357 487
40 230 250 270 329 426 800 1094 1468
45 370 406 441 546 717 1369 1877 2515
50 572 632 691 866 1153 2229 3056 4077
55 965 1056 1145 1411 1846 3475 4724 6263
60 1622 1786 1946 2424 3199 6062 8210 10866
65 2497 2606 2712 3033 3561 5608 7251 9371
70 3466 3627 3786 4262 5048 8098 10552 13727
75 3914 4109 4300 43875 5824 9512 12513 16403
80 4962 5227 5487 6272 7575 12727 16986 22651
Total 18770 19886 20977 24255 29648 50431 67006 88288
RER 0 0.059 0.117 0.292 0.579 1.686 2.569 3.703

- RER ; relative excess risk
25 denotes age group between 5~9 years old.
®10 denotes age group between 10~14 years old.
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Table 7. Lifetime relative excess lung cancer risk due to indoor radon daughters exposure in Korean,
American and ICRP reference population.

Annual Exposure’ Relative excess risk (e)
WLM Bg h m™3(x10°) KOREA (89) USA (84)2 ICRP(87)°
0.12 0.75 0.062 - 0.045
0.18 1.23 - - 0.067
(.20 1.28 - 0.099 -
0.24 1.50 0.122 - -
0.50 3.15 - 0.244 -
0.60 3.75 0.301 - 0.223
0.83 5.25 - - 0.312
1.00 6.30 - 0.475 -
1.20 7.50 0.590 - 0.446
1.79 11.25 - 0.869 -
2.00 12.60 - - 0.906
2.40 15.00 1.137 - 0.890
3.60 22.50 1.645 - -
4.00 25.13 - 1.664 -
5.00 31.50 - 2.002 -
5.60 35.15 2.428 - -
6.00 37.50 - - 2.217
7.00 44.00 - 2.612 -
8.33 52.50 3.370 - 3.096
10.00 63.00 - 3.402 -
' Annual indoor occupancy : 7, 500h
2 BEIR-IV (1988)
3 ICRP-50(1987), based on the WHO statistics.
10 T lo" T
_ [-o—rmen o ce T —o—usa ] —e— Male - 0 -Famae  —o— ot |
% Annual Indoor residance : 7,500 h g
N S PO S SP Sb e
i glo"" '@.....D......g...Q.g...g.g..g...g.__n‘
K] " ]
0.01 L 103 1
0.1 t 0 0.1 1 10
Wy v
Fig. 3. Comparison of relative excess lung Fig. 4. Excess lung cancer risk coefficient per
cancer risk among Korean, American indoor radon daughters exposure in Korean.

and the ICRP reference population.
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Table 8. Estimate of lifetime lung

cancer risk coefficient in Korean per

excess

constant 2*’Rn daughters exposure.

Annual (Re-Ro)/E (cases/WLM)
Exposure
(WLM) Male Female  Both sexes'
0.12 0.024 0.009 0.017
0.24 0.024 0.009 0.017
0.60 0.024 0,009 0.016
0.95 0.023 0.009 0.016
1.20 0.023 0.009 0.016
1.80 0.023 0.009 0.016
2.40 0.022 0.009 0.016
3.60 0.022 0.009 0.015
5.60 0.020 0.009 0.014
8.33 0.019 0.008 0.014
Average 0.022 0.009 0.017
ICRP? 0.026 0.006 0.016

! Assume 50/50 composition
2 ICRP-50(1987)

Table 9. Estimate of excess lung cancer frequency in Korean per annual constant indoor **’Rn

daughters exposure.

Annual Exposure

Frequency (cases/10%-y)

WLM Bq hm™ Male Female Both!
(X 10%) L, :67.0 75.0 71.0

0.12 0.75 40 15 27

0.18 1.23 60 23 41

0.24 1.50 80 29 55

0.36 2.27 120 43 82

0.60 3.15 200 72 136

1.00 6.30 334 120 227

1.20 7.50 400 143 270

6.00 37.50 1990 715 1353

L, : life-expectancy
! Assume 50/50 composition
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Evaluation of Excess Lung Cancer Risk in Korean
due to Indoor Exposure to Natural *2Rn Progenies

Si-Young Chang, Chung-Woo Ha* and Byung-Hun Lee**

Korea Atomic Energy Research Institute
* Korea Institute of Nuclear Safety
*x Han~- Yang University

ABSTRACT

An excess risk of lung cancer mortality among Koreans, attributable to indoor
222Rn daughters exposure, were quantitatively evaluated by applying a stochastic
health risk projection model on the radiation exposure. The lung cancer rate in
Korean males and females, based on the 1989 demographic data, were estimated to
be 22.4/10°%-y and 9.5/10°-y, respectively. The lifetime baseline lung cancer risks,
deduced from these rates, appeared to be 0.047 and 0.019 for males and females,
respectively, and were lower than the corresponding 1984 values of 0.067 and 0.025
in the U.S.A. The excess risk coefficients, derived by modified relative risk
projection model of the BEIR-IV Committee under the US National Academy of
Science, per annual 1.0 WLM of exposure to indoor radon daughters were estimated
to be 0.022/WLM for males, 0.009/WLM for females, and 0.017/WLM for both
sexes. The resulting annual frequency of excess lung cancer mortality for the life
expectancy in the Korean population appeared to be 230/10°-WLM, which was an
approximate median of 120~450/10°-WLM reported so far in the world.

Key words . Indoor rvadon daughter exposure, Baseline lung cancer visk, Risk
projection, Excess lung cancer risk, coefficient and frequency .



