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ABSTRACT 
Lifetime excess lung cancer risk due to indoor 2 2 a R n daughters exposure 

in Korea was quantitatively estimated by a modified relative risk projection 
model proposed by the U.S. National Academy of Science and the recent Korean 
life table data. The lifeline excess risk of lung cancer death attributable 
to annual constant exposure to Korean indoor radon daughters was estimated 
to be about 230/106 per WLM, which seemed to be nearly in the median of the 
range of 150 - 450/106 per WLM reported by the UNSCEAR in 1988. -c- (-.y, ,-̂- , , ^ H 

INTRODUCTION 
As the results of recent extensive epidemiology studies on the radiation 

induced lung cancer in the radon exposed underground miners1 •*', the radon 
daughters are now recognized to induce or at least initiate a lung cancer. 
Therefore, human exposure to radon and its daughters in dwelling environment 
has been an active area of scientific research activities in the worldwide 
scientific communities, and the public concern in Korea is correspondingly 
increasing as well. Radon daughters are believed to induce an excess lung 
cancer 1" 3' with a linear non-threshold exposure to risk relationship3 ' a'. 
The lifetime excess lung cancer risk in the general public due to exposure 
to indoor radon daughters can, then, be evaluated by applying proper risk 
projection models1 • * • 6 > \iHh the extrapolation of the above exposure-risk 
relationship. 

In this study, the lifetime excess risk of lung cancer mortality in Korean 
population due to exposure to indoor radon daughters was estimated by using 
a relative risK projection node}1" z ' vfth the Korean demographic data.7 ' 8> 

LUNG CANCER RISK 
The lifetime baseline lung cancer risk(Ro) is the sum of age-specific 

lung cancer risk, and in reality a conditional probability of specific lung 
cancer death under all causes of death which can oe calculated by a lifetable 
methodology. The lifetime baseline lung cancer risks (Ro) under all causes 
of death appeared to be 0.04678 for males and 0.01877 for females, and are 
on the whole lower than corresponding 0.06734 and 0.02500 of the USA 1 1. 

In the relative risk projection model, the excess risk due to exposure to 
carcinogenic agents is assumed to be proportional to the baseline risk 1 , 2'. 
Total lung cancer risk under all causes of death including radon daughters 
exposure equals to the sum of the nominal baseline risk and the excess risk 
due to the indoor radon daughters exposure . 

The lifetime total risk (Rt), including the baseline risk (Ro), of lung 
cancer mortality due to exposure to radon daughters can be calculated from 
the ratio of total lung cancer rate to total death rate corrected by the 
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proper death and survivat fraction at that age step by applying a modified 
relative risk projection node I suggested by the the BEIR-1V coon it tee13 with 
linear non-threshold exposure-risk relationship under the lifetime exposure 
of 500 WLM. The excess lung cancer risk due to to radon daughters exposure 
(R«) equals to Rt - Ro. 

RESULTS OF EXCESS LUHE CANCER RISK ESTIMATE 
The lifetime excess lung cancer risks (Re), the relative excess lung cancer 

risk (Re/Ro) for the Korean males and females due to different exposure level 
of indoor radon daughters were listed in Table 1. Fig. 1 shows the lifetime 
relative excess risk of radon daughter induced lung cancer of the Korean of 
this study, the American1}. and the ICRP hypothetic population group2 }. From 
Table 1, the lifetime excess risk coefficient of lung cancer per WLM exposure 
(R./E) was derived to be 0.022/WLM for males. 0. 009/WLM for females and 0.016 
/WLM for both sexes. These risk coefficients are in fairly good agreement 
with those in the ICRP25 which are 0.026 for males, 0.006 for females and 
0.016 for both sexes. The frequency of excess lung cancer mortality2' in 
the Korean population for annual exposure in L O WLM y _ 1 were" evaluated by 
dividing the R./E by the life-expectancy (Lo) of the Korean population. 

The estimate of annual frequency of the excess lung cancer aortality in the 
Korean population due to lifetime exposure to 1.0 WLM of radon daughters 
appeared to be 230 per 106-WLM, placing it almost in the median from 150 ~ 
450/106-WLM reported by the UNSCEAR committee1 ° \ 

Table 1. Lifetime excess lung cancer risk (Re) and relative excess risk 
(Re/Ro) in Korean males and females due to indoor 

daughters exposure"'. 

2 2 2 Rn 

^WWfl^nrfs* 

Exposure 
(WLM) 

0.00(Ro) 
0.12 
0.24 
0.60 
1.20 
2.40 
3.60 
5.60 
8.33 

R* 

M 

46780 
2886 
5699 
14072 
27585 
53202 
76960 
113600 
157646 

{per 10 

F 

18774 
1113 
2204 
5482 
10874 
21444 
31647 
48229 
69574 

• r 

B 

32777 
2000 
3952 
9777 
19230 
37323 
54304 
80915 
113610 

M 

0 
0.062 
0.122 
0.301 
0.590 
1.137 
1.645 
2.428 
3.370 

Re/Ro 

F 

0 
0.059 
0.117 
0.292 
0.580 
1.142 
1.686 
2.570 
3.706 

B 

0 
0.061 
0.120 
0.297 
0.585 
1.140 
1.666 
2.500 
3.538 

B > Indoor residence : 7,500 h y " 1 

Note: M; Male, F; Female, B; Both sexes 
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Fig. 1. Lifetime relative excess lung cancer risk in Korean, 
American and 1CRP hypothetic population. 

CONCLUSIONS 
The excess lung cancer risk coefficient derived in this study for the unit 

WLM exposure to indoor radon daughters appeared to be 0.022/WLM for males, 
0.009/WLM for females and 0.016/WLM for both sexes, which agree quite well 
with those suggested by the ICRP, and the lifetime excess lung cancer risk 
for the Korean population, obtained by applying the modified relative risk 
projection model suggested by the BEIR-IV committee with the 1989 Korean 
demographic data, appeared to be 230/106 person per WLM, *hich seems to be 
located in the median of the range of 150 ~ 450 per 106 person per WLM 
reported by the recent UNSCEAR committee. 
The risk estimate performed in this study should be regarded as an attempt 

to quantify the possible excess lung cancer risk associated mainly to indoor 
exposure to radon daughters in Korea, although the cigarette smoking itself 
would be the major cause of lung cancer in Korea as in many other countries. 
Therefore, further extensive investigations are necessary to improve the 
results in this study taking into the consideration of the synergistic effect 
of cigarette smoking1 -2 • 8 ) with radon daughters exposure. 
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Table 2. Estimates of lifetime risk of lung cancer mortality froa lifetime 
exposure to * a a R n daughters*3. 

Lifetime excess lung 
Study Year cancer mortality 

(cases/106 person-WLM) 

UKSCEAR 1977 200 - -450 
BE 1R- III 1980 730 
NCRP 4984 130 
EPA 1966 115 
ICRP 1987 170 - 230 
BE1R-IV 1988 350 
EPA 1988 400 
UNSCEAR 1988 150 - 450 
EPA 1989 360 
ICRP 1990 360 
This study 1991 230 
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