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Method of Loss of Life Expectancy for Quantitate and Compare the Health Risk

Caused by Carcinogen and Non-carcinogen Pollutants
XU Hai-ping, ZHANG Jian-ying, ZHANG Zhi-jian, ZHU Yin-mei
(Environment & Ecology Research Centre of Zhejiang University, Hangzhou 310029, China)

Abstract: Loss of life expectancy (LLE) was used to evaluate and quantitate the health risk caused by carcinogen and non-carcinogen
pollutants, and was proposed as a new method to compare the environmental health risk of different pollutants. The environmental health risks
exposed by 6 major environmental pollutants in Chinas i.e. arsenic; DDTs, BaP; lead; cadmium and mercury, were evaluated and compared
by using LLE. The LLE caused by carcinogen pollutants such as arsenic; DDTs and BaP are 3.6 d> 2.2 d and 12.1 d respectively, while the
corresponding values caused by non-carcinogen pollutants such as lead> mercury and cadmium are 1.1 d> 1.7 d and 5.8 d respectively. Based
on the studies published before, the rank of the health risk of the selected six environmental pollutants is BaP > cadmium > arsenic > DDTs
> mercury > lead. The results reveal that the LLE can be utilized as a new index to evaluate and quantitate the health risk, and the
environmental health risk caused by carcinogen and non-carcinogen pollutants can be compared within an unitive criterion by LLE.
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Table 1~ Objective pollutants evaluated
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Table 2 Default LLE values for depressed health statuses
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Table 3 Parameters of the pollutants
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Table 4 LLE of carcinogen pollutants
. AT FRNREAKT  ROEREE T LLE 4 RH{f Bk LLE
N g {\}
R luged™! /mg* (kg*d) ! /mg*(kged) ™! /d BN /d
fif 276.1 0.004 79 1.5 0.046 7.9E-04 3.6
DDT 2.15 4.9F-05 0.34 0.046 1.7F-05 0.1
bDTs HCH 3.14 7.1E-05 6.3 0.046 4.5F-04 2.1
FIE 20.4 0.000 36 7.3 0.046 2.6E-03 12.1
#x5 EBEYRMNTABPEGREIITESR
Table 5 LLE of non-carcinogen pollutants
SR TR K Jpged ! 5 {EL FEEME LLE 4 51E/a K LLE/ Gt
1 59.50 100 3.41E-01 1.05( V) 1.1 1.1
2.94E-05 14.3C1) 0.2
7K 34.5 89, 137, 312 4.78E-04 4.76CT 1D 0.8 1.7
1.34E-03 1.53(IV. V) 0.7
] 75 1000 1.52E-02 1.05CV) 5.8 5.8
L) i) At R RIS #1038 36 B8 I 1 IXAMEL, F HUE R T
16 300 WP RIA 2] T 26.5 d, Ui WX L8y et A Ak
. oLLE T2 ) At R A K
o a0 2.2 6 G el HE KU bRt
12 M 2.2.1 6 Fhvg G ) Aa HE XU 41
. -| 200 M1 AT BUE 6 B Gl il Ag R KU K
. B NP R TEEE > B > fill > DDTs > 7k > 8. K B
o = A = e = She
38r - 150 @ BARTEIREE R B e i AN K, Wl R HEEHL X i IR 8 PPl
t Ji PAHs 226 H ¥ 8 35 500K 0.38 pgekg ™', H
- 100 DR g L 80 7 1 KT, Pt ke e Ak B A 5 AR ™
4t . 0, WA i Rk 2 1 12,1 ds A& 6 B A vE 4
{50 W2 1 . DDTs JIT 5 B 100 75 i 1 2 A RIS, X
H . . 1 55 Gamo 0 1A% 12 5 S 0 57 5F 91 45 2K 10, 3
o LLLL T, S TR DTS A 25 BRI A 5 A
DDT %7 I e s N .
B ISR (74 L 5K B 19 DDITs B0, XA P97 72

El1 HELMSRIEEERRKEITEN

Fig.1 Health risk level of several chemicals in china
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Table 6  Results of LLE in several parallel studies/d
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Table 7 Comparison between carcinogen and non-carcinogen health risk
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