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Risk of Cancer at all Sites Combined and
Ingestion of Various Elements through
Well Water among Residents of the
Lanyang Basin, Taiwan

ABSTRACT
In order to evaluate exposure to various elements from drinking well water
among residents in the Lanyang Basin located in the northeastern
arseniasis-endemic area in Taiwan, 1349 well water samples were collected ran-
domly from the study area. Samples were examined for concentrations of arsenic
(As), zinc (Zn), chromium (Cr), sodium (Na), manganese (Mn), iron (Fe), beryl-
lium (Be), magnesium (Mg), calcium (Ca), strontium (Sr), barium (Ba), boron
(B), copper (Cu), and cadmium (Cd). Inductively coupled plasma-atomic emis-
sion spectrophotometry (ICP-AES) was used to determine concentrations of Zn,
Cr, Na, Mn, Fe, Be, Mg, Ca, Sr, Ba, B, Cu, and Cd; As was determined by
ICP-AES with hydride generation. In total, 2253 residents whose household well
water was collected were personally interviewed based on a structured question-
naire. Information obtained from the interview included duration and volume of
well water consumption. The cumulative exposure level of each study subject to
various elements was derived from the concentration of each element in well wa-
ter of the household, duration of drinking well water, and volume of well water
consumption. The values of the mean + standard error (ug/L) of concentration of
these elements in well water were 237.6 £9.4 for As; 99.8 +11.0 for Zn; 44,359.0
+1619.6 for Na; 17,740.8 + 334.4 for Ca; 247.6 £3.5 for Cu; 648.5 +37.3 for Fe;
124.2 £5.1 for Mn; 16,538.7 £770.8 for Mg; 473.5 £19.8 for Cr; 249.9 +5.7 for
Sr; 43.2 +£0.8 for Ba; 32.0 +£0.7, for Cd; 0.5 +0.02 for Be; 347.3 +4.1 for B. Con-
centrations of these elements in well water, with the exception of arsenic, signifi-
cantly differed among the four studied townships in the Lanyang Basin. The
log-transformed concentrations of Ca, Fe, Cr, and Ba were significantly posi-
tively correlated with that of as. However, significant correlations of Mn, Mg,
and Be with As were also observed. Compared with the low Mn and Cu exposure
group, those who drank well water containing high concentrations of Mn and Cu
had significantly lower risk of cancer at all sites combined after adjustment for
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