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ABSTRACT

SECULAR TREND OF MORTALITY RATES IN ARSENIC-EXPOSED AND UNEXPOSED AREAS
IN TAIWAN: EFFICACY OF PUBLIC WATER SUPPLY SYSTEM

Townships with high arsenic level in well water were clustered in the
southwestern coastal area and the northeastern Lanyang Basin in Taiwan.
Residents in the southwestern exposed areas had been drinking
high-arsenic artesian well water from early 1910s to the late 1970s.
Households in the same village of this area shared few artesian wells.
The arsenic concentration in artesian well water ranged from less than
10 £ g/L to over 1mg/L, mostly above 100 1z g/L. A public water supply system
using surface water was implemented in the early 1960s, but its coverage
was not complete until the late 1970s. Residents in the northeastern
exposed area began to use shallow well water for drinking and cooking since
late 1940s. Households in this area had their own wells, and the arsenic
concentration in well water ranged from undetectable to 3. 59 mg/L, mostly
between 10 and 100 2 g/L. A public water supply system using surface water
was implemented in the study area in late 1997, and its coverage was almost
complete in 2001.

The different histories of exposure to arsenic in drinking water
between southwestern and northeastern exposed areas in Taiwan provided
a natural experiment for evaluating the efficacy of public water supply
system in the reduction of cancer mortality. This study aimed to compare
the secular change of mortality from various diseases among residents in
southwestern and northeastern exposed and unexposed areas in Taiwan.

Age-adjusted mortality rates of various diseases from 1973 to 2002 in

three comparison areas were derived from profiles of the national death
certification system and household registrations offices. The
percentage changes (1993-2002 vs. 1973-1982) in age-gender-adjusted
mortality rates with 95% confidence intervals were calculated. The
period effect was assessed by the log-linear Poisson analysis based on
the age-period-cohort model. Ingested arsenic is associated with an
increased risk of various disease. The implementation of public water
supply system was expected to reduce the disease risk in the southwestern
exposed area.

Results: The age-standardized mortality rates in lung cancer were

highest in the southwestern exposed area than another two comparison



areas. There was amore striking increase in age-adjusted mortality rates
in northeastern exposed area (135.65% with 95% confidence interval
(95%CI) of 78.49%~192.80% for male and 132.65% with 95% CI of
36.57%~228. 73% for female) than the unexposed area (60.61% with 95% CI
of 56.93%~64. 30% for male and 52. 04% with 95% CI of 46.70%~57.37% for
female) while with decrease or least increase in age-adjusted mortality
rates from 1973-1982 to 1993-2002 was observed in southwestern exposed
area (26.88% with 95% CI of 6.73%~47.02% for male and -21.02% with 95%
CI of -36.91%~-5.13% for female)

Conclusion: The implementation of public water supply system has
effectively reduced the cancer risk in the southwestern exposed area.

KEYWORDS:: 95% confidence interval;
arsenic;
mortality rate.
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