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ELSEVIER

A Cohort Mortality Study of Workers Exposed to Chlorinated Organic
Solvents in Taiwan

YUNG-MING CHANG, MPH, CHI-FU TAI, BS, SWEO-CHUNG YANG, MPH,
CHIOU-JONG CHEN, PuD, TUNG-SHENG SHIH, ScD, RUEY S. LIN, MD, DrPH
AND SAOU-HSING LIOU, MD, MOH, PuD

EBA A MEREES TR RH

various types of cancer deaths.

METHODS: Vital status and causes of death of study subjects were determined from January 1, 1985 to
December 31, 1997 by linking cohort data with the National Mortality Database. Person-year accumulation
began on the date of entry to the cohort, or January 1, 1985 (whichever came later), and ended on the
closing date of the study (December 31, 1997), if alive; or the date of death.

RESULTS: This retrospective cohort study examined cancer mortality among 86,868 workers at an
electronics factory in the northern Taiwan. Using various durations of employment and latency and
adjusting for age and calendar year, no significantly elevated SMR was found for any cancer in either
male or female exposed workers when compared with the general Taiwanese population. In particular, the
risk of female breast cancer was not found to be increased. Although ovarian cancer suggested an upward
trend when analyzed by length of employment, ovarian cancer risk for the entire female cohort was
not elevated.

CONCLUSIONS: It is concluded that this study provided no evidence that exposure to chlorinated
organic solvents was associated with human cancer risk.

Ann Epidemiol 2003;13:652-660. © 2003 Elsevier Inc. All rights reserved.

]

KEY WORDS: Chlorinated Organic Solvents, Standardized Mortality Ratio, Trichloroethylene, Tetrachlo-
roethylene.
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Increased risk of cancer in the offspring of
female electronics workers
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Abstract

There is limited evidence on the hypothesis that maternal occupational exposure near conception increases the risk of cancer in offspring. This
study is to investigate whether women employed in an electronics factory increases childhood cancer among first live born singletons. We linked
the databases of Birth Registration and Labor Insurance, and National Cancer Registry, which identified 40,647 female workers ever employed in
this factory who gave 40,647 first live born singletons, and 47 of them developed cancers during 1979-2001. Mothers employed in this factory
during their periconceptional periods (3 months before and after conception) were considered as exposed and compared with those not employed
during the same periods. Poisson regression model was constructed to adjust for potential confounding by maternal age, education, sex, and year
of birth. Based on 11 exposed cases, the rate ratio of all malignant neoplasms was increased to 2.26 [95% confidence interval (CI), 1.12-4.54]
among children whose mothers worked in this factory during periconceptional periods. The RRs were associated with 6 years or less (RR=3.05;
95% CI, 1.20-7.74) and 7-9 years (RR=2.49; 95% CI, 1.26-4.94) of education compared with 10 years or more. An increased association was
also found between childhood leukemia and exposed pregnancies (RR=3.83; 95% CI, 1.17-12.55). Our study suggests that maternal occupation
with potential exposure to organic solvents during periconception might increase risks of childhood cancers, especially for leukemia.
© 2007 Elsevier Inc. All rights reserved.

Keywords: Cancer; Children; Education; Electronics; Leukemia; Organic solvents 41
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Increased Risks of Infant Mortality and of Deaths Due to
Congenital Malformation in the Offspring of Male
Electronics Workers

Tzu-I Sung,’ Jung-Der Wang,"”® and Pau-Chung Chen'**

‘Institute of Occupational Medicine and Industrial Hygiene, National Taiwan University College of Public Health, Taipei, Taiwan
“Center for Health Risk Assessment and Policy, National Taiwan University College of Public Health, Taipei, Taiwan
epartment of Internal Medicine and Department of Environmental and Cccupational Medicine,
National Taiwan University Hospital, Taipei, Taiwan

Received 17 December 2007; Revised 10 June 2008; Accepted 12 June 2008

BACKGROUND: There is limited evidence on the association between paternal occupational exposure during

ETHRIATETREAATCERARMSBATRARIT S

registry, identified 7,202 male workers ever employed in this tactory with 13,592 liveborn children and 81
deaths in the first year after, excluding 861 children with potential maternal exposure from the same work-
place. Fathers employed in this factory during their preconceptional periods (3 months prior to the concep-
tion) were considered as exposed compared with those not emploved during the same periods. Poisson
regression models were constructed to adjust for potential confounding by child’s sex, parity, multiple
births, year of birth, parental age at delivery, and educational levels. RESULTS: Based on 24 exposed cases,
the rate ratios (RRs) of infant mortality were increased to 5.06 (95% CL: 2.33-11.00) and 2.81 (95% CL 1.44-
5.51) among liveborn children whose fathers worked for >10 and 1-10 years, respectively, in this factory
during preconception. Maternal delivery age less than 20 years, fathers with less than 10 years of education,
and multiple births were associated with increased risks of infant mortality. When limited to 28 deaths with
congenital malformation, Poisson regression model showed an increased risk for exposed pregnancies (RR =
3.75; 95% CI: 1.29-10.94), especially among cardiac defects (RR = 5.06; 95% CL: 1.58-16.1%). CONCLUSIONS:
Our study suggests that paternal occupational exposures, possibly to organic solvents during preconception,
might increase infant mortality and deaths due to congenital malformation, especially for cardiac defects.
However, the small numbers of this study limited the generalization of its findings. Birth Defects Research
(Part A) 85:119-124, 2009. © 2008 Wiley-Liss, Inc.

Key words: organic solvents; offspring; infant mortality; malformation; cardiac defects; male-mediated
developmental toxicity 45
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Increased mortality

odds ratio of male liver cancer in a

community contaminated by chlorinated hydrocarbons in
groundwater
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Aims: To investigate the association between cancer mortality risk and exposure to chlorinated hydro-
carbons in groundwater of a downstream community near a contaminated site.

Methods: Death certificates inclusive for the years 1966-97 were collected from two villages in the
vicinity of an electronics factory operated between 1970 and 1992. These two villages were classified
into the downstream (exposed] Vi||age and the upstream (unexposed) according to groundwmer flow
direction. Exposure classification was validated by the contaminant levels in 49 residential wells
measured with gas chromatogrqphy/mqss spectrometry. Mortc1|ity odds ratios (MORs) for cancer were
calculated with cardiovascularcerebrovascular diseases as the reference diseases. Multiple logistic
regressions were perFormed to estimate the effects of exposure and period after qdiustment for age.
Results: Increased MORs were observed among males for all cancer, and liver cancer for the periods
after 10 years of latency, namely, 1980-89, and 1990-97. Adjusted MOR for male liver cancer was
2.57 (95% confidence interval 1.21 to 5.46) with a significant linear trend for the period effect.
Conclusion: The results suggest a link between exposure fo chlorinated hydrocqrbons and male liver
cancer risk. However, the conclusion is limited by lack of individual information on groundwater expo-
sure and potential confounding factors.
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WTFKEHRE 1.00 1.00

T HFA

1990-1997 2.26 1.24-4.13 417 1.41-12.38
1980-1989 1.93 1.08-3.46 3.96 1.36-11.51
1966-1979 1.00 1.00
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HEALTH RISK ASSESSMENT ON RESIDENTS EXPOSED
TO CHLORINATED HYDROCARBONS CONTAMINATED
IN GROUNDWATER OF A HAZARDOUS WASTE SITE
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(OR) & #95%1% #8 & F4(Cl)
- 1993-1997

 OR® | 95% Cl | OR? | 95%Cl | OR® | 95%Cl | OR* | 95% Cl
REEE

RCARt# 1.15 0.72-1.83 0.80 0.46-1.41 1.67 1.03-2.71 1.60 1.14-2.24
HE

BAEE

WFAF 116 0.74-1.79 1.03 0.70-1.50 1.57 1.07-2.30 1.23 0.91-1.65
WAt 2

FHEEE
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FIGURE 4. Bilateral diffuse endometrial hyperplasia together with luminal dilatation (right) are pre-
sent more frequently in female ICR mice treated with CA mixture. Notice the cystic endometrium
(arrow) and the ovarian cyst (arrowhead). A normal uterus is shown on the left for comparison.
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Hill's Criteria for Causation

 Strength

» Consistency

« Specificity

« Temporality

* Biological gradient
* Plausibility

« Coherence

« Experiment

* Analogy

English epidemiologist Sir Austin Bradford Hill (1897—1991) in 1965
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o 5 E B R A ML 4L 38 2 (Marine Corps Base Camp
Lejeune)
c PN EBILAED SN RFEBEEERBRLAR 2K
2% A 2270 3% 45 (dry cleaning facility) g3 38 B = +
32 R T K% 2w & T Hi(perchloroethylene, PCE) &
48 75 ek 81644 (total petroleum hydrocarbons, TPH)
By 7T 4
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http://www.atsdr.cdc.gov/sites/lejeune/docs/ChapterA_FactSheet.pdf

81



BEEBRGENLEA T RFH
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"Honoring America's Veterans and Caring for Camp Lejeune
Families Act of 2012."
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2012/8/6 |P.L.112-154 | Honoring America's Veterans and Caring for
Camp Lejeune Families Act of 2012,
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1548 & &% 48 W Bk AF

FLA% % (breast cancer) B REY 4 B F 441 (myelodysplastic
syndromes)

= 4 it % (Kidney cancer) P & 4T A 0% % (neurobehavioral
effects)

B Bt % (bladder cancer) R B5 BT (hepatic steatosis)

B % (leukemia) 2 & 1% (renal toxicity)

FEAT A 4 Kok B (non-Hodgkin's % & J5 (scleroderma)

lymphoma)

% 25t 7 %58 (multiple myeloma) - R 2 (female infertility)
Fi# 7% (lung cancer) 7 E (miscarriage)

438 J% (esophageal cancer) .
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Reconstructed drinking water concentrations at the Hadnot Point Water Treatment Plant

COMCENTRATION, IN MICROGRAMS PER LITER
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(ATSDR Health Studies for Camp Lejeune)
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Occupational diseases
are common.
Common diseases are
occupational.
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