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Response to Community Concerns
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Childhood Cancer Incidence: 
Ocean County Towns, 1979-1995, Ages 0-19 Years
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Time Trend in Childhood Cancer Rates
1979-1995
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Childhood Cancer Incidence
Dover Township, 1979-1995, Ages 0-19 Years
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Identified Environmental Exposures

• Community water supply 
– Parkway wells impacted by Reich Farm 

beginning in early 1980s to 1996
– Styrene-acrylonitrile trimer

– Holly wells impacted by Ciba-Geigy in mid-1960s
– Dyes and nitrobenzene

• Outdoor air 
– Air quality potentially impacted by emissions 

from the Ciba-Geigy plant





Initial Findings
Public Health Response Plan

• Elevated childhood cancer incidence
• Past environmental exposures to unusual 

chemicals
• Epidemiologic study warranted



Epidemiologic Study

• Case-control design
• Interview Study

– Leukemia and nervous system cancer
– 40 cases diagnosed 1979-1996 among Dover Twp. 

residents
– 159 controls matched on sex and year of birth
– Data collection by structured interview

• Birth Records Study



Study Questions Related to 
Environmental Exposure Pathways

• Were case children more likely than control 
children to receive drinking water from any 
specific water source?
– Specific interest in Parkway and Holly well fields 

during the time the water was most likely contaminated

• Were case children more likely than control 
children to be exposed to a specific air 
pollutant source?



Other Risk Factors Under Study

• Proximity to sites of concern 
• Parental occupational exposures
• Demographic, pregnancy and birth characteristics
• Family medical history
• Health, medical conditions and medical procedures
• Diet and tap water consumption
• Tobacco smoke and alcohol use
• Household chemicals, animals, appliance use



Approach to Exposure Assessment 
for Environmental Factors

• Collect residence information 
• Use computer models to reconstruct historic 

geographic pattern of environmental factors 
on a monthly basis, 1962-1996

• Match residence information with historic 
environmental models



Water Distribution System Models

• Reconstruct historic water flow within the 
community water system for each month 
1962-1996

• Models estimate percent of water from each 
source at each study subject residence for 
each of 420 months 

• Conducted by ATSDR



Monthly Average Estimates for 
Parkway Well Water Distribution (June 1978)



Air Pollutant Dispersion Models

• Simulate historic air pollutant dispersion:
– Ciba-Geigy Corporation site (1962-1996) 
– Oyster Creek Nuclear Generating Station 

(1970-1996)
• Models estimate average potential for 

exposure to air pollutants at each study 
subject residence for each month

• Conducted by EOHSI



Monthly Average Estimates for 
Ciba-Geigy Emissions (January 1984)



Interview Study Exposure Indices

• For each subject, compute average value of 
environmental factor for specific life periods:
– total time, pregnancy, postnatal

• Additional exposure indices incorporating 
reported tap water consumption

• Time-specific indices for Parkway and Holly 
well fields



Water Source Exposure Data for Hypothetical Subject
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Drinking Water from
Parkway Well Field

• No associations for modeled exposure to 
Parkway well water over entire time 
frame

• Association found for modeled exposure 
to Parkway well water (1982-1996) 
during pregnancy for females with 
leukemia



Leukemia (Age 0-19) and 
Prenatal Exposure to 

Parkway Water (1982-1996)

Group Water
Source
Index

Cases/
Controls

Odds Ratio
(95% Confidence

Interval)

Males
<10%

10-<50%
50%+

9/31
0/2
0/3

--
0.0
0.0

Females
<10%

10-<50%
50%+

8/39
1/7
4/5

--
0.8 (0.1-8.8)
5.0 (0.8-31)



Leukemia (Age 0-19) and 
Prenatal Exposure to 

Parkway Water (1982-1996)
Group Source/

Consump
-tion
Index

Cases/
Controls

Odds Ratio
(95% Confidence

Interval)

Males
Low

Medium
High

9/31
0/0
0/3

--
0.0
0.0

Females
Low

Medium
High

8/39
0/9
5/3

--
0 (--)

6.0 (1.1-32)



Drinking Water from
Other Community Sources

• No association for modeled exposure to 
Holly Street well water or Holly water 
before 1976

• No association observed for any of the eight 
other well fields ever serving the system



Air Emissions

• Association found for modeled exposure to 
Ciba-Geigy air emissions during pregnancy 
for females (under age 5) with leukemia

• No associations found for modeled exposure 
to Oyster Creek



Leukemia (Age 0 - 4) and 
Prenatal Exposure to 

Ciba-Geigy Air Emissions
Group Exposure

Level
Cases/

Controls
Odds Ratio

( 95% Confidence
Interval)

Males
Low

Medium
High

2/2
0/2
0/4

--
0.0
0.0

Females
Low

Medium
High

2/18
3/8
2/1

--
5.2 (0.5-56)
19 (0.9-400)



Summary of Findings Related to 
Primary Environmental Factors

• Two environmental factors of primary 
interest were found to be associated with 
leukemia in female children, specifically for 
the prenatal exposure time period
– Parkway well water (1982-1996)
– Ciba-Geigy air emissions

• Associations not found in males



Summary of Findings Related to 
Primary Environmental Factors,

continued

• No environmental risk factor of primary 
interest was associated with brain and 
central nervous system cancer

• No exposure to an environmental risk factor 
of primary interest during the postnatal 
exposure period was associated with any 
cancers



Recommendations

• NJDHSS should continue tracking of 
childhood cancer in Dover Township

• Efforts should be continued to reduce or 
interrupt environmental exposures

• ATSDR and NJDHSS should continue 
educational efforts on cancer and 
environmental health 



Cause and Effect?

• Was the study designed and conducted 
properly? How accurate were exposure 
assessments?

• How strong is the statistical association?
• Is the association biologically plausible?
• Is the finding consistent with other studies?
• Do disease rates decline after exposures are 

reduced?



Leukemia (Age 0-19) and 
Prenatal Exposure to Wells G & H

Woburn, MA

Group Exposure Level
Adj. Odds Ratio

(Confidence
Interval)

Males
and

Females

Never
Least
Most

--
3.5 (0.2-58)

14.3 (0.9-225)



Leukemia Incidence in Woburn
Age 0-18 Years, 1969-1999
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Time Trend in Childhood Cancer Rates
1979-2000 (Revised and Updated)
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Reports Available on Web

http://www.state.nj.us/health/eoh/hhazweb/
dovertwp.htm


	Dover Township (Toms River) Childhood Cancer Investigation
	Response to Community Concerns
	Process to Investigate Concerns About Cancer and the Environment
	PHRP Reports
	Childhood Cancer Incidence: Ocean County Towns, 1979-1995, Ages 0-19 Years
	Time Trend in Childhood Cancer Rates1979-1995
	Childhood Cancer IncidenceDover Township, 1979-1995, Ages 0-19 Years
	Identified Environmental Exposures
	Initial FindingsPublic Health Response Plan
	Epidemiologic Study
	Study Questions Related to Environmental Exposure Pathways
	Other Risk Factors Under Study
	Approach to Exposure Assessment for Environmental Factors
	Water Distribution System Models
	Air Pollutant Dispersion Models
	Monthly Average Estimates for Ciba-Geigy Emissions (January 1984)
	Interview Study Exposure Indices
	Water Source Exposure Data for Hypothetical Subject
	Drinking Water fromParkway Well Field
	Leukemia (Age 0-19) and Prenatal Exposure to Parkway Water (1982-1996)
	Leukemia (Age 0-19) and Prenatal Exposure to Parkway Water (1982-1996)
	Drinking Water fromOther Community Sources
	Air Emissions
	Leukemia (Age 0 - 4) and Prenatal Exposure to Ciba-Geigy Air Emissions
	Summary of Findings Related to Primary Environmental Factors
	Summary of Findings Related to Primary Environmental Factors,continued
	Recommendations
	Cause and Effect?
	Leukemia (Age 0-19) and Prenatal Exposure to Wells G & HWoburn, MA
	Leukemia Incidence in WoburnAge 0-18 Years, 1969-1999
	Time Trend in Childhood Cancer Rates1979-2000 (Revised and Updated)
	Reports Available on Webhttp://www.state.nj.us/health/eoh/hhazweb/dovertwp.htm

