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Introduction 

• Some breast cancer is genetic, but most is not. 

• Studies from Scandinavia on identical twins suggest that 

only 27% of breast cancer can be attributed to heritable 

factors. 

• “This finding indicates that the environment has the 

principal role in causing sporadic cancer” (Lichtenstein et 

al., NEJM 343: 78: 2000). 



Our Hypothesis 

• Estrogen is known to be a major risk factor for breast 

cancer, and many chemicals have estrogenic activity.  

Other chemicals are known to be carcinogens. 

• If environmental factors play a dominant role in incidence 

of breast cancer, living near a contaminated waste site 

might result in an increased risk. 

• In New York we have excellent resources for testing the 

hypothesis that residence near a contaminated site 

increases risk of breast cancer. 

• Our study investigated rates of hospitalization with a 

diagnosis of breast cancer in relation to residence near a 

hazardous waste site containing different chemicals. 



1. The NYSDOH SPARCS 

records all diseases (up to 

15) identified in every 

hospital inpatient by ICD-9.  

The publically available 

dataset also provides age, 

gender, race, zip code of 

residence and method of 

payment of hospital charges.  

We have this data for the 

years 1993-2008, with 

approximately 2.5 million 

entries per year. 

 

1. Median family income 
(MHI) was obtained by zip 
code from the 1990 and 
2000 US census through 
Claritas, Inc., and was 
divided into quartiles after 
exclusion of the upper and 
lower 10%. 

2. Urbanicity (UR) data was 
also obtained from the US 
census, and divided into 
tertiles based on 
population density. 

 

Health Data: SES and Urbanicity Data  



Hazardous Waste Site Data 

• The NYS Department of Environmental Conservation 

maintains a listing of all hazardous wastes sites (n=818) 

in New York that pose potential threats to human health. 

• Each entry includes the location and lists the major 

chemicals found at the site. 

• We have used this data to characterize every zip code 

(except NYC) based on whether or not it has a hazardous 

waste sites and if so how many and what kind of 

chemicals are found there. 

• We characterized each zip code as having persistent 

organic pollutants (POPs), volatile organic compounds 

(VOCs), other wastes or no identified waste site. 



 

 

Hazardous waste site (HWS) 

Zip code containing two or three HWSs 

Zip code containing four or more HWSs 

Zip code containing one HWS 

Zip code without HWS 

Map of zip codes containing various numbers of hazardous waste sites 

in New York State (exclusive of New York City) 



 Map of zip codes containing various types of hazardous waste sites in New 

York State (exclusive of New York City) 



The Study Population 

Total Discharge     Total Person-Years        Discharge Rate 

Clean                52,172              24,021,536   217 

POPs                26,425               12,155,141   217 

VOCs                33,833               15,127,146   224 

Caucasian          107,272               48,909,947   219 

African-American   8,084  3,789,361   213 

30-39    5,893               11,819,504     50 

40-49  19,385                12,740,803  152 

50-59  23,544                10,209,501  231 

60-69  24,846   7,449,894  334 

70-79  25,172    6,040,113  417 

1st MHI  16,516  11,231,978  208 

2nd MHI   19,728    9,741,604  203 

3rd MHI   22,534  10,696,873  211 

4th MHI   49,715  21,028,853  236 

UR1   10,895    5,891,845  185 

UR2   18,688    9,066,261  206 

UR3   85,773  37,741,202  227 

 

 







 Table. The RRs of hospital discharge rates of breast cancer for various subgroups of 

women in zip codes containing one hazardous waste site as compared to zip codes 

without any hazardous waste site 

a RR=rate ratio; CI=confidence interval; The significant RRs were shown in bold (p <0.05); Age was adjusted; 
b MHI=medium house income; 1st Q: $26151- $32853, 2nd Q: $32853-$39047, 3rd Q: $39047-$51909, 4thQ: $51909-$58673;  
c UR1: less than 25% of the population living in urban area, UR2: 25%-75% of the population living in urban area, UR3: greater than 

75% of the population living in urban area.  









Table S5. The RRs of hospital discharge rates for breast cancer as a function of 

TRI sites, race, age, income and urbanicity (based on the main effects model) 

a RR=rate ratio; CI=confidence interval; The significant RRs were shown in bold (p <0.05);  
b MHI=medium house income; 1st Q: $26151- $32853, 2nd Q: $32853-$39047, 3rd Q: $39047-$51909, 4thQ: $51909-$58673;  
c UR1: less than 25% of the population living in urban area, UR2: 25%-75% of the population living in urban area, UR3: greater than 

75% of the population living in urban area; 
d TRI: Toxic Release Inventory. 



Implications from this Study: 

• These results support the hypothesis that exposure to 

some environmental chemicals increases the risk of 

development of breast cancer. 

• The strongest associations were seen for VOCs.  VOCs 

are present everywhere.  We are all exposed to them 

every day.  

• VOCs are present in many consumer products, and there 

are clearly significant public health concerns if VOCs 

increase the risk of breast cancer.  

• The major route of exposure to VOCs is inhalation.   



Limitations and Needed Future Research 

• There are limitations to our study in that we are utilizing 

hospitalization rates, not incidence. 

• Ecologic studies such as these must be viewed as being 

hypothesis-generating. 

• Further study is important to determine the roles of 

different contaminants.  Even VOCs are mixtures. 

• It is important to determine the basis of the racial 

differences.  Is it genetic susceptibility, or some other 

social factor that makes African-American women more 

vulnerable to waste sites, when their overall rate of breast 

cancer is less than that of Caucasian women. 



Conclusions: 

• Living near to a hazardous waste site, especially one 

containing volatile organic compounds, is associated with 

an increased risk of being hospitalized for breast cancer.   

• There remain uncertainties as to which chemicals are 

most responsible for these associations. 

• African-American women, although less likely to be 

hospitalized for breast cancer, show a stronger 

association with the waste sites than do Caucasian 

women.   

• Genetic susceptibility and life-style factors that are not 

captured by the hospitalization dataset may be 

responsible for these racial differences. 
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