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Breast Cancer and Environmental Risk Factors--Questions,
Answers, and Information

What Are the Risks and Risk Factors
Associated with Breast Cancer ?

Breast cancer is the most common form of cancer in
women, with a life-time risk of 1 in 8 of developing this
disease.  Well-established risk factors include: advancing
age, early menarche, late menopause, a first degree
relative with the disease, late age at first birth and high
socioeconomic status (See table entitled “Human Breast
Cancer Risk Factors” on page 2 for more information).

Lifetime exposure to the hormone estrogen is thought
to play a key role in the development of breast cancer.
Two of the well established risk factors, an early onset

of menarche and a late onset of menopause, increase a
women’s lifetime exposure to the hormone estrogen.
Other less established risk factors, such as post-
menopausal obesity, have also been associated with
higher levels of circulating estrogens.

How Can Environmental Factors Affect Breast
Cancer Risk?

The role of the environmental risk factors (defined as
anything extrinsic to the individual) in breast cancer have
long been suspected in influencing breast cancer risk
since only about 30-40% of breast cancer risk can be
explained by the established risk factors. Of particular
concern is how exposure to environmental risk factors

Table 1
The Risk of Getting Breast Cancer

   By age 25 One in 19,608
   By age 35 One in 622
   By age 45 One in 93
   By age 55 One in 33
   By age 65 One in 17
   By age 75 One in 11
   By age 85 One in 9
   Ever One in 8

Source:  the  National Cancer Institute

Breast Cancer in the United States
Total Estimated New Cases:   184,300
Total Estimated Deaths:           44,300

More than 75% of the breast cancers
 diagnosed each year in the United States
 will occur in women over 50 years of age

 Source:  American Cancer Society, 1996
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during pre-puberty and puberty, when the breast is under
rapid development, may affect breast cancer risk later in
a woman’s lifetime.

Diet, ionizing radiation, and chemicals that may mimic
the effects of the hormone estrogen are examples of
environmental factors that may affect breast cancer risk.
Studies suggest that a diet low in fruits and vegetables,
low in carotenoids, or low in dietary fiber may increase
the risk of developing breast cancer.  Exposure to very
high levels of ionizing radiation (atomic bomb victims)
can damage genetic material (DNA), leading to harmful
“mutations”  in the DNA that increase the risk of
developing breast cancer.

There is considerable controversy over the role of
substances that mimic the effect of the hormone estrogen
and breast cancer risk. For example, high alcohol use,
especially when started at an early age when the breast
is still under development, may increase breast cancer
risk by increasing the level of circulating estrogens.
However, whether low-doses of estrogens used currently
in oral contraceptive agents (OCAs) or in post-
menopausal estrogen replacement therapy affects breast
cancer risk is still controversial.

Persistent Organochlorine Chemicals and
Breast Cancer—the Controversy

There has been recent concern that long-term exposure
to certain persistent organochlorine compounds may
increase breast cancer risk by affecting estrogen
metabolism. The pesticide DDT, and the industrial
contaminants polychlorinated biphenyls (PCBs) have not
been used in the US in 20 years, but because of their
widespread use in the past and their very slow
degradation, they continue to persist in the environment.
Fish exposed to these chemicals in contaminated waters
accumulate these compounds in the fatty tissue of their
bodies.  Consumption of fatty  fish is one of the dominate
routes of exposure of humans to these compounds.

Some Organochlorines Can Act as
“Estrogen Mimics”

Some of the PCB compounds and DDT metabolites can
act as estrogen mimics. While a recent study by Dr. Mary
Wolff and her colleagues detected higher levels of DDT
metabolites in the blood of women with breast cancer
compared to controls without breast cancer, another study

Human Breast Cancer Risk Factors

Established Risk Factors Potential Risk Factors Equivocal Risk Factors Suspected Risk Factors
(some consistent evidence) (conflicting evidence)

•Advancing Age •Did not breast feed   •Hormone Replacement Therapy •Environmental Estrogens

•Early Menarche •Height •Pesticide Exposure
  •Use of OCAs*

•Late Menopause •Post-Menopausal Obesity •Ultra Violet (UV) Radiation
  •PCB/PBB Exposure

•First Degree Relative •Diet Related Factors
  with breast cancer   -low fruits and vegetables   •DDT Exposure •Progesterone containing

  -low fiber OCA*
•Late Age at First Birth   -low carotenoids   •Diet Related Factors

    -High fat diet •OCA* use prior to first
•High Socioeconomic Status •High Alcohol Use     -Low vitamin C pregnancy

    -Low folate
•Smoking     -Childhood diet •Electromagnetic Fields

    -Not breast fed as infant
•High Dose Estrogen OCA* •Caffeine Exposure

•Ionizing Radiation •Suspected mammary
carcinogens identified by

•Gene Alterations National Toxicology Program
(BRCA1, BRCA2, p53) in laboratory rodent studies

•Benign Breast Disease

*OCA=Oral Contraceptive
Agents

Adapted from Freudenheim and Potishman, 1996, by S.M. Snedeker and C. Devine, 5/21/96
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Suzanne M. Snedeker, Ph D,  Adjunct Assistant Professor,
Institute for Comparative and Environmental Toxicology,
is the research project leader of BCERF responsible for
compiling the environmental risk factors databases.
Before coming to Cornell she was with the National
Toxicology Program, National Institute of Environmental
Health Sciences (NIEHS) .  Suzanne’s area of expertise
is mammalian reproductive toxicology.

by Dr. Nancy Kreiger and associates did not find
significant differences in the levels of DDT metabolites
in the blood of breast cancer patients compared with
controls.  The controversy surrounding these studies has
highlighted the concern about the possible role of
environmental contaminants and breast cancer, and more
extensive studies are currently being conducted across
the US on the relationship of persistent organochlorines
and breast cancer risk.

Breast Cancer and Environmental Risk Factors
in New York State

Of concern in New York State is whether environmental
factors can account for the higher incidence of breast
cancer in certain counties. Before the “suburbanization”
of Long Island, agricultural practices included extensive
use of persistent pesticides such as DDT. As a result of
testimony in the early 1990’s, Congress mandated that
certain risk factors, including contaminated drinking
water, sources of indoor and ambient air pollution,

pesticides, electromagnetic fields, hazardous and
municipal waste and other toxic chemicals be studied as
a part of the Long Island Breast Cancer Study Project.  It
should also be noted that counties with the highest
incidence rates of breast cancer include counties on LI,
in boroughs of New York City and in upstate New York
(see below, Figure 1, Female Breast Cancer Incidence
Rates by Counties in NYS). Clearly, the relationships
between environmental risk factors and breast cancer are
an issue of concern in suburban, urban, and rural  New
York State counties.

Figure 1
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Providing Science-Based Information for Decision-Making

Governor George Pataki, in his State of the
State address, gave additional visibility to
breast cancer as an important women’s
health issue when he announced  that
$250,000 would be added to the executive
budget:

The Cornell Program on Breast Cancer and
Environmental Risk Factors in NYS was established in
November, 1995 following two meetings of an Ad Hoc
Discussion Group (See page 5) brought together and
facilitated by Cornell faculty at the request of Cornell’s
president, Hunter Rawlings, III. In August, 1995, Senator
Alfonse D’Amato asked President Rawlings for the
University’s assistance in advancing understanding and
cooperative efforts among various parties concerned
about the elevated rates of breast cancer on Long Island
and elsewhere in New York State, and with measures
necessary to reduce the occurrence of the disease. He
specifically sought the University’s assistance in
addressing data needs regarding exposure to pesticides
and other environmental agents in New York State. This
request resulted from discussions between Senator
D’Amato, State Senator Michael Tully and several breast
cancer interest groups from Long Island.

Lack of science-based information and the inaccessibility
of data on both breast cancer and pesticide use were
immediately identified as areas of concern. Four areas
of possible activities were identified:  1) possible
replication the 1980 study of pesticide exposure and
disease in male farmers, but focusing on the female farm

members (NYS Department of Health now has a two-
year study underway; look for article in next issue.); 2)
need to identify sources of data/information on pesticide
use and disease, especially breast cancer, determine their
availability and, if possible, assemble, review, and
validate existing data on pesticides and breast cancer; 3)
the need to gather data of pesticide use and explore
relationships between pesticide use, exposure, and
disease;  and 4) consider gaps in scientific knowledge as
well as public awareness and understanding of possible
relationships of breast cancer and environmental
contaminants, especially pesticides, that could be
addressed by research and outreach/education efforts.

A Role For Cornell

The Cornell participants agreed there was, indeed, a role
for Cornell University as:  1) facilitator of open forums
for discussion by any and all interested stakeholders (See
piece on Ad Hoc Discussion Group on page 5); 2)
objective provider of science-based data and informa-
tion on hormonally related cancers including breast can-
cer and their relationship to environmental risk factors
(erfs) including pesticides; 3) developer of an accessible
repository for pesticide-use data; and 4) developer,
provider and deliverer of educational materials. In
addition, as the above were being undertaken, gaps in
knowledge related to breast cancer and ERFS could be
identified and brought to the attention of scientists and
funding agencies.

In support of these efforts and with monies from Cornell
University, Ithaca and Cornell Medical College, New
York City,  a new program focusing on women’s health
was established:  the Cornell University Program on
Breast Cancer and Environmental Risks Factors in New
York State (BCERF) with June Fessenden MacDonald,
PhD, Division of Biological Sciences, as chair.
Organizationally BCERF is within the Institute for
Comparative and Environmental Toxicology in the
Cornell University Center for the Environment. The goal
of the program is:

To better understand the relationship between breast cancer
incidence and that of other hormonally-related cancers

and environmental risk factors and to make this
information available on an on-going basis

to the citizens of New York State.

For services and expenses of Cornell University
for activities related to investigation of any link
between [potential]  environmental risk factors
(including pesticides) and breast cancer, including
developing methods for electronic reporting and
computerization of pesticide use data in
consultation with the Department of
Environmental Conservation; identification of
any gaps in information, compilation and
dissemination of  information on relevant
scientific studies; identification of promising
areas for further study; continuation of the
existing Cornell University ad-hoc group on the
issue; and dissemination of public education
materials and appropriate on-line data bases.
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William Smith, MS, Senior Extension Associate of the
Pesticide Management Education Program, and its
director, Donald Rutz, PhD were identified to head the
pesticide-use information database software development
component of the project. Suzanne Snedeker, PhD,
Adjunct  Assistant Professor of Environmental
Toxicology and Health, Institute for Comparative and
Environmental Toxicology, was hired as project leader
to develop the erf databases relevant to breast cancer and
translate the data into usable information. Carol Devine,
PhD, Assistant Professor of Women’s Health and
Nutrition, Division of Nutritional Sciences, will
coordinate preparation of informational and educational
materials, and their dissemination through the Cornell
Cooperative Extension system. (Note: her first
information sheet on phytoestrogens is completed; copies
may be requested on tear sheet on page 7.) Just joining
us as Extension Project Leader is Carmi Orenstein, MPH
and Carin Rundle as Administrative/Outreach
Coordinator for the program.

The BCERF program is positioned to call on the
collective expertise and efforts of Cornell faculty in Ithaca
and New York City; currently about 40 have indicated
interest and willingness to participate. The foundation
for this program comes from Cornell’s strength in
toxicology (immunological, molecular, biomarker,
nutritional, chemical, ecological); environmental studies;
nutrition; food safety and health; risk communication,

education and management; pesticide research,
management and education; and in the public policy area;
The Medical College, including the Strang-Cornell
Cancer Prevention Center, adds strengths in
epidemiology, clinical studies, nutrition, education, and
management - all dedicated to women at risk for breast
cancer. Cornell Cooperative Extension, on campus and
in the 57 counties of New York State and the 5 boroughs
of New York City, provides successful  experience in
translating and applying research findings to assist New
York State citizens in informed decisionmaking.

Interest in and support for the Cornell University program
has been overwhelming; much greater than anyone in
BCERF ever imaged. The need for objective science-
based information on environmental risk factors and their
relation to breast cancer by women concerned about risk,
public officials with concerned constituents, community
women’s health networks and public health officials, and
the media is greater than even the ad hoc discussion group
participants anticipated.

More details on the program, its goal and on the Ad Hoc
Discussion Group are in a White Paper for Discussion. To
request a copy of: the white paper, the BCERF information
sheet, or BCERF Fact Sheet No.1, “Phytoestrogens and Breast
Cancer: Another Reason To Eat Your Vegetables”  fill in the
tear sheet on page 7 and return to the  BCERF Program office.
The White Paper and the BCERF information sheet are also
available on the World Wide Web at:
http://www.cfe.cornell.edu/bcerf/

Ad Hoc Discussion Group

The next meeting of the group is on Friday,
June 21, 1996 at Cornell University in Ithaca.
For more information on the meeting or a copy
of the white paper, check the appropriate box
on the tear sheet on page 7 and return it to the
program office or call Carin Rundle at 607/
254-2893; email: breastcancer@cornell.edu.

The Ad Hoc Discussion Group provides an open and
neutral forum for any and all stakeholders to come
together to discuss issues related to breast cancer and
environmental risk factors.  Among past participants have
been women from breast cancer groups,
environmentalists, representatives from state and county
farm bureaus and societies, agribusiness, chemical
manufacturers,  state agencies (NYS Dept. of Health,
NYS Dept. of Environmental Conservation, NYS
Agriculture & Markets) and NYS legislative and
executive branches of government as well as Cornell
scientists, medical professionals, and personnel
representing Cornell Cooperative Extension.  The group
has met 4 times in Ithaca, Albany and on Long Island to
learn together about the issues from different perspectives
and to identify needed science-based information for

individual decision-making as well as public policy
making.  At their request, a white paper for discussion
was prepared outlining general areas of consensus by the
group and the plans of the Cornell BCERF program.

“We Need to Know”

“Learning Together”
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Full-Use Pesticide Reporting: California’s Unique System

Early in the discussions of the Cornell Program on Breast
Cancer and Environmental Risk Factors in New York
State (BCERF), Ad Hoc Discussion Group participants
identified the need to make information on pesticide use
more complete and more accessible.

Existing information, including pesticide-use records
required by New York State, is not yet available in a
format which interested individuals or organizations can
easily use. BCERF’s plan of action to address this issue
is to facilitate the development of computer software to
support electronic databases for pesticide-use information
in NYS. This will include working with the NYS
Department of Environmental Conservation (DEC) to
develop software for pesticide-use information currently
required by NYS and possibly software for pesticide-
use information not currently required by the DEC.

Developing an Electronic Database
on Pesticide Use

Donald Rutz and William Smith of Cornell’s Pesticide
Management and Education Program (PMEP), and Bob
Haggerty of the DEC are the Project Leaders for the
pesticide-use software development component of
BCERF. They need to determine what features in a data-
base will best meet the goal of providing accessible
information, and be acceptable to all stakeholders. “It’s
easy to build a database,” says Smith, “the challenge is
to build a meaningful, understandable, and useful one,
and one which the regulated community can also buy
into.”

Reviewing other state’s reporting requirements and
formats for making the information publicly available
provides the Project Leaders with the opportunity to
compare and contrast the situation in NYS and determine
what improvements might be feasible here.

California’s Full-Use Reporting System

Toward that end, members of PMEP and DEC recently
had the opportunity to participate in a meeting in
California that explained that state’s Pesticide-Use
Reporting System (PURS). The two most important
differences between PURS and what currently exists in
NYS are: 1) California’s system is “full-use reporting,”
which means that there is documentation of every
pesticide application (except residential use), and 2)
printed reports and a full electronic database are available
to all interested individuals or organizations.

The full-use reporting system creates a much more
complete picture of pesticide use than is available in NYS.
Both commercial and private pesticide applicators report
in California, while only commercial applicators report
in NYS. Further, while commercial applicators in
California must report their pesticide uses within seven
days, in NYS reporting is required only annually. A
system to confirm applicator use information shows 99%
compliance in California, while NYS has no formal way
to check accuracy of reporting.

California’s PURS requires much more detail about each
application than is required on the NYS commercial
applicator annual reports.  This additional information,
such as geographic and field location, acres or units
treated, and date and time of application allows for the
data to be useful in a variety of areas. The information
generated from PURS is used in risk assessment, worker
health and safety, groundwater protection, protection of
endangered species and other areas of education, policy
and planning. Determining possible associations between
pesticide use and human health is a long-term goal for
the still-new full-use reporting system.

What Can NYS Learn from California?

What can NYS learn from California’s unique full-use
reporting system? The first lesson is clearly that we need
more complete pesticide-use information. Bill Smith of
Cornell PMEP explains that, in order for a reporting
program to be worthwhile, “all of the approximately
38,000 licensed pesticide applicators in NYS should be
required to report all pesticide use.”

Certainly NYS could not adopt a system like PURS in
the very near future. “We need to realize that California
was able to build on a foundation of previous reporting
requirements that many states never had,” says Smith.
But, he also sees opportunity for learning from
California’s approach. “California held more than eighty
public hearings before this system was developed and
implemented.  NYS must at least do a feasibility study
to invite input and clarify expectations.”

California also has unique financial and governmental
structures in place to support its reporting system. The
County Commissioner offices are the backbone of the
whole program, receiving all reporting information. The
extensive personnel and resources required by this system
are subsidized by a Mill Assessment: 2.2 cents for every
dollar of pesticide sold. Whether a NYS version would
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—add me to your mailing list
—send me a copy of the White Paper
—send me a copy of the BCERF Information Sheet
__send me a copy of the Phytoestrogen Fact Sheet
__send me a copy of the Report on the California PURS

NAME_________________________________________________

Address__________________________________________

__________________________________________________

Telephone_________________________

Fax ______________________________

Email_____________________________

WHAT’S NEW
“ON THE WEB”

http://www.cfe.cornell.edu/bcerf/

There are three new postings on the BCERF Web site.

1) Under Graphics and Tables there are two new color
coded maps that show the breast cancer incidence and
mortality rates by county for New York State.

2) Project Leader Bill Smith (Pesticide Management
Education Program) has posted his Report on the
California Pesticide Full Use Reporting System.
California has the most extensive requirements for
reporting pesticide use in the United States, and Bill
recently visited California to gain some incite into the
workings of the California pesticide reporting system.

3) The Ad Hoc Group White Paper for Discussion
includes:

-Background information about breast cancer and
environmental risk factors
-A table with the counties with the highest breast cancer
incidence rates in New York State
- History of the Ad Hoc Group and the BCERF Program
- BCERF Program Goals
- Proposed Plan of Action for the next two years.

And if you have not yet checked it out, go browse through
Hyperlinks to Related Web Sites for a wealth of informa-
tion on breast cancer and the environment.  We welcome
your comments—send them by email to:
breastcancer@cornell.edu email address.

Cornell University
Program on Breast Cancer and
Environmental Risk Factors in
New York State
110 Rice Hall, Cornell University
Ithaca, NY  14853-5601
Phone: (607) 254-2893
FAX: (607) 255-0238
E-Mail: breastcancer@cornell.edu.

Please mark the appropriate request, print
your name and address and mail to:

require some sort of tax or a higher registration fee
remains to be seen, but a more effective system would
certainly require funding.

Even before additional reporting requirements might
come into effect, NYS could benefit from coordinating
efforts which produce pesticide-use information. For
example, the New York State Department of Agriculture
and Markets collects representative survey information
on pesticide use on fruit and vegetable crops.  Cornell
PMEP collects pesticide-use information through the
National Agricultural Pesticide Impact Assessment
Program. “It would be a benefit to NYS for these
programs and others to work together to build a common
database.”

For the complete text of a summary report on the
California PURS and implications for NYS, please see
What’s New on the BCERF Web Site: Report on the
California Pesticide Full-Use Reporting System  at:
http://www.cfe.cornell.edu/bcerf/

Carmi Orenstein, MPH, is the Extension Project Leader
for BCERF and Editor of  “The Ribbon”.  Previous to
joining BCERF, Carmi was the Occupational Health
Educator for the Cornell New York State School of In-
dustrial and Labor Relations.

by Suz Snedeker,  BCERF “Webmaster”
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Cornell University
Program on Breast Cancer and Environmental
Risk Factors in New York State
110 Rice Hall, Cornell University
Ithaca, NY  14853-5601
Phone: (607) 254-2893
FAX: (607) 255-0238
E-Mail: breastcancer@cornell.edu.

The Ribbon  is published by the Cornell Program on
Breast Cancer and Environmental Risk Factors in New
York State.  Comments are welcome; contact the
Editor

Chair, BCERF
June Fessenden MacDonald, Ph.D.

Project Leaders
Carol Devine, Ph.D.
Donald Rutz, Ph.D.
William Smith, M.S.
Suzanne M. Snedeker, Ph.D.

Editor and Project Extension Leader
Carmi Orenstein, M.P.H.

Associate Editor and Designer
Carin Rundle, Administrative/Outreach
Coordinator

PROGRAM NEEDS

Currently BCERF has several equipment and research assistant
needs for which there are not now available funds. Below are
some of the immediate needs that we have identified that would
greatly help our staff in responding more quickly to the currently
unmet need for objective science-based information. Financial
contributions for BCERF, made out to Cornell University, should
be sent to the address below

• Teleconferencing equipment for participation  by stakeholders
in meetings they cannot attend -- $1595.

• Student Research Assistants (6-8 per semester) for the academic
year to help with library research for the ERF database, to assist
with software development of pesticide-use database, for
assistance with the preparation and distribution of educational
and outreach materials such as The Ribbon, and to help with
maintenance and updating of the WWW homepage -- $800 per
student per semester.

• Computer workstations (PowerMacs) and software for research
assistants. One is needed immediately for graduate research
assistance working on the ERF database and three more will be
needed at the start of the fall semester --  $3500 each.

• Graphic software/map program for production of breast cancer
incidence maps and other graphics for outreach and educational
material and the WWW -- $518.

• Laptop computer for use by staff members while traveling to
counties in the state --  $1650.
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