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EXECUTIVE SUMMARY

BACKGROUND
To address the complex problem of how environmental exposures and personal susceptibility
factors influence breast cancer risk, the National Institute of Environmental Health Sciences
(NIEHS) and the National Cancer Institute (NCI) co-funded the Breast Cancer and the
Environment Research Program (BCERP) in 2003. The aim of the BCERP is to study
environmental exposures that may predispose a woman to breast cancer throughout her life, with
a focus on specific periods of time referred to as “windows of susceptibility” when the
developing breast may be more vulnerable to environmental exposures.
The program awarded grants to four institutions to establish the Breast Cancer and the
Environment Research Centers (BCERCs) over an initial seven-year period. All the BCERCs
worked in partnership with advocacy groups to add insight and experience to the research effort,
leverage their expertise in outreach activities, and translate research results into outreach
materials to improve understanding of how environmental exposures influence breast cancer risk.
The BCERP was extended for another five years through new funding opportunities.
The current report presents the findings of the BCERP Needs Assessment Study funded by the
NIH Evaluation Set-Aside Program. The primary objective of the study focuses on BCERP
research translation and dissemination activities during the initial phase of the program. The aims
of the project are to determine if translational materials developed under the BCERP are
sufficient “as is,” should be modified, or if new materials are needed to effectively communicate
key BCERP messages, and to identify appropriate and effective media formats for each identified
target audiences. The study intends to provide NIEHS and NCI with a prioritized list of target
audiences as well as their information needs, and metrics for evaluating the success of the
program.
METHODOLOGY
The BCERP Needs Assessment Study consists of two inter-related components: a comprehensive
review of BCERP published literature from 2003 to 2010, and a structured survey of key
informants. This report presents findings from the key informant interviews. Results from
reviewing the BCERP published literature are contained in a separate document.
The key informant survey contains five distinct groups of individuals: (1) BCERP researchers,
COTC members, and Breast Cancer and the Environment Working Group (BCEWG) scientists;
(2) advocates from BCERP and BCEWG; (3) volunteers from NCI Consumer Advocates in
Research and Related Activities (CARRA); (4) NIH staff who are familiar with BCERP
activities; and (5) other NIH staff with expertise in communication.
Separate versions of survey questions were developed for each of the five groups of respondents.
They contained (a) core questions to which all participants were asked to respond, and (b) other
questions that applied to certain groups of respondents.
With the exception of the CARRA volunteers, the project’s COTR and project co-lead provided
the names of potential participants for the key informant interviews. Altogether, 33 telephone
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interviews were completed for the study, with an average length of interviews between 59 to 91
minutes among the five survey groups.
KEY STUDY FINDINGS
The key findings of the key informant surveys of the BCERP Needs Assessment Study are
summarized in the following topic areas.
Knowledge of Environmental Exposures and Breast Cancer Risk






About two-thirds of the BCERP and BCEWG advocates and almost all of the NIH staff
reported being either moderately or very familiar with the topics of environmental
exposures and cancer risk, especially breast cancer risk, while all of the CARRA
respondents and three out of four NIH staff reported being quite knowledgeable about
risk communication.
In seeking information pertaining to environmental influences on cancer and breast
cancer risk, the more frequently mentioned sources are: (a) NIH Web sites: NCI and
NLM; (b) advocacy organizations: the Breast Cancer Fund and the Silent Spring Institute
Web sites; and (c) other Internet sources: WebMD site and the Google search engine.
Regarding the primary sources for information about environmental influences on cancer
and breast cancer risk designed specifically for lay audiences, the resulting responses
were similar to those noted above. However, the NIH staff thought most of the
information was uneven and might not be current, while the advocate respondents
thought the majority of such information was very useful and effective for their needs.

Basic Concepts and Communications for Target Audiences










The General Public
Most of the survey respondents included in their list of basic concepts that should be
understood by the general public (including parents, young children, and care givers): (a)
associations between chemical exposures and early menarche and increased breast cancer
risk, and (b) windows of susceptibility.
The preferred communication formats include posting information materials on the Web
site, providing printed materials, and channeling press releases and public services
announcements through media organizations.
The majority of the researchers and advocates believed quite a bit of material has already
been developed and disseminated to the public. The NIH staff also thought such materials
were either widely or somewhat available.
Health Care Providers
The survey groups identified the following basic concepts that health care providers
should understand: (a) windows of susceptibility, (b) early puberty and potential
consequences related to breast cancer risk, (c) chemical and environmental exposures as a
risk factor, and (d) radiation from medical screening as a risk factor.
The preferred communication formats for health care providers were: (a) continuing
medical education, (b) patient education materials, and (c) online learning resources.
More than half of the BCERP and BCEWG scientists thought that some relevant
communication materials for health care providers existed already; however, the majority
of advocates and NIH staff did not think so.
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Policy Makers
The common basic concepts identified by the survey respondents for policy makers to
understand about environmental influences on breast cancer risk included: (a) potential
risks from environmental exposures and their association with breast cancer, and (b) the
presence of chemicals in household products and breast cancer risk. Furthermore, the
researchers and scientists added awareness of the precautionary principle to the list of
basic concepts for policy makers; the advocates added the concepts about awareness of
existing state legislation related to reducing cancer risks and knowledge of special
population subgroups who are more susceptible to breast cancer; and the NIH staff
included concepts on the low-dose effects of endocrine disruptors and the
intergenerational nature of breast cancer.
The preferred communication formats for policy makers included: (a) presentations and
testimonials, (b) face-to-face meetings, and (c) research briefs.
Less than half of the respondents from the different survey groups thought such materials
were available.
Media Organizations
Respondents from the various survey groups identified different concepts for media
organizations to understand. The BCERP and BCEWG scientists said media
organizations should be aware of the same basic concepts as the general public; the
advocates focused on the concepts of windows of susceptibility, exposures to toxic
substance, and early puberty; and the NIH staff identified the timing of environmental
exposures as well as intergenerational effects of exposures and gene-environment
interactions.
The preferred communications formats for media organizations were mainly (a) press
releases and press conferences, (b) educational campaigns, and (c) online resources. The
advocates added one-on-one meeting between researchers and the media, and the NIH
staff mentioned the need to offer training for science writers and journalists, and the use
of media consultants to guide researchers in their communication efforts with the media.
Finally, more than half of the respondents from the various survey groups believed that
communication materials that address the concepts identified already exist for media
organizations.

Government Information on Environmental Influences and Breast Cancer Risk







All of the NIH staff responded that they were aware of existing government sources of
information specifically designed for lay audiences related to environmental influences
on breast cancer risk. NCI was the most frequently mentioned source, followed by
NIEHS. Almost half of the respondents stated that the existing content was quite current.
Only a small number of NIH staff thought the existing information was moderately
effective as risk communication tools.
The main suggestions for improving existing government sources of information
targeting lay audiences included: (a) make the information widely accessible, and
preferably through one central site; (b) customize the information to a fifth grade reading
level; (c) provide up-to-date information and the latest research findings; and (d) make
the Web site visually engaging.
In terms of key audiences for government information about the role of the environment
on breast cancer risk, the top priority was the general public, followed by policy makers,
women with breast cancer, and advocacy organizations and scientists.

Development and Usage of BCERP Information Materials
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All but one of the BCERP researchers, COTC members, and BCEWG scientists had been
involved in the translation of BCERP research findings to materials for the lay public.
The majority of the advocate respondents described their experience with the
development of BCERP outreach materials to be either positive or very positive.
All of the BCERP and BCEWG advocates had used some of the BCERP outreach
materials mainly for educational purpose. Most of them found such materials to be very
useful. However, two advocates felt the outreach materials could be improved, and
despite efforts to centrally maintain copies of the materials, not all sites have submitted
copies of their materials for use by all.

Research Translation and Dissemination





Most of the survey respondents identified the following criteria for determining if a
research finding is ready for translation and dissemination: rigor in study design, validity
of data, reproducibility, and publication in peer-reviewed journals.
The key behaviors identified that demonstrate effective research translation and
dissemination are: (a) the target audience seeks and retains accurate information, (b)
changes in consumer behavior, (c) increased number of public campaigns and advocacy
activities, and (d) increased press coverage of research findings.
In terms of the structure of a research translation and dissemination program, almost all
respondents were in agreement with the need for a public-private partnership, and it
should be structured around a multidisciplinary team with individuals representing
scientists, health care providers, advocates, and community organizations. Also, they
should work collaboratively and develop mutual understanding.

Status of BCERP Research Translation







The NIH staff suggested that key messages related to BCERP research findings focus on
two themes: (a) how environmental exposures affect breast cancer risk, and (b) steps to
prevent breast cancer.
A majority of the survey respondents had no major concerns about messages that had
been developed from BCERP research findings to date.
Respondents from advocates and the NIH staff noted that studies on early puberty and on
chemicals are the key BCERP research findings that had been translated already.
In terms of research findings ready for translation, but not yet translated, the researchers
and scientists pointed to studies on early puberty and results of the epidemiological study,
and the advocates identified the studies on risk associated with bisphenol A (BPA),
toxicological risks of flame-retardant agents, and studies on bio-monitoring. However,
the NIH staff involved in BCERP activities said all findings ready for translation had
already been translated.
Finally, when asked about the other BCERP research findings not yet ready for
translation, most of the respondents said no further key research findings were ready for
translation.

Evaluation the Effectiveness of BCERP Information Materials


The BCERP researchers, COTC members, and the BCEWG scientists recommended
applying pre-test and post-test methods to evaluate the impact and effectiveness of the
information materials.
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The advocate respondents suggested the key evaluation metrics for measuring BCERP
information materials should include surveys or focus groups to assess the target
audiences’ knowledge and understanding of the materials.
To define the usefulness and effectiveness of the BCERP information materials, the
advocate respondents emphasized the importance of improving people’s health and
changing behavior.

OBSERVATIONS AND RECOMMENDATIONS
The project team received extraordinary support and valuable responses from the survey
participants. The study findings should be helpful to the BCERP leadership in charting future
courses of actions for the program’s research translation and dissemination efforts.
In addressing the study objectives, the findings demonstrated that:
(1) Translational materials: there were limited number of translated materials developed
under BCERP at the time of this study, and they were mainly designed for participants in
various research projects. Although some advocate respondents distributed them for
outreach activities, there was a need to rewrite them into plain language science-based
information for the general public as well as a need for new materials to be developed for
effectively communicating key BCERP messages to various target audiences.
(2) Communication formats: the recommended appropriate and effective communication
formats for the general public are through the Web-based information materials,
pamphlets and brochures, and public service announcements through TV, radio, and
magazines. The communication formats for the health care providers should focus on
patient education materials, continuing medical education, and online learning resources.
For the policy makers, the effective communication formats include face-to-face
meetings, presentations and testimonials, and research briefs. Finally, for the media
organizations, the effective communication formats are press releases and press
conferences, educational campaigns, and online resources.
(3) Information needs: among the various target audiences, the primary information needs of
the general public are the association between chemical exposures and early menarche
and increased breast cancer risk, and the widows of susceptibility. Health care providers
need the information about the windows of susceptibility, early puberty and potential
consequences related to breast cancer risk, chemical and environmental exposures, and
radiation from medical screening. Among the policy makers, the priority information list
includes potential risks from environmental exposures and their association with breast
cancer, presence of chemicals in household products, and awareness of the precautionary
principle. Finally, the information needs of media organizations are association with
chemical exposures and early menarche and increased breast cancer risk and windows of
susceptibility.
(4) Evaluation metrics: there are two primary sets of metrics for evaluating the success of the
BCERP program. The first set focuses on measuring the target audiences’ level of
awareness, knowledge, understanding, and adoption of the BCERP messages through
conducting pre- and post-surveys and/or focus groups. The second set focuses on an
evaluation of the impact and extent of information dissemination through an analysis of
the BCERP Web site traffic by analyzing the monthly statistics of the number of hits,
unique visitors, median time per visit, top five pages views, and other relevant indicators.
However, there are a few issues raised by a number of respondents that should be taken into
consideration by the BCERP leadership. These issues include:
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There is a lack of clear definitions for “research translation” and “key messages.”
Existing tension between the belief in the precautionary principle and the desire to delay
research translation and dissemination activities until a significant body of scientific
evidence has accumulated has limited BCERP outreach efforts.
There is a need to translate and disseminate published research findings even if there are
no identified actionable items from the research studies.
There is a perception among the advocates that most scientists do not like to work in a
transdisciplinary framework and do not always respect the advocates on the team.

Finally, recommendations for consideration during the next phase of the BCERP initiative
include the following:
(1) Develop and finalize a comprehensive research translation and dissemination plan to
facilitate the translation of the research findings into practice.
(2) Integrate the risk communication approach into the social marketing process of
disseminating the key research findings and establish guidelines for key message
development and testing in the field.
(3) Develop science-based communication guidelines about environmental influences on
breast cancer risk for the various target audiences.
(4) Design education programs for the target audiences about how to reduce environmental
exposures that may affect breast cancer risk.
(5) Develop a social marketing plan for branding the BCERP and marketing its resources to
the desired target audiences.
(6) Promote collaboration among advocates and scientists in the BCERP through
establishment of collaborative grants to develop and implement science-based
dissemination programs in the community and assess their impact and effectiveness
through rigorous evaluation designs.
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CHAPTER 1: INTRODUCTION
1.1 The Breast Cancer and the Environment Research Program
To address the complex problem of how environmental exposures and personal susceptibility
factors influence breast cancer risk, the National Institute of Environmental Health Sciences
(NIEHS) and the National Cancer Institute (NCI) co-funded the Breast Cancer and the
Environment Research Program (BCERP) in 2003. The aim of BCERP is to study environmental
exposures that may predispose a woman to breast cancer throughout her life, with a focus on
specific periods of time referred to as “windows of susceptibility” when the developing breast
may be more vulnerable to environmental exposures.
The goals of the initial phase of BCERP are threefold:
(1) Compare the molecular changes that occur in normal breast development across the
lifespan to changes that occur when environmental exposures are introduced.
(2) Conduct epidemiological studies on the timing of female pubertal events, including the
onset of breast development and age at menarche, as well as environmental and genetic
factors that may affect pubertal maturation.
(3) Integrate scientific information on the development of the mammary gland and exposureinduced changes to construct public health messages for young girls and women who
may be at increased risk for breast cancer.
NIEHS and NCI awarded grants to four institutions to establish the Breast Cancer and the
Environment Research Centers (BCERCs) over an initial seven-year period in 2003; they were:
University of California, San Francisco, University of Cincinnati, Fox Chase Cancer Center, and
Michigan State University. All of the BCERCs worked in partnership with advocacy groups to
add insight and experience to the research effort, leverage their expertise in outreach activities,
and translate research results into outreach materials to improve understanding of the influence of
environmental exposures on breast cancer risk. The Program included an advisory group, the
Breast Cancer and the Environment Working Group (BCEWG), comprised of both scientists and
advocates, to provide advice to the NIEHS Director on the progress of the BCERP. The BCERP
was extended for another five years (2010 to 2014) through new funding opportunities.
1.2 Objectives of the Study
This report presents the findings of the BCERP Needs Assessment Study funded by the NIH
Evaluation Set-Aside Program under Contract No. HHSN263200900305B. The primary objective
of the study focuses on BCERP research translation and dissemination activities during the initial
phase of the program. The aims of this study are to determine if translational materials developed
under the BCERP are sufficient “as is,” should be modified, or if new materials are needed to
effectively communicate key BCERP messages, and to identify appropriate and effective media
formats for each identified target audience. The study intends to provide NIEHS and NCI with a
prioritized list of target audiences as well as their information needs, and metrics for evaluating
the success of the program.
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CHAPTER 2: METHODOLOGY
The BCERP Needs Assessment Study consists of two interrelated components: a comprehensive
review of BCERP published literature and a structured survey of key informants.1 The details of
the data sources and survey designs are described below.
2.1 Review of BCERP Published Literature
The first component of the Needs Assessment Study was to conduct a comprehensive review of
BCERP original research articles published in scientific journals from 2003 to 2010, individual
BCERP annual progress reports provided by the Contract Officer Technical Representative
(COTR), and other related outreach materials available through the BCERP Web site
(http://www.bcerc.org/home.htm). Altogether, the review included articles of scientific research
(60), epidemiological studies (14), communication research (7), editorials (2), NIEHS news briefs
(5), factsheets (7), brochures (2), newsletters (9), and miscellaneous COTC publications (3). The
list of BCERP published articles from 2003 to 2010 is provided in Appendix A.
In addition, a “cursory” scan of a selected group of Web sites from Government and advocacy
organizations (see Appendix B) was conducted to ascertain existing key messages about
environment influences on breast cancer risk.
The primary purpose of the literature review and analysis was to assess the following evaluation
questions:








What are the key existing messages about environmental influences on breast
cancer risk from the government, advocates, media organizations, etc.?
What are the key BCERP-related research findings that have already been
translated to key messages? What are the target audiences?
Are the existing messages about environmental influences on breast cancer from
the BCERP, advocates, and the government consistent? If not, what are the key
differences?
Are there key BCERP research findings that have not yet been translated, but are
ready for translation? If so, what are they? Who are the target audiences for these
messages?
Which key BCERP research findings are not yet ready for translation and why?
How should a BCERP research translation and dissemination program be
structured and implemented? Who needs to be involved in the BCERP research
translation and dissemination program and what would be their roles?
What key behaviors will demonstrate that the research translation and
dissemination activities have been effective?

The literature review and discussion is presented in a separate report titled, Review of Breast
Cancer and the Environment Research Program Published Literature from 2003 to 2010: A
Summary Report.
1

The key informant method is a qualitative data collection technique. The researcher conducts in-depth
interviews, either by telephone or face-to-face, with purposely selected individuals who are leaders and
professionals and either possess specialized knowledge and expertise, have been involved in the subject
matter under study, or can provide insight on the nature of problems and offer recommendations for
solutions. See Marshall MN, The key informant technique, Family Practice, 1996, 13(1): 92-97; and
USAID Center for Development and Information Evaluation, Conducting Key Informant Interviews, 1996.
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2.2 Key Informant Interviews
The key informant survey, using a structured interview approach, was applied to the data
collection component of the Needs Assessment Study. Five distinctive groups of individuals were
invited to participate in the telephone interviews:






BCERP researchers, COTC members, and BCEWG scientists;
Advocates from BCERP and BCEWG;
Volunteers from NCI’s Consumer Advocates in Research and Related Activities
(CARRA)2 who were not involved with BCERP activities;
NIH staff from NIEHS and NCI who were involved with BCERP activities; and
Other NIH staff from NIEHS and NCI with expertise in various communications
areas who had varying degrees of familiarity with BCERP activities.

Separate versions of survey questions were developed for each of the five groups of respondents.
They contained (a) core questions to which all participants were asked to respond, and (b) other
questions that applied to certain groups of respondents. The matrix of survey questions and
respondent groups is presented in Table 1 below. All five sets of survey questionnaires are
provided in Appendices C to G of this report.

2

CARRA began in 2001 and is a model for consumer involvement in research activities. The program was
created to integrate the perspective of people affected by cancer into NCI’s programs and activities.
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Table 1:
Matrix of Survey Questions and Survey Group
BCERP

Advocates

NIH Staff

Researcher,
COTC &
BCEWG

BCERP
&
BCEWG

CARRA

Involved
with
BCERP

Other

What basic concepts about environmental
exposures and cancer risk do target
audiences (public, health care providers,
policy makers, and media) need to
understand?

Yes

Yes

Yes

Yes

Yes

Do materials addressing these concepts
already exist?

Yes

Yes

Yes

Yes

Yes

What are the most effective formats for
communication materials targeting these
audiences?

Yes

Yes

Yes

Yes

Yes

What strategies/goals/guidelines are most
likely to prepare target audiences to make
informed decisions related to their
environment and health (or to help others
make these types of decisions)?

Yes

Yes

Yes

Yes

Yes

How should a BCERP research translation
and dissemination program be structured
and implemented?

Yes

Yes

Yes

Yes

Yes

What are your criteria for determining if a
research finding is ready to be translated
for lay audiences and disseminated?

Yes

Yes

Yes

Yes

Yes

Familiarity with topic of environmental
exposures and cancer risk?

DNA

Yes

Yes

Yes

Yes

Awareness prior to interview of BCERP
needs assessment study?

DNA

DNA

Yes

DNA

Yes

Have you previously used BCERP
outreach materials, and if so, with whom,
and how useful have they been?

DNA

Yes

Yes

DNA

DNA

What resources do you use for information
about environmental influences on cancer
risk (especially breast cancer)?

DNA

Yes

Yes

DNA

Yes

Have you ever looked for information on
this topic designed for lay audiences, and
if so, what resources did you use and for
what topics, were they effective, and are
there any topics you were unable to find
information on?

DNA

Yes

Yes

Yes

Yes

Topic
Core Questions

Other Questions
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(Table 1: Continued)
BCERP

Advocates

NIH Staff

Topic

Researcher,
COTC &
BCEWG

BCERP
&
BCEWG

CARRA

Involved
with
BCERP

Other

Are you aware of existing government
sources of information on this topic, and if
so what resources did you use, were they
effective, was the information current or
outdated, and how could these materials be
improved?

DNA

DNA

DNA

Yes

Yes

What target audiences is the government
trying to reach, and which are most/least
important?

DNA

DNA

DNA

Yes

Yes

How would you recommend integrating
existing government messages with new
messages in the future from BCERP and
advocacy organizations?

DNA

DNA

DNA

Yes

Yes

What key messages should the BCERP
focus on?

DNA

DNA

DNA

Yes

Yes

Length of involvement with BCERP?

DNA

Yes

NA

DNA

NA

What is most appropriate for BCERP
outreach at the present time – raising
awareness of potential influence of
environment on cancer or trying to change
specific behaviors?

Yes

DNA

DNA

DNA

DNA

Would you want scientific findings
translated and disseminated even if there
are no actionable steps to take and why?

Yes

DNA

Yes

DNA

DNA

What key BCERP findings have been
translated and for which target audiences?

DNA

Yes

NA

Yes

DNA

Are there any key BCERP findings that
have not yet been translated but that are
ready, and if so, what are they, and who
would the target audiences be?

Yes

Yes

NA

Yes

DNA

What key BCERP findings are not ready
for translation and why?

Yes

Yes

NA

Yes

NA

Do you have concern about any of the
messages that have already been developed
from BCERP research findings?

Yes

Yes

DNA

DNA

DNA

Were you involved in BCERP research
translation efforts, and if so, was the
experience positive or negative and why?

Yes

Yes

NA

DNA

DNA

What are appropriate outcome/evaluation
metrics to measure or assess effectiveness
of future BCERP outreach materials? How
would you define “useful or effective”?

Yes

Yes

Yes

DNA

DNA

DNA = Did not ask; NA = Not applicable.
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2.3 Administration of Key Informant Surveys
With the exception of the CARRA advocates, the project’s COTR and project co-lead provided
the names of potential participants for the key informant interviews. These purposively selected
individuals were expected to provide insight on and knowledge of the subject matters under study
and offer recommendations for solutions.
The project COTR first sent an e-mail invitation and a list of anticipated survey questions to each
potential study participant. The project team3 then contacted the potential participants and
scheduled telephone interviews. The COTR contacted more participants than were actually
interviewed. Although the COTR and project co-lead provided names of participants, they were
blinded to which among the BCERP and BCEWG members were actually engaged by the project
team.
To broaden the participation of advocates, the COTR also contacted the NCI’s Office of
Advocacy Relations (OAR) to determine if the project team could invite members of the CARRA
to participate in the BCERP Needs Assessment Study. A request for volunteers to participate on
the telephone survey was forwarded through OAR to appropriate CARRA members with an
interest in breast cancer. The volunteers were not required to be familiar with the BCERP to
participate. The study team scheduled interviews with the first three CARRA members who
responded to the invitation.
Altogether, 33 interviews were completed for the BCERP needs assessment study. The number of
survey respondents, average length of interviews, and period of interviews by each group of key
informants are presented in Table 2 below.
Table 2:
Number of Completed Interviews, Average Length of Interviews, and
Period of Interviews by Survey Group

Key Informant Group

Number of
Completed
Interviews

Average
Length of
Interviews

Period of
Interviews

9

60.1 minutes

8/18/10-9/22/10

Non-Advocates:
BCERP researchers, COTC members, and
BCEWG scientists
Advocates:
BCERP and BCEWG
CARRA
NIH Staff:
Involved with BCERP
Other

6
3

70.0 minutes
90.7 minutes

9/23/10-10/18/10
9/23/10-10/18/10

3
12

71.7 minutes
58.6 minutes

10/20/10-12/3/10
10/20/10-12/3/10

Total

33

-

-

The telephone surveys of the non-NIH staff groups were limited to nine completed interviews
each to avoid the need for clearance approval for data collection from the Office of Management

3

The project team of the BCERP Needs Assessment Study was led by Dr. Henry Wong and Dr. Simin S.
Wong plus other technical and support staff from Cygnus Corporation, Inc.
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and Budget under the Paperwork Reduction Act of 1995 and 5 CFR 1320 that could have resulted
in lengthy delays to the start of this project.
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CHAPTER 3: STUDY FINDINGS
This chapter presents key findings of the BCERP Needs Assessment Study. The analyses are
qualitative in nature, and they focus on the major themes that emerged from the key informant
interviews.
3.1 Knowledge of Environmental Exposures and Breast Cancer Risk
The project team first attempted to learn from selected respondents the extent of their knowledge
about environmental exposures and breast cancer risk. They also sought to identify respondents’
information sources as well as their experience with information designed for lay audiences. The
main findings from the interviews are presented below.
Familiarity with Environmental Exposures and Cancer Risk
The question about familiarity with environmental exposures and cancer risk, especially breast
cancer risk, and risk communication was asked of the advocates and the NIH staff. The same
question was not posed to the BCERP researchers, COTC members, and BCEWG scientific
members because it was assumed they already had familiarity with such topics.
The results showed that two-thirds of the BCERP and BCEWG advocate respondents and almost
all of the NIH staff reported being either moderately or very familiar with the topics of
environmental exposures and cancer risk, especially breast cancer risk, while all of the CARRA
respondents and three out of four NIH staff reported being quite knowledgeable about risk
communication (see Table 3 below).
Table 3:
Familiarity with Environmental Exposures and Cancer Risk and
Risk Communications by Survey Group

Number of respondents who were
moderate or very familiar with:

BCERP and
BCEWG
Advocates
(n=6)

CARRA
Advocates
(n=3)

NIH Staff
Familiar
with BCERP
(n=3)

Other NIH
Staff
(n=12)

Environmental exposures and cancer risk

4

1

3

11

Environmental exposures and breast
cancer risk

4

1

3

11

Risk communication

2

3

1

10

Primary Sources of Information
The two advocacy groups were asked to identify where they found information pertaining to
environmental influences on cancer risk, especially breast cancer. Overall, the more frequently
mentioned sources are grouped as follows:


NIH Web sites: the majority of the BCERP and BCEWG advocate respondents
(four out of six) used the NCI Web site as their primary source of information
about environmental influences on cancer risks. The second most frequently
mentioned site was PubMed, a service of the National Library of Medicine
(NLM).
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Advocacy organizations: the Breast Cancer Fund and the Silent Spring Institute
Web sites were mentioned multiple times by BCERP and BCEWG advocates.
Other Internet sources: The WebMD site and the Google search engine were two
frequently mentioned Internet resources that the advocates utilized when looking
for information.

Experience with Information Designed for Lay Audiences
The project team explored the respondents’ personal experiences with information designed for
lay audiences. All of the advocate groups (BCERP, BCEWG, and CARRA) and NIH staff were
asked whether they had looked for information about environmental influences on cancer risk,
especially breast cancer, designed specifically for lay audiences; what were the primary sources
of such information; what were the topics they looked for; how did they use the information; and
how effective the information was in meeting their needs “as is.” As shown in Table 4 below, the
resulting responses were quite similar between these two groups with the exception of the
assessment of the effectiveness of the information in meeting their needs.
Table 4:
Knowledge of Communication Materials Developed for Lay Audiences
by Advocates and NIH Staff*
BCERP, BCEWG, and
CARRA Advocates
(n=9)

NIH Staff
(n=15)

8

10

Number of respondents who
ever looked for information for
lay audiences
Frequently mentioned primary
sources of information:
Government Web sites:

•NCI and NIEHS Web sites

•NCI Web site

Advocacy organization Web
sites:

•Breast Cancer Fund
•Silent Spring Institute

•American Cancer Society
•Silent Spring Institute

•BCERP site

• No other sources mentioned

Specific topics searched

•Breast cancer and
mammography
•Chemicals and cancer risk

•Chemicals and cancer risk
•Medical treatment such as
hormone replacement therapy
•Consumer products

Use of information

•Prepare outreach materials
•Prepare presentations

•Prepare presentations
•Respond to public inquiries
•Develop information materials

Effectiveness of these sources in
meeting the information needs

•Information was very useful
and effective for their needs (5)

•Information was uneven and
might not be current (6)

Other sources:

*All items are listed in order from more to less frequently mentioned by survey respondents.
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3.2 Basic Concepts and Communications for Target Audiences
All of the survey participants were asked to respond to the following questions related to
environmental influences on breast cancer risk: (1) What are the basic concepts target audiences
should understand about environmental influences on breast cancer risk? (2) What are the most
effective formats for communicating these concepts to target audiences? (3) Do communication
materials addressing these topics currently exist for target audiences?
Basic Concepts and Effective Communication Format
The General Public
The general public includes parents, their young children, and other care givers. The
responses from three groups of survey respondents regarding suggested basic concepts,
formats for communication materials, and opinions related to their availability are
summarized below (see Table 5).
Table 5:
Basic Concepts and Communication Formats about Environmental Influences on
Breast Cancer Risks for the General Public by Survey Group*
BCERP Researchers,
COTC Members, and
BCEWG Scientists
(n=9)
Basic concepts

•Connection between
chemical exposures and
early menarche and breast
cancer development
•Periods of exposures and
windows of susceptibility
•Role of exercise, diet,
genetics, and obesity

Communication
formats

•Pamphlets, brochures,
plastic wallet cards
•TV messages, talk
shows, magazines,
billboards
•Internet sites

BCERP, BCEWG, and
CARRA Advocates
(n=9)

NIH Staff
(n=12)

•Exposures to various
chemicals, personal and
household products, and
radiation in relation to
cancer risk

•Risk associated with
environmental exposures
and how to reduce
exposures to physical and
chemical agents

•Windows of susceptibility

•Windows of susceptibility

•Family history and
genetics as they related to
occurrence of breast cancer

•Intergenerational nature of
breast cancer

•Early puberty

•Interaction between the
environment and genes

•Internet and social media

•Internet and social media

•Interactive games for
children

•PSAs4 in TV and radio

•Brochures, pamphlets
•Magazines, PSAs

•Working through
advocacy groups to channel
the messages

•Presentations by experts at
community meetings
Availability of
communication
materials

•Quite a bit of materials
had been disseminated to
the general public (5)

•Some materials have
already developed and
disseminated (6)

•Such materials were either
widely or somewhat
available (6)

*All items are listed in order from more to less frequently mentioned by survey respondents.

4

PSA: public service announcement.
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Health Care Providers
The suggested concepts for health care providers to understand, the most effective
formats for communication materials targeting this audience, and their availability are
summarized in Table 6 below.
Table 6:
Basic Concepts and Communication Formats about Environmental Influences on
Breast Cancer Risks for Health Care Providers by Survey Group*
BCERP Researchers,
COTC Members, and
BCEWG Scientists
(n=9)
Basic concepts

BCERP, BCEWG, and
CARRA Advocates
(n=9)

NIH Staff
(n=14)

•Chemical exposures in
early life

•Environmental exposures
as risk factor

•Provide scientific facts for
patient education

•Puberty and age at
menarche

•Early puberty and
potential consequences

•Childhood obesity and
breast cancer

•Windows of susceptibility
throughout the lifespan

•Detect environmental
exposures through
screening

•Critical period of
exposures and windows of
susceptibility

•Risk of radiation from
mammography

•Association between
personal care products and
breast cancer risk
Communication
formats

Availability of
communication
materials

•Windows of susceptibility
•Intergenerational effects
of exposures
•Influence of life style
choices related to breast
cancer risk

•Continuing medical
education (CME)

•CME, Webinars, and Web
dialogues

•Grand rounds for
pediatricians,
obstetricians, and primary
care physicians

•Provide research findings
and online videos on the
Web

•Tool kits for pediatricians

•Add environmental
exposures and risk factors
in medical school
curriculum

•Online learning and
Web-based resources

•Scientific articles for
patient education

•Some communication
materials exist already (5)

•Communication materials
for health care providers
exists (1)

•Scientific literature

•Endocrine disruptors

•Scientific literature
•Brochures, newsletters,
tool kits, and related
patient education materials
•CME and presentations at
professional society
meetings

•Some of these materials
are available (3)

*All items are listed in order from more to less frequently mentioned by survey respondents.
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Policy Makers
The suggested concepts for policy makers to understand, the most effective formats for
communication materials targeting this audience, and their availability are summarized in
Table 7 below.
Table 7:
Basic Concepts and Communication Formats about Environmental Influences on
Breast Cancer Risks for Policy Makers by Survey Group*
BCERP Researchers,
COTC Members, and
BCEWG Scientists
(n=9)
Basic concepts

•Concepts of risk factors
and environmental
exposures
•Presence of chemicals in
household products and
breast cancer risk
•Awareness of the
precautionary principle5

BCERP, BCEWG, and
CARRA Advocates
(n=9)

NIH Staff
(n=14)

•Concepts related to
chemical body burden and
determinants of cancer
susceptibility

•Potential risks associated
with environmental
exposures and breast
cancer

•Awareness of existing
legislations from other
States related to reducing
cancer risks

•Low-dose effects of
endocrine disruptors

•Knowledge of special
population subgroups who
are more susceptible to
breast cancer

•Intergenerational nature
of breast cancer
•Economic impact of
environmental exposures
and cancer risk to the
society

•Distinction between
preventive and curative care
•Put precautionary principle
into policies
Communication
formats

•Presentations and
testimonials
•Face-to-face meetings
•Research briefs/white
papers

•Evidence-based testimonies
•Policy papers based on
peer-reviewed research
findings

•Face-to-face briefings
and presentations
•One-page briefings/fact
sheets

•One-on-one dialogue
•Mass e-mails

Availability of
communication
materials

•Such materials are
available (4)

•Such materials are available
(4)

•At least some of these
materials are available (6)

*All items are listed in order from more to less frequently mentioned by survey respondents.

5

The “precautionary principle” was defined in a 1998 consensus statement as “when an activity raises
threats of harm to human health or the environment, precautionary measures should be taken even if some
cause and effect relationships are not fully established scientifically.” See Kriebel D et al., The
precautionary principle in environmental science, Environmental Health Perspectives, 109: 871-876.
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Media Organizations
The suggested concepts that the media organizations should understand, the most
effective formats for communication materials targeting this audience, and their
availability are summarized in Table 8 below. It should be noted many respondents
cautioned that the media organizations are different from the other target audiences
because they tend to sensationalize research results and at times overplay preliminary
findings, and members of the media organizations should focus on the facts.
Table 8:
Basic Concepts and Communication Formats about Environmental Influences on
Breast Cancer Risks for the Media Organizations by Survey Group*
BCERP Researchers,
COTC Members, and
BCEWG Scientists
(n=9)
Basic concepts

•Connection between
chemical exposures and
early menarche and breast
cancer development
•Periods of exposures and
windows of susceptibility.
•Role of exercise, diet,
genetics, and obesity

BCERP, BCEWG, and
CARRA Advocates
(n=9)
•Windows of susceptibility
•Exposures to toxic
substance
•Early puberty
•Radiation and risk of
mammography

NIH Staff
(n=12)
•Timing of environmental
exposures
•Intergenerational effects of
exposures
•Gene-environment
interactions
•Endocrine disruptors

•Focusing on prevention
because a substantial
portion of breast cancer
could be prevented
Communication
formats

•Press releases based on
accurate data

•One-on-one meeting with
researchers

•Fact sheets tailored for
press releases

•Educational campaigns

•Educational campaigns in
collaboration with
entertainers and
philanthropic leaders

•Seminars or online training
for science writers or
journalists

•Web resources

•Press conference and
newsletters
•Paid advertisement

•Engaging media
consultants to guide
researchers to communicate
with the media
•Assigning scientists to talk
to media organizations
about study findings

Availability of
communication
materials

•Communication
materials already existed
for the media as
evidenced by the number
of press releases to date
(7)

•Such materials exist (5)

•Some materials are
available to media
organizations (8)

*All items are listed in order from more to less frequently mentioned by survey respondents.
Raising Awareness versus Changing Specific Behaviors
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The BCERP researchers and COTC and BCEWG members were specifically asked if “raising
awareness about the potential influence of the environment on cancer” or “changing specific
behaviors” was more appropriate at this point in time. Six out of nine respondents said “raising
awareness” was a more appropriate goal. Two respondents added that once the public are made
aware of the potential influence of the environment on cancer, they would then want to know how
they could reduce harmful exposures.
It should be noted that two respondents said both choices were important and could not be
separated from each other, and are dependent on the research findings. One of these respondents
stressed the need for building an ongoing relationship with the public and informing them on a
continuous basis about the research findings.
Strategies to Prepare Target Audiences to Make Informed Decisions
All the respondents were asked about strategies, goals, and guidelines that are most likely to
prepare the target audiences (i.e., general public, health care providers, policy makers, and media
organizations) to make informed decisions related to environmental exposures and their health.
As shown in Table 9 (below), there were common suggestions for different target audiences
offered by the three groups of survey respondents.
Table 9:
Strategies to Prepare Target Audiences to Make Informed Decisions by Survey Groups*
Target
Group

General
public

BCERP Researchers,
COTC Members, and
BCEWG Scientists
(n=9)

BCERP, BCEWG and
CARRA Advocates
(n=9)

•Ensure the appropriate level
of health literacy of the
messages and materials

•Ensure the appropriate
level of health and science
literacy

•Prepare well-written
outreach materials with
accurate data

•Use simple language

•Identify the study
sponsorship from the
government
•Emphasize strength of
scientific evidence

•Involve the public in the
research from the beginning
•Communicate with the
public through community
meetings
•Use social media channels
to disseminate messages

NIH Staff
(n=13)
•Provide up-to-date fact
sheets about environmental
exposures and breast
cancer risk
•Use multimedia formats to
deliver concise messages
•Provide decision tools to
help the public understand
what they could and could
not do
•Understand the level of
health and science literacy
of the public
•Integrate the subject
matter into science
education in schools

Health care
providers

•Develop guidelines and
information sheets for
clinical use
•Develop patient education
materials
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•Organize education forums,
training courses, and CME
•Develop guidelines and
factsheets for patients
•Post research findings on
BCERP Web site

•Provide synthesized
information about
environmental exposures
and breast cancer risk
•Offer CME, workshops,
and online training
programs
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(Table 9: continued)
Target
Group

Policy
makers

BCERP Researchers,
COTC Members, and
BCEWG Scientists
(n=9)

BCERP, BCEWG and
CARRA Advocates
(n=9)

•Develop materials to show
economic and political
impacts

•Bring the top aides of
policy makers to the
meetings.

•Make available credible
resources and current
scientific findings.

•Prepare briefings to
emphasize the costeffectiveness of prevention

•Deliver presentations to
constituents and special
interest groups.

•Prepare annual policy
briefings.

•Provide newsworthy study
results with accurate data
when available

•Provide tailored news
releases or press kits on
important findings

•Establish partnerships with
the media

•Provide links to scientific
studies

•Provide materials for
addressing their constituents
Media
organizations

NIH Staff
(n=13)

•Establish long-lasting
relationship with the media
•Provide accurate and
newsworthy research
findings
•Create media kits
•Conduct focus groups or
meetings with media
organizations

•Develop key messages for
policy makers to pitch to
the Congress.

•Provide easy access to
BCERP scientists
•Provide special training for
the media on the science
related to environmental
exposures and breast cancer
risk

*All items are listed in order from more to less frequently mentioned by survey respondents.
3.3 Government Information on Environmental Influence and Breast Cancer Risk
Respondents were asked about their awareness of governmental information on environmental
influences and breast cancer risk, key audiences for governmental information, and how to
integrate existing governmental messages with the messages from BCERP. The responses from
the 15 NIH staff indicated that additional efforts are needed in delivering effective information
and messages to the target audiences.
Awareness of Government Information on Environmental Influences and Breast Cancer Risk
All 15 NIH staff responded that they were aware of existing governmental sources of information
specifically designed for lay audiences related to environmental influences on breast cancer risk.
NCI was the most frequently mentioned source, identified by 12 respondents, followed by
NIEHS, mentioned by eight NIH staff participating in this survey.
When respondents were asked how effective they thought the identified sources were as risk
communication tools, only five of the 15 respondents indicated that the existing information was
moderately effective, and two either thought the identified sources were less than moderately
effective or not effective. Only one respondent described the existing sources as very useful.
However, four respondents, including one of the NIH staff “involved” in the BCERP, stressed
that these sources were not risk communication tools; rather, they were designed for educational
or study recruitment purposes.
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When asked, almost half of the NIH staff (seven of the 15) stated that the content of the existing
government sources was quite current and that most information is updated on a regular basis.
However, three respondents (two of whom are “involved” in the BCERP) said the materials were
out of date.
Suggestions from survey respondents for improving existing government sources of information
targeting lay audiences included the following:





Make the information widely accessible, preferably through one central site;
Modify the information whenever possible to a fifth grade reading level and develop
actionable statements;6
Provide up-to-date information and the latest research findings; and
Make Web sites visually engaging and include more graphics.

Key Audiences for Government Information about the Role of the Environment and Cancer
When the NIH staff were asked which target audience(s) they think the government tries to reach
with information related to the role of the environment and cancer, especially breast cancer, they
provided the following responses:





The general public, including family members and minority women (8);
Policy makers, including Congress and public health agencies (7);
Women with breast cancer, or at risk for developing breast cancer (6); and
Advocacy organizations and research scientists (5).

The respondents were then asked to select two target audiences among those mentioned that
were, in their opinion, the most important to reach. The most frequently mentioned target
audiences were:





The general public, including parents and their children, young women, less educated
women, and people living in rural areas (11);
Advocacy groups (5);
Health care providers (4); and
Policy makers, including regulatory agencies (4).

In addition, six respondents indicated there were no unimportant or “least important” target
audiences.
Integrating Existing Government Messages with New Messages from BCERP
NIH staff provided the following recommendations for integrating existing governmental and
advocacy-developed messages relevant to environmental influences on breast cancer risk with
new messages developed by the BCERP over the next few years:
1. Changes in messages need to be explained: Six respondents suggested undertaking an
analysis of new evidence and explaining why message changes are necessary to reduce
confusion among the target audiences.
2. Processes for integrating new messages with existing messages need to be developed:
Four respondents indicated the preferred approach is to establish a process for integration
6

The current BCERP outreach materials do not have any accompanying information indicating who the
target audience is, the reading level of the material, etc., and there was some concern from the survey
respondents that the existing materials are too complex for the general public and suggested the reading
level be set around the fifth grade.
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between the BCERP and NIEHS/NCI. The new process could include the establishment
of a coordinating group that would work with the BCERP grantees, NIH, and other
government agencies, such as CDC, or develop a consensus process and/or an action plan
to review and compare old messages against new messages before informing the target
audiences.
3. Communication approaches need to be adjusted: Two respondents suggested changing
the approach used to communicate the importance of new messages to help the target
audiences understand the reasons behind the changes. This could be accomplished
through an organized educational or media campaign to communicate new messages to
the public.
3.4 Development and Usage of BCERP Information Materials
The questions focused on participants’ involvement in BCERP research translation activities,
development of key BCERP measures, and experience with using BCERP outreach materials
produced more divergent views among the survey respondents than any other set of Needs
Assessment survey questions.
Involvement in the BCERP Research Translation
The BCERP researchers, COTC members, and BCEWG scientists were asked about their
involvement in the research translation efforts of the BCERP research findings.
All but one of the nine respondents from the BCERP researchers, COTC members, and BCEWG
scientists had been involved in the translation of BCERP research findings to materials for the lay
public. They described the experience as both positive and negative. On the positive side, the
respondents indicated that they:




appreciated the opportunity to work together as a team of research scientists, COTC
members, and advocates;
liked to receive comments and exchange ideas; and
liked opportunities to present research findings to community advisory boards and town
hall meetings.

As for the negative aspects, most of the BCERP scientists and COTC members felt that there
were too many advocates around the table who were not skilled in research translation and social
marketing.
Advocate Involvement in the Development of BCERP Outreach Materials
The BCERP and BCEWG advocate members were asked about their direct involvement in the
development of the BCERP outreach materials. Their participation included the development of
newsletters, brochures, factsheets, and the BCERP Web site.
The respondents described their experiences with the BCERP to be either positive or very
positive. However, one advocate reflected that, although the experience was positive, it was
“extremely difficult” to obtain research findings from the scientists because the scientists felt that
the findings were not “beyond a shadow of a doubt.” This same advocate also pointed out that the
precautionary principle in disease prevention was not being considered. Another BCEWG
advocate member suggested that it would have been more productive to bring in the COTC
members later in the program because the COTC did not have any significant roles during the
early years while the scientists were focused on initiating their research studies.
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Use of, and Satisfaction with, BCERP Outreach Materials
All six of the BCERP and BCEWG advocate members had used some of the BCERP outreach
materials, mainly for educational purposes, such as informing the public during community
outreach functions and sharing the materials with other advocates and cancer patients. One of the
advocate members from the BCEWG noted that she had taken what she learned from BCERP
study findings and developed them into plain language, science-based information for the general
public.
The three BCEWG respondents and two of the BCERP advocates found the BCERP outreach
materials to be very useful. Two BCEWG respondents were very satisfied with the BCERP
outreach materials; however, two BCERP advocates said that BCERP outreach materials could be
improved. They added that although a great deal of information is available, the materials are
scattered and are not being assembled, which would make them more useful in explaining the
effects of environmental exposures and breast cancer risk to various audiences.
3.5 Research Translation and Dissemination
The study participants were asked to offer their professional views and opinions about criteria for
determining readiness of research findings for translation and dissemination, key behaviors that
demonstrate effectiveness of research translation and dissemination, and their recommended
structure of a research translation and dissemination program.
Criteria for Determining Research Findings Readiness for Translation and Dissemination
The survey respondents were asked about their criteria for determining if a research finding is
ready to be translated for the public and disseminated. This was followed by questions about the
translation and dissemination of messages without actionable recommendations. As shown in
Table 10 below, the findings from the survey respondents are rather consistent across the groups.

BCERP Needs Assessment Study: Final Report

Page 24

Table 10:
Criteria for Determining Readiness for Translation and Dissemination
of Research Findings by Survey Group*
BCERP Researchers,
COTC Members, and
BCEWG Scientists
(n = 9)
Criteria for
readiness for
translation and
dissemination

•Consistency

•Statistical significant

•Reproducibility

•Validated by multiple
studies

•Rigor in study
•Validity of data

Number of
respondents who
said “yes” to
findings translated
and disseminated
with no actionable
item
Reasons of saying
“yes”

BCERC, BCEWG, and
CARRA Advocates
(n = 9)

•Published in peerreviewed journals

NIH Staff
(n =14)
•Replicable studies with
similar results
•Consensus agreement
among researchers

•Credibility

•Conducted under robust
research design

•Published in peerreviewed journals

•Findings of statistical
significance

•Availability of clear
conclusions

•Published in peerreviewed journals

9

7

•Inform and educate the
public about the results
and raise public
awareness

•Inform the public about
the results

•Follow the
precautionary principle

•Results could be
actionable “tomorrow”

•Studies publicly funded

•Studies were publicly
funded

•Transparency and trust

9

•Studies publicly funded
•Public has the right to
know the research findings
•Stimulate innovative
thinking and help increase
understanding of
unanswered research
questions

*All items are listed in order from more to less frequently mentioned by survey respondents.
Key Behaviors That Demonstrate Effectiveness of Research Translation and Dissemination
Five of the NIH staff were asked about key behaviors that would demonstrate that BCERP
research translation and dissemination activities have been effective. Key behaviors mentioned
included:




“Obtain accurate information” and “retain accurate knowledge” as measured by pre-test
and post-test,
Change in consumer behavior with more consciousness of reviewing consumer product
ingredients,
Increase in public campaigns and advocacy activities to introduce legislation related to
banning harmful chemicals in consumer products, and
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Increase in press coverage and public speeches about research findings related to
environmental exposures and breast cancer risk.

Structure of a Research Translation and Dissemination Program
The survey participants were asked for recommendations for structuring and implementing a
research translation and dissemination program focused on environmental influences on breast
cancer risk. Overall, almost all of the survey respondents were in agreement about the need for a
public-private partnership. A research translation and dissemination program should be structured
around a multidisciplinary team with individuals representing scientists, health care providers,
advocacy groups, and community organizations. They should work collaboratively and develop
mutual understanding.
The most frequently mentioned team members and their roles can be summarized as follow (see
Table 11).
Table 11:
Proposed Structure and Roles of a BCERP Research Translation
and Dissemination Program
Team Member/Discipline

Role

Research scientists

Ensure accuracy of the data and information.

Science writers

Translate complex research and make science
understandable.

Communication researchers/Risk communication
experts/Health educators

Assess the level of literacy of outreach and
communication materials.

Public relations specialists/Journalists

Present information creatively.

Community advocates

Disseminate study messages and outreach materials.

Federal and State health officials and health policy
experts

Form partnership in policy initiatives.

General public

Represent consumer perspectives.

Two additional types of concerns were raised by the study respondents:



The advocates generally felt that most scientists do not like to work in a transdisciplinary
framework and do not always respect the advocates on the team. The advocates expressed
a level of unease with the scientists in the collaborative process.
Some of the BCERP scientists and COTC members noted various problems with the
BCERP research translation efforts to date, including: (a) lack of funding to support such
a program; and (b) lack of consensus and coordination within individual research teams
and COTC members and between the national coordination center and individual study
sites.
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3.6 Status of BCERP Research Translation
In reviewing the status of BCERP research translation efforts, the project team asked respondents
to focus on the key messages of the BCERP research findings and to identify the BCERP research
findings that have already been translated, those that have not been translated but are ready for
translation, and those that are not ready for translation.
Key Messages of the BCERP Research Findings
NIH staff were asked what key messages BCERP should focus on. Despite a wide range of
answers, the suggested messages related to the following themes:




Environmental exposures affect breast cancer risk: Six NIH respondents focused on
the impact of environmental exposures through all stages of a woman’s lifespan
contributing to the risk of developing breast cancer. Messages should be developed to
educate target audiences about avoiding exposures to chemicals known to be risk
factors in the development of breast cancer.
Take steps to prevent breast cancer: Four NIH respondents suggested that the target
audiences should know what steps they could take to reduce their risk of breast
cancer and avoid environmental exposures associated with an increased risk of
developing breast cancer. They also said that the public should be provided with the
research findings, distinguishing between those findings that have been definitively
proven and those which are preliminary findings.

Concerns Related to BCERP Key Messages
Concerns about key BCERP messages were discussed by two groups of respondents: (1) the
BCERP researchers, COTC members, and BCEWG scientists; and (2) BCERP and BCEWG
advocates. A majority of respondents from the first group and half from the second group said
they had no concern about messages that had been developed from BCERP research findings to
date. One believed the scientists had been fairly conservative in that they would not release any
data until they were peer-reviewed and published.
Concerns raised about BCERP messages are summarized in Table 12 below. It is noted that the
types of concerns are significantly different between the two groups of respondents.
Furthermore, scientific publications from the BCERP studies are increasing; however, at the time
of this study, the BCERP COTCs posted on the Website with only a total of seven fact sheets
about chemicals being studied in the research projects and BMI measurement.7 The chemical fact
sheets all exceeded the eighth grade reading level based on the Flesch-Kincaid readability test,
which could limit their usefulness with lay audiences.

7

There are significant numbers of outreach materials produced by individual BCERCs and listed on their
annual progress reports. However, they were not available to the Needs Assessment Study team for review.
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Table 12:
Concerns about Key BCERP Messages by Survey Group*
BCERP Researchers, COTC
Members, and BCEWG Scientists
(n=9)

BCERP and BCEWG Advocates
(n = 6)

4

3

Number of respondents
who raised concerns
Types of concerns

•The factsheets are too detailed and
not well-suited for the general public
•The Web site is not visually
appealing and not useful
•Some information materials are
questionable as to whether they are
based on the study findings
•Lack of coordination in the BCERP
beginning when research findings are
approved for publication through the
determination of when ready for
translation

Notable additional
comments and
suggestions

•A list of messages developed by
BCERP to date needs to be prepared
•No media messages should be
developed unless the findings are
definitive and certain

•The messages are as strong as
advocates would like to see to effect
behavior change
•The public should be guided towards
the precautionary principle
•The BCERP is not aggressive in
disseminating their messages, and the
messages are not in simple language
for all audiences
•Some scientists are unwilling to
work within a transdisciplinary
environment
•The scientists on the environmental
and genetic determinants of early
puberty study have not yet revealed
the research findings

*All items are listed in order from more to less frequently mentioned by survey respondents.
Key BCERP Research Findings Already Translated
The BCERP and BCEWG advocates and the NIH staff involved in BCERP activities were asked
whether key BCERP research findings had been translated already. It is noted that majority of the
respondents identified the studies on early puberty as the primary research findings that have been
translated (see Table 13).
Table 13:
Key BCERP Research Findings Already Translated by Survey Group*
BCERC and BCEWG Advocates
(n = 6)

NIH Staff
(n = 3)

•Studies on early puberty

•Studies on early puberty

•Biology studies on chemicals

•Studies on detection of classes of chemicals in
young girls

•Studies on diet, obesity, and pregnancy

*All items are listed in order from more to less frequently mentioned by survey respondents.
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Key BCERP Research Findings Not Yet Translated but Ready for Translation
In contrast to the findings above, three BCERP research scientists pointed out that the early
puberty studies were ready but not yet translated (see Table 14). Two out of three NIH
respondents said no BCERP research finding were ready for translation that had not already been
translated.
Table 14:
Key BCERP Research Findings Not Yet Translated but Ready for Translation
by Survey Group*
BCERP Researchers, COTC
Members, and BCEWG
Scientists
(n=9)
•Studies on early puberty
•Results of the epidemiological
study

BCERP and BCEWG
Advocates
(n=6)
•Studies on risk associated with
BPA and toxicological risks of
flame-retardant agents

NIH Staff Involved in BCERP
Activities
(n=3)
•None were ready for translation
that had not already been
translated

•Studies on bio-monitoring

*All items are listed in order from more to less frequently mentioned by survey respondents.
Key BCERP Research Findings Not Ready for Translation
Finally, when asked about other BCERP research findings not yet ready for translation, most of
the respondents said no further key research findings were ready for translation. A number of
BCERP researchers and NIH staff noted that the epidemiological studies and animal studies were
still ongoing and not yet ready for translation (see Table 15).
One BCEWG scientific member firmly believed that all results should be ready for translation
after being published in peer-reviewed journals, while another BCERP researcher stated that it
should be up to investigators to decide if their research findings are ready for translation.
Table 15:
Key BCERP Research Findings Not Ready for Translation by Survey Group*
BCERP Researchers, COTC
Members, and BCEWG
Scientists
(n=9)
•Epidemiological studies
•Animal studies

BCERP and BCEWG
Advocates
(n=6)

NIH Staff Involved in BCERP
Activities
(n=3)

•Basic science studies on lowdose ionizing radiation as an
environmental stressor

•Studies on association of certain
chemicals in girls with early
puberty

•Epidemiological studies

•Studies on association of
absence of biological father and
early pubertal development
•Findings from the animal studies
related to environmental
exposures

*All items are listed in order from more to less frequently mentioned by survey respondents.
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3.7 Evaluation of the Effectiveness of BCERP Information Materials
Respondents were asked about appropriate outcome and evaluation metrics for measuring or
assessing the effectiveness of future BCERP outreach materials. Two groups of respondents, the
scientists and the advocates, were asked to offer their views on this topic, including how they
would define “useful” or “effective” measures. Their overall suggestions are grouped as follows
(see Table 16).
Table 16:
Suggested Evaluation Metrics of Measuring BCERP Information Materials
by Survey Group*
BCERP Researchers, COTC
Members, and BCEWG Scientists
(n=9)
Evaluation
metrics

BCERP, BCEWG, and CARRA
Advocates
(n=9)

•Apply pre-test and post-test methods
to evaluate the impact and
effectiveness of the information
materials

•Conduct survey or focus groups to assess
the target audiences’ knowledge and
understanding of the BCERP information
materials

•Measure the saturation rates of the
number of people who were sent,
received, read, and adopted the
messages

•Measure the amount of feedback received
and/or the number of “hits” to the project
Web sites

•Assess the information materials in
terms of accuracy, consistency,
clarity, relevance, and reproducibility
•Analyze the BCERP Web sites in
terms of monthly number of visits,
repeat visits, and other measures
Defining
usefulness and
effectiveness

(None provided)

•The importance of improving people’s
health and changing behavior
•Information materials that are actionable
with a large impact (e.g., breast cancer
prevention)
•The results showing a reduction in
incidence and prevalence rates of breast
cancer

*All items are listed in order from more to less frequently mentioned by survey respondents.
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CHAPTER 4: OBSERVATIONS AND RECOMMENDATIONS
4.1 Overall Observations
Overall, the BCERP Needs Assessment Study, initiated to guide message development and
dissemination to key target audiences, has been completed. The project team received
extraordinary support and valuable responses from the study participants. The study findings
should aid the BCERP leadership in charting future courses of actions of the program’s research
translation and dissemination efforts.
The study findings demonstrated that the various groups of purposefully selected key informants
possessed knowledge on the subject matter of environmental exposures and breast cancer risk,
accumulated experience with information designed for lay audiences, helped the study team
identify basic concepts related to environmental exposures and breast cancer risk and effective
communication strategies for specific target audiences, believed messages that focus on raising
awareness about potential influences of environmental exposures on breast cancer risk were
appropriate, and identified strategies to prepare target audiences to make informed decisions.
The respondents also provided important insights pertaining to: (a) criteria for determining
readiness of research findings for translation and dissemination; (b) key behaviors that
demonstrate effectiveness of research translation and dissemination; (c) recommendations for
structuring and implementing a research translation and dissemination program focused on
environmental influences on breast cancer risk; and (d) suggestions about evaluation metrics for
measuring the effectiveness of future BCERP outreach materials.
Specifically related to the objectives of the BCERP Needs Assessment Study, the findings
demonstrated that:
(1) Translational materials: there were limited number of translated materials developed
under BCERP at the time of this study, and they were mainly designed for participants in
various research projects. Although some advocate respondents distributed them for
outreach activities, there was the need to rewrite them into plain language science-based
information for the general public, as well as the need for new materials to be developed
for effectively communicating key BCERP messages to various target audiences.
(2) Communication formats: the recommended appropriate and effective communication
formats for each target audiences are listed in Table 17 below.
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Table 17:
Appropriate and Effective Communication Formats for Each Target Audiences
Target Audience

Effective Communication Format

General public

•Web-based information materials
•Pamphlets and brochures
•PSAs through TV, radio, and magazines

Health care providers

•Patient education materials
•Continuing medical education
•Online learning resources

Policy makers

•Face-to-face meetings
•Presentations and testimonials
•Research briefs

Media organizations

•Press releases and press conferences
•Educational campaigns
•Online resources

(3) Information needs: the prioritized list of target audiences and their information needs is
presented in Table 18 below.
Table 18:
Prioritized List of Target Audiences and Their Information Needs
Target Audience

Information Needs

General public

•Association between chemical exposures and early
menarche and increased breast cancer risk
•Windows of susceptibility

Health care providers

•Windows of susceptibility
•Early puberty and potential consequences related to
breast cancer risk
•Chemical and environmental exposures
•Radiation from medical screening

Policy makers

•Potential risks from environmental exposures and
their association with breast cancer
•Presence of chemicals in household products
•Awareness of the precautionary principle

Media organizations

•Association between chemical exposures and early
menarche and increased breast cancer risk
•Windows of susceptibility

(4) Evaluation metrics: there are two primary sets of metrics for evaluating the success of the
BCERP program: (a) the first set focuses on the measuring the target audiences’ level of
awareness, knowledge, understanding, and adoption of the BCERP messages through
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conducting pre- and post-surveys and/or focus groups; and (b) the second set focuses on
evaluation of the impact and extent of information dissemination through the BCERP
Web site traffic analysis by analyzing the monthly statistics of the number of hits, unique
visitors, median time per visit, top five pages views, and other relevant indicators.
However, there are a few issues raised by a number of respondents that should be taken into
consideration by the BCERP leadership:






The lack of clear definitions of “research translation” and “key messages.” Publishing
research findings in peer-reviewed scientific journals is not necessarily considered
research translation nor is producing a factsheet equivalent to creating a key message.8
The “roadblock” between existing BCERP practices governing research translation and
dissemination efforts and failure to adopt the precautionary principle. This limits
translation of research findings for the public.
The value of translating and disseminating published research findings even if there are
no identified actionable items from the research studies. Justification for this
recommendation is related to: (a) the need to inform the public about the results, raise
public awareness, and educate the target audiences; (b) the need to follow the
precautionary principle; and (c) the fact that the studies were publicly funded.
The perception by the advocates that most scientists do not always respect the advocates
on the team.

4.2 Recommendations
The following recommendations are suggested for consideration during the second phase of the
BCERP initiative:





Develop and finalize a comprehensive research translation and dissemination plan to
facilitate the translation of the research findings into practice. For example, the planning
tool developed by the Agency for Healthcare Research and Quality
(http://www.ahrq.gov/qual/advances/planningtool.htm) suggests the components of a
dissemination plan should address the following:
o What is going to be disseminated?
o Who are the target audiences?
o Are there any existing or potential dissemination partners?
o How to convey the information?;
o How to determine what worked in terms of translation and dissemination?
o What is the dissemination work plan?
Integrate the risk communication approach9 into the social marketing process of
disseminating the key research findings and establish guidelines for key message
development and testing in the field.
Consider the feasibility of the development of a science-based guidelines about
environmental influences on breast cancer risk for the various target audiences, such as
the general public and health care providers. An example of such established guidelines
is the Dietary Guidelines for Americans (http://health.gov/dietaryguidelines/2010.asp)

8

For further reference about research translation and key messages, see NCI, Making Health
Communication Programs Work, 2008 (http://www.cancer.gov/cancertopics/cancerlibrary/pinkbook).
9
For example, see Johnson, B and Fischhoff, B, A Primer on Health Risk Communication Principles and
Practices, Agency for Toxic Substances and Disease Registry, CDC, 1985
(http://www.astdr.cdc.gov/HEC/primer.html).
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published jointly by the U.S. Department of Agriculture and U.S. Department of Health
and Human Services.
Initiate a joint governmental effort through establish a working group consisting of
members from NIH, CDC, and EPA to develop education programs about how to reduce
environmental exposures that may affect breast cancer risk, such as chemical exposures
and poor diets, for the target audiences, including school-aged children. An example is
the National Cholesterol Education Program developed by the National Heart, Lung,
and Blood Institute.
Develop a social marketing plan for branding the BCERP and marketing the BCERP
Web resources to the concerned public and target audiences.
Promote collaboration among advocates and scientists in the BCERP through the
establishment of additional funding, such as the recently awarded BCERP Opportunity
Fund, to develop and implement science-based dissemination programs in the
community and assess their impact and effectiveness through rigorous evaluation
designs. The BCERP External Advisory Board could select the program showing
exemplary results and provide an award to the collaborative group during the BCERP
annual meetings.
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List of Acronyms

BCERC
BCERP
BCEWG
BPA
CARRA
CME
COTC
COTR
NCI
NIEHS
NIH
NLM
OAR
PSA

Breast Cancer and the Environment Research Center
Breast Cancer and the Environment Research Program
Breast Cancer and the Environment Working Group
Bisphenol A
Consumer Advocates in Research and Related Activities
Continuing medical education
Communication Outreach and Translation Core
Contracting Officer Technical Representative
National Cancer Institute
National Institute of Environmental Health Sciences
National Institutes of Health
National Library of Medicine
Office of Advocacy Relations
Public services announcement

BCERP Needs Assessment Study: Final Report

Page 35

APPENDIX A
List of Reviewed BCERP Published Literature: 2003–2010
2003
Haslam SZ and Woodward TL, Host microenvironment in breast cancer development: Epithelialcell-stromal-cell interactions and steroid hormone action in normal and cancerous mammary
gland, Breast Cancer Research, 2003, 5: 208-215.
Li Y, Welm B, Podsypanina K, Huang S, Chamorro M, Zhang X, Rowlands T, Egeblad M,
Cowin P, Werb Z, Tan LK, Rosen JM, and Varmus HE, Evidence that transgenes encoding
components of the Wnt signaling pathway preferentially induce mammary cancers from
progenitor cells, Proceedings of the National Academy of Sciences, 2003, 1000(26): 1585315858.
Swanson GM, Haslam SZ, and Azzouz F, Breast cancer among young African-American women:
A summary of data and literature and of issues discussed during the “Summit Meeting on Breast
Cancer Among African American Women,” Washington, DC, September 8-10, 2000, Cancer, 97,
Supplement 1, 2003: 273-279.
2004
Cases S, Zhou P, Schillingford J, Wiseman BS, Fish JD, Angle CS, Hennighausen L, Werb Z,
and Farese EV, Development of the mammary gland requires DGAT1 expression in stromal and
epithelial tissues, Development, 2004, 131: 3047-3055.
Claudio L, Breast Cancer Takes Center Stage, Environmental Health Perspectives, 2004, 12 (2):
A92-A94.
Han F, Miksicek R, Clarke R, and Conrad SE, Expression of an estrogen receptor variant lacking
exon 3 in derivatives of MCF-7 cells with acquired estrogen independence or tamoxifen
resistance, Journal of Molecular Endocrinology, 2004 (32): 935-945.
Zhang H, Wu W, Du Y, Santos SJ, Conrad SE, Watson JT. Grammatikakis N, and Gallo KA,
Hsp90/p50(cdc37) is required for mixed-lineage kinase (MLK) 3 signaling, Journal of Biological
Chemistry, 2004, 279 (19): 19457-19463.
2005
Atabai K, Fernandez R, Huang X, Ueki I, Kline A, Li Y, Sadatmansoori S, Smith-Steinhart C,
Zhu W, Pytela R, Werb Z, and Sheppard D, Mfge8 is critical for mammary gland remodeling
during involution, Molecular Biology of the Cell, 2005, 16 (12): 5528-5537.
Aupperlee MD, Smith KT, Kariagina A, and Haslam SZ, Progesterone receptor isoforms A and
B: temporal and spatial differences in expression during murine mammary gland development,
Endocrinology, 2005, 146 (8): 3577-3588.
Barcellos-Hoff MH, Integrative radiation carcinogenesis: interactions between cell and tissue
response to DNA damage, Seminars in Cancer Biology, 2005, 15: 138-148.

BCERP Needs Assessment Study: Final Report

Page 36

Barcellos-Hoff MH, Park C, and Wright EG, Radiation and the microenvironment: tumorigensis
and therapy, Nature Reviews: Cancer, 2005a, 5: 867-875.
Barcellos-Hoff MH and Medina D, New highlights on stroma-epithelial interactions in breast
cancer, Breast Cancer Research, 2005b, 7: 33-36.
Fernandez-Gonzalez R, Barcellos-Hoff MH, and Ortiz-de-Solorzano C, A tool for the quantitative
spatial analysis of complex cellular systems, IEEE Transactions on Image Processing, 2005, 14
(9): 1300-1313.
Grimm SL, Contreras A, Barcellos-Hoff MH, and Rosen JM, Cell cycle defects contribute to a
block in hormone-induced mammary gland proliferation in CCAAT/enhancer-binding protein
(C/EBP beta)-null mice, Journal of Biological Chemistry, 2005, 280 (43): 36301-36309.
Heissig B, Rafii S, Akiyama H, Ohki Y, Sato Y, Rafael T, Zhu Z, Hicklin DJ, Okumura K,
Ogawa H, Werb Z, and Hattori K, Low-dose irradiation promotes tissue: revascularization
through VEGF release from mast cells and MMP-9-mediated progenitor cell mobilization,
Journal of Experimental Medicine, 2005, 202 (6): 739-750.
Hiatt, RA, The Breast Cancer and the Environment Research Centers, Environmental Health
Perspectives, 2005, 16-23.
Mukherjee S and Conrad SE, c-Mye suppresses p21(WAF1/CIP1) expression during estrogen
signaling and antiestrogen resistance in human breast cancer cells, Journal of Biological
Chemistry, 2005, 280 (18): 17617-17625.
Rodier F, Kim SH, Nijjar T, Yaswen P, and Campisi J, Cancer and aging: the importance of
telomeres in genome maintenance, International Journal of Biochemistry & Cell Biology, 2005,
37: 977-990.
Rowell C, Carpenter DM, and Lamartiniere CA, Chemoprevention of breast cancer, proteomic
discovery of genistein action in the rat mammary gland, Journal of Nutrition, 2005a, 135: 2953S2959S.
Rowell C, Carpenter M, and Lamartiniere CA, Modeling biological variability in 2-D proteomic
carcinogenesis experiments, Journal of Proteome Research, 2005b, 4: 1619-1627.
Sternlicht MD, Sunnarborg SW, Kouros-Mehr H, Yu Y, Lee DC, and Werb Z, Mammary ductal
morphogenesis requires paracrine activation of stromal EGFR via ADAM17-dependent shedding
of epithelial amphiregulin, Development, 2005, 132: 3923-3933.
Wetmur JG, Kumar M, Zhang L, Palomeque C, Wallenstein S, and Chen J, Molecular
haplotyping by linking emulsion PCR: analysis of paraoxonase 1 haplotypes and phenotypes,
Nucleic Acids Research, 2005, 33 (8): 2615-2619.
Wolff MS, Britton JA, and Russo J, TCDD and puberty in girls, Correspondence, Environmental
Health Perspectives, 2005, 113 (1): A17.
2006

BCERP Needs Assessment Study: Final Report

Page 37

Aupperlee M, Kariagina A, Ouch J, and Haslam SZ, Progestin’s and breast cancer, Breast
Disease, 2005-2006, 24: 37-57.
Biro FM, Hoary P, and Morrison JA, Influence of obesity on timing of puberty, International
Journal of Anthology, 2006, 29: 272-277.
Claudio L, Making progress on breast cancer, Environmental Health Perspectives, 2006a, 114
(2): A98-99.
Claudio L, RTP leaders unite to advance environmental health, Environmental Health
Perspectives, 2006b, 114 (9): A524-A525.
Clegg DJ and Heffelfinger SC, Obesity: its influence on breast cancer susceptibility, Women’s
Health, 2006, 2 (4): 577-585.
Dere E, Boverhof DR, Burgoon LD, and Zacharewski TR, In vivo – in vitro toxicogenomic
comparison of TCDD-elicited gene expression in Hepa1c1c7 mouse hepatona cells and C57BL/6
hepatic tissue, BMC Genomics, 2006, 7: 80.
Fernandez-Gonzalez R, Munoz-Barrater A, Barcellos-Hoff MH, and Ortiz-de-Solorzano C,
Quantitative in vivo microscopy: the return from the “omits”, Current Opinion in Biotechnology,
2006, 17: 501-510.
Fleisch MC, Maxwell CA, and Barcellos-Hoff MH, The pleiotropic roles of transforming growth
factor beta in homeostasis and carcinogenesis of endocrine organs, Endocrine[Related Cancer,
2006, 13: 379-400.
Fong CJ, Burgoon LD, and Zacharewski TR, Effects of culture conditions on estrogen-mediated
hepatic in vitro gene expression and correlation to in vivo responses, Toxicology and Applied
Pharmacology, 2006, 215 (1): 37-50.
Glass Rim Bradford K, Rosenthal J, Claudio L, Global perspective on environmental health,
Environmental Health Perspectives, 2006, 114 (8): A454-A455.
Haslam SZ, Experimental mouse model of hormonal therapy effects on the postmenopausal
mammary gland, Breast Disease. 2005-2006 (24): 71-78.
Kouros-Mehr H and Werb Z, Candidate regulators of mammary branching morphogenesis
identified by genome-wide transcript analysis, Developmental Dynamics, 2006, 235: 3404-3412.
Kouros-Mehr H, Slorach EM, Sternlicht MD, and Werb Z, GATA-3 maintains the differentiation
of the luminal cell fate in the mammary gland, Cell, 2006, 127: 1041-1055.
Lu P, Sternlicht MD, and Werb Z, Comparative mechanisms of branching morphogenesis in
diverse systems, Journal of Mammary Gland Biology Neoplasia, 2006, 11: 213-228.
Silk KJ, Bigbsy E, Volkman J, Kingsley C, Atkin C, Ferrara M, and Goins LA, Formative
research on adolescent and adult perceptions of risk factors for breast cancer, Social Science &
Medicine, 2006, 63: 3124-3136.

BCERP Needs Assessment Study: Final Report

Page 38

Sternlicht MD, Review: Key stages in mammary gland development: the cues that regulate ductal
branching morphogenesis, Breast Cancer Research, 2006, 8: 201.
Sternlicht MD, Kouros-Mehr H, Lu P, and Werb Z, Hormonal and local control of mammary
branching morphogenesis, Differentiation, 2006, 74 (7): 365-381.
Wallenstein S, Chen J, and Wetmur G, Comparison of statistical models for analyzing genotype,
inferred heliotype, and molecular heliotype data, Molecular Genetics and Metabolism, 2006, 89:
270-273.
Wolff MS, Endocrine disruptors: challenges for environmental research in the 21st century,
Annals of New York Academy of Sciences, 2006, 1076: 228-238.
2007
Aupperlee MD and Haslam SZ, Differential hormonal regulation and function of progesterone
receptor isoforms in normal adult mouse mammary gland, Endocrinology, 2007, 148: 2290-2300.
Claudio L, Centered on breast cancer, Environmental Health Perspectives, 2007, 115 (3): A132133.
Fata JE, Mori H, Ewald AJ, Zhang H, Yao E, Werb Z, and Bissell MJ, The MAPK (ERK-1,2)
pathway integrates distinct and antagonistic signals from TGF and FGF7 in morphogenesis of
mouse mammary epithelium, Developmental Biology, 2007, 306: 193-207.
Gear RB, Yan M, Schneider J, Succop P, Heffelfinger SC, and Clegg DJ, Charles River Sprague
Dawley rats lack early age-dependent susceptibility to DMBA-induced mammary carcinogenesis,
International Journal of Biological Sciences, 2007, 3 (7): 408-416.
Jenkins S, Rowell C, Wang J, and Lamartiniere, Prenatal TCDD exposure predisposes for
mammary cancer in rats, reproductive Toxicology, 2007, 23 (3): 391-396.
Kariagina A, Aupperlee MD, and Haslam SZ, Progesterone receptor isoforms and proliferation in
the rat mammary gland during development, Endocrinology, 2007, 148: 2723-2736.
Lum DH, Tan J, Rosen SD, and Werb Z, Gene trap disruption of the mouse heparin sulfate 6-Oendosulfatase gene, Sulf2, Molecular and Cellular Biology, 2007, 27 (2): 678-688.
Moral R, Wang R, Russo IH, Mailo DA, Lamartiniere CA, and Russo J, The plasticizer butyl
benzylphthalate induces genomic changes in rat mammary gland after neonatal/prepubertal
exposure, BMC Genomics, 2007, 8: 453.
Page-McCaw A, Ewald AJ, and Werb Z, Matrix metalloroteinases and the regulation of tissue
remodeling, Nature Reviews Molecular Cell Biology, 2007, 8: 221-233.
Wolff MS, Teitelbaum SL, Windham G, Pinney SM, Britton JA, Chelimo C, Godbold J, Biro F,
Kushi LH, Pfeiffer CM, and Calafat AM, Pilot study of urinary biomarkers of phytoestrogens,
phthalates, and phenols in girls, Environmental Health Perspectives, 2007, 115 (1): 116-121.

2008

BCERP Needs Assessment Study: Final Report

Page 39

Atkin CK, Smith SW, McFeters C, and Ferguson V, A comprehensive analysis of breast cancer
news coverage in leading media outlets focusing on environmental risks and prevention, Journal
of Health Communications, 2008, 13 (1): 3-17.
Barcellos-Hoff MA, Cancer as an emergent phenomenon in systems radiation biology, Radiation
and Environmental Biophysics, 2008, 47: 33-38.
Egeblad M, Ewald AJ, Askautrud HA, Truitt ML, Welm BE, Bainbridge E, Peeters G, Krummel
MF, and Werb Z, Visualizing stromal cell dynamics in different tumor microenvironments by
spinning disk confocal microscopy, Disease Models and Mechanisms, 2008, 1: 155-167.
Ewald AJ, Brenot A, Duong M, Chan BS, and Werb Z, Collective epithelial migration and cell
rearrangements drive mammary branching morphogenesis, Developmental Cell, 2008, 14 (4):
570-581.
Galvez MP, Morland K, Raines C, Kobil J, Siskind J, Godbold J, and Brenner B, Race and food
store availability in an inner-city neighborhood, Public Health Nutrition, 2008, 11 (6): 624-631.
Kariagina A, Aupperlee MD, and Haslam SZ, Progesterone receptor isoform functions in normal
breast development and breast cancer, Critical Reviews of Eukaryote Gene Experiments, 2008, 18
(1): 11-33.
Kouros-Mehr H, Bechis SK, Slorach EM, Littlepage LD, Egeblad M, Ewald AJ, Pai SY, Ho IC,
and Werb Z, GATA-3 links tumor differentiation and dissemination in a luminal breast cancer
model, Cancer Cell, 2008a, 13: 141-152.
Kouros-Mehr H, Kim JW, Bechis SK, and Werb Z, GATA-3 and the regulation of the mammary
luminal cell fate, Current Opinions in Cell Biology, 2008b, 20 (2): 164-170.
Lu P, Ewald AJ, Martin GR, and Werb Z, Genetic mosaic analysis reveals FGF receptor 2
function in terminal end buds during mammary gland branching, Developmental Biology, 2008,
321 (1): 77-87.
Moral R, Wang R, Russo IH, Lamartiniere CA, Pereira J, and Russo J, Effect of prenatal
exposure to the endocrine disruptor bisphenol A on mammary gland and morphology and gene
expression signature, Journal of Endocrinology, 2008, 196: 101-112.
Santos SJ, Haslam SZ, and Conrad SE, Estrogen and progesterone are critical regulators of Stat5a
expression in the mouse mammary gland, Endocrinology, 2008, 149 (1): 329-338.
Sternlicht MD and Sunnarborg SW, The ADAM17-amphiregulin-EGFR axis in mammary
development and cancer, Journal of Mammary Gland Biology Neoplasia, 2008, 13 (2): 181-194.
Teitelbaum SL, Britton JA, Calafat AM, Ye X, Silva MJ, Reidy JA, Galvez MP, Brenner BL, and
Wolff MS, Temporal variability in urinary concentrations of phthalate metabolites,
phytoestrogens and phenols among minority children in the United States, Environmental
Research, 2008, 106: 257-269.
Volkman J, and Silk K, Adolescent females and their mothers: examining perceptions of the
environment and breast cancer, Journal of Health Psychology, 2008, 13 (8): 1180-1189.

BCERP Needs Assessment Study: Final Report

Page 40

Welm BE, Dijkgraaf GJP, Bledau AS, Welm AL, and Werb Z, Lentiviral transduction of
mammary stem cells for analysis of gene function during development and cancer, Cell Stem
Cell, 2008, 2 (1): 90-102.
Whitten P, Smith S, Munday S, and LaPlante C, Communication assessment of the most
frequented breast cancer Websites: evaluation of design and theoretical criteria, Journal of
Computer-mediated Communication, 2008, 13: 880-911.
2009
Aupperlee MD, Drolet AA, Durairaj S, Wang W, Schwartz RC, and Haslam SZ, Strain-specific
differences in the mechanisms of progesterone regulation of murine mammary gland
development, Endocrinology, 2009, 150: 1485-1494.
Biro FM, Wolff MS, and Kushi LA, Impact of yesterday’s genes and today’s diet and chemicals
on tomorrow’s women, Journal of Pediatric Adolescent Gynecology, 2009, 22: 3-6.
Fernandez-Gonzalez R, Illa-Bochaca I, Welm BE, Fleisch MC, Werb Z, Ortiz-de-Solorzano C,
and Barcellos-Hoff MH, Mapping mammary gland architecture using multi-scale in situ analysis,
Integrative Biology, 2009,1: 8-89.
Ford KR, Khoury JC, and Biro FM, early markers of pubertal onset: height and foot size, Journal
of Adolescent Health, 2009, 44: 500-501.
Fournier MV, Fata JE, Martin KJ, Yaswen P, and Bissell MJ, Interaction of E-cadherin and
PTEN regulates morphogenesis and growth arrest in human mammary epithelial cells, Cancer
Research, 2009, 69 (10): 4545-4552.
Jenkins S, Raghuraman N, Eltoum I, Carpenter M, Russo J, and Lamaritiniere CA, Oral exposure
to bisphenol A increases dimethylbenzanthracene-induced mammary cancer in rats,
Environmental Health perspectives, 2009, 117 (5): 910-915.
Medvedovic M, Gear R, Freudenberg JM, Schneider J, Bornchein R, Yan M, Mistry MJ, Hendrix
H, Karyala S, Halbleib D, Heffelfinger S, Clegg DJ, and Anderson MW, Influence of fatty acid
diets on gene expression in rat mammary epithelial cells, Physiological Genomics, 2009, 38: 8088.
Smith SW, Atkin C, Skubisz CM, Munday S, and Stohl C, The impact of personal and/or close
relationship experience on memorable message about breast cancer and the perceived speech acts
of the sender, Journal of Cancer Education, 2009a, 24 (2): 129-134.
Smith SW, Munday S, LaPlante C, Kotowski M, Atkin C, Skubisz CM, and Stohl C, Topics and
sources of memorable breast cancer messages and their impact on prevention and detection
behaviors, Journal of Health Communication, 2009b, 14: 293-307.
Van Olphen J, Ottoson J, Green L, Barlow J, Koblick K, and Hiatt R, Evaluation of a partnership
approach to translating research on breast cancer and the environment, Progress in Community
Health Partnership. 2009, 3 (3): 213-226.

BCERP Needs Assessment Study: Final Report

Page 41

Yang C, Tan YS, Harkema JR, and Haslam SZ, Differential effects of peripubertal exposure to
perfluorooctanoic acid on mammary gland development in C57BI/6 and Balb/c mouse strains,
Reproduction Toxicology, 2009, 27 (3-4): 299-306.
2010
Biro FM, Galvez MP, Greenspan LC, Succop PA, Vangeepuram N, Pinney SM, Teitelbaum S,
Windham GC, Kushi LH, and Wolff MS, Pubertal assessment method and baseline
characteristics in a mixed longitudinal study of girls, Pediatrics, 2010, 126 (3): 583-590.
Mukhopadhyay R, Costes S, Bazarov AV, Hines WC, Barcellos-Hoff MH, and Yaswen P,
Promotion of variant human mammary epithelial cell outgrowth by ionizing radiation: an agentbased model supported by in vitro studies, Breast Cancer Research, 2010, 12: R11.
Windham GC, Pinney SM, Sjodin A, Lum R, Jones RS, Needham LL, Biro FM, Hiatt RA, Kushi
LH, Body burden of brominated flame retardants and other persistent organo-halogenated
compounds and their descriptors in US girls, Environmental Research, 2010, 110: 251-257.
Zhao Y, Tan YS, Haslam SZ, and Yang C, Perfluorooctanoic acid effects on steroid hormone and
growth factor levels mediate stimulation of peripubertal mammary gland development n C57BI/6
mice, Toxicological Sciences, 2010, 115 (1): 214-224.

BCERP Needs Assessment Study: Final Report

Page 42

APPENDIX B
List of Selected Websites Searched

Government Sites:
http://cancer.gov
http://www.cancer.gov/cancertoipics/types/breast
http://www.cancer.gov/cancertopics/pdq/prevention/breast/Patient
http://www.nlm.nih.gov/medlineplus/cancer.html
http://www.cdc.gov/cancer/breast/
http://ephtracking.cdc.gov/showCancerBcEnv.action
http://www.fda.gov
http://www.epa.gov

Non-government Sites:
http://www.breastcancerprevention.org/
http://www.breastcancerfund.org
http://www.causes.com/causes/210-campaign-forcancerprevention?m=4cf8c0c4%recruiter_id=49802761
http://breastcer.about.com/od/risk/a/bc_prevention.htm
http://www.ehow.com/facts_6152628_dioxins-breast-cancer.html
http://health.msn.com/health-topics/breast-cancer/articlepage.aspx?cpdocumentid=100170477
http://health.yahoo.net/channel/breast-cancer.html
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APPENDIX C
NIEHS and NCI BCERP Needs Assessment Study
Telephone Survey Questions
BCERP Researchers, COTC Members, and BCEWG Scientists

1. What basic concepts about environmental influences on breast cancer risk must the
general public (parents, children, other caregivers) understand? What are the most
effective formats for communication materials for this target audience? Do these
materials exist already?
2. What basic concepts about environmental influences on breast cancer risk must
policy makers understand? What are the most effective formats for communication
materials for this target audience? Do these materials exist already?
3. What basic concepts about environmental influences on breast cancer risk must the
media understand? What are the most effective formats for communication materials
for this target audience? Do these materials exist already?
4. At this stage of the BCERP, which is more appropriate – raising awareness about the
potential influence of the environment on cancer or trying to change specific
behaviors?
5. How should a BCERP research translation and dissemination program be structured
and implemented? Who needs to be involved in the BCERP research translation and
dissemination program and what would their roles be?
6. What are your criteria for determining if a research finding is ready to be translated
for the public and disseminated? Would you want findings translated and
disseminated even if there are no definitive outcomes? Why?
7. Were you involved in any of the translation efforts related to the BCERP research
findings; if so, was it a positive or negative experience? Why?
8. Are there key BCERP research findings that have not yet been translated, but that are
ready for translation? If so, what are they? Who are the target audiences for these
messages?
9. Which key BCERP research findings are not yet ready for translation and why?
10. Do you have concern about any of the messages that have been developed from
BCERP research findings to date?
11. What objectives, if met, are most likely to prepare target audiences to make informed
decisions related to their environment and health (or, in the case of policy makers,
health care providers, the media, etc., to help others make informed decisions)?
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12. What are appropriate outcomes/evaluation metrics that may be used to measure or
assess the effectiveness of any future BCERP-related informational materials
disseminated to various target audiences? How would you define “useful or
effective”?
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APPENDIX D
NIEHS and NCI BCERP Needs Assessment Study
Telephone Survey Questions
BCERP and BCEWG Advocate Members

1. How long have you been involved in the Breast Cancer and the Environment
Research Centers (BCERC)?
2. How familiar are you with the topic of environmental exposures and cancer risk,
environmental exposure and breast cancer, and risk communication (especially as it
relates to health or the environment)?
3. Have you used any BCERP outreach materials to date, and if so, how and with whom
(e.g., advocates, scientists, health care providers, media, and the general public)?
How useful have these materials been? How satisfied have you been with these
materials?
4. Were you involved with the development of any of the BCERP outreach materials? If
so, was the experience positive or negative, and why?
5. What basic concepts about environmental influences on breast cancer risk must the
general public (particularly parents, children, other caregivers) understand? What are
the most effective formats for communication materials for this target audience? Do
these materials exist already?
6. What basic concepts about environmental influences on breast cancer risk must
health care providers understand? What are the most effective formats for
communication materials for this target audience? Do these materials exist already?
7. What basic concepts about environmental influences on breast cancer risk must
policy makers understand? What are the most effective formats for communication
materials for this target audience? Do these materials exist already?
8. What basic concepts about environmental influences on breast cancer risk must the
media understand? What are the most effective formats for communication materials
for this target audience? Do these materials exist already?
9. What are the primary resources (e.g., government Web sites; academic/research
institution Web sites; general search Web sites such as WebMD, Google, or Yahoo;
libraries, etc.) you usually go to first when you are looking for information about
environmental influences on cancer risk (especially breast cancer)?
10. Have you ever looked for information designed specifically for lay audiences about
environmental influences on cancer risk? Breast cancer?
a. If so, what primary resources did you use?
b. Do you recall what specific topics you were looking for?
c. How did you use the resources you found?
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d. Do you consider these resources to be effective “as is” or are there any
improvements that could be made to them to better meet your needs (e.g.,
content, format, etc.)? How would you define “useful or effective”?
e. Are there other topics related to cancer risk and environmental exposure that
you would like to have available to you for use with your target audiences
that you have been unable to find information about?
11. What are your criteria for determining if a research finding is ready to be translated
for the public and disseminated? Would you want findings translated and
disseminated even if there are no actionable items from the research findings? Why?
12. How should a research and translation and dissemination program focused on
environmental influences on breast cancer risk be structured and implemented? Who
needs to be involved in such a research translation and dissemination program and
what would their roles be?
13. What strategies, goals, and guidelines are most likely to prepare target audiences to
make informed decisions related to their environment and health (or, in the case of
policy makers, health care providers, the media, etc., to help others make informed
decisions)?
14. What are appropriate outcomes and evaluation metrics that may be used to measure
or assess the effectiveness of any future BCERP-related informational materials
disseminated to various target audiences? How would you define “useful or
effective” in relation to these metrics?
15. What key BCERP research findings have already been translated, and for what target
audiences?
16. Are there key BCERP research findings that have not yet been translated, but that are
ready for translation? If so, what are they? Who are the target audiences for these
messages?
17. Which key BCERP research findings are not yet ready for translation and why?
18. Do you have concerns about any of the messages that have been developed from
BCERP research findings to date?
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APPENDIX E
NIEHS and NCI BCERP Needs Assessment Study
Telephone Survey Questions
NCI Consumer Advocates in Research Related Activities Volunteers

1. How familiar are you with the topic of environmental exposures and cancer risk
(especially breast cancer risk), and risk communication (especially as it relates to
health and the environment)?
2. Before being contacted for this interview, were you aware of the NIEHS- and NCIsponsored Breast Cancer and the Environment Research Program (BCERP)? If yes,
have you used any BCERP outreach materials to date? How have you used them and
with whom? How useful have these materials been? How satisfied have you been
with these materials?
3. What basic concepts about environmental influences on breast cancer risk do you
think the general public (particularly parents, children, other caregivers) understand?
Do materials that address these concepts exist already? What do you think are the
most effective formats for communication materials for this target audience?
4. What basic concepts about environmental influences on breast cancer risk must
health care providers understand? What do you think are the most effective formats
for communication materials for this target audience? Do materials that address these
concepts exist already?
5. What basic concepts about environmental influences on breast cancer risk must
policy makers understand? What are the most effective formats for communication
materials for this target audience? Do materials that address these concepts exist
already?
6. What basic concepts about environmental influences on breast cancer risk must the
media understand? What are the most effective formats for communication materials
for this target audience? Do materials that address these concepts exist already?
7. What are the primary resources (e.g., government Web sites; academic/ research
institution Web sites; general search Web sites such as WebMD, Google, or Yahoo;
libraries, etc.) you usually go to first when you are looking for information about
environmental influences on cancer risk (especially breast cancer)?
8. Have you ever looked for information designed specifically for lay audiences about
environmental influences on cancer risk? Breast cancer?
a. If so, what primary resources did you use?
b. Do you recall what specific topics you were looking for?
c. How did you use the resources you found?
d. Do you consider these resources to be effective “as is” or are there any
improvements that could be made to them to better meet your needs (e.g.,
content, format, etc.)? How would you define “useful or effective”?
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e. Are there other topics related to cancer risk and environmental exposure that
you would like to have available to you for use with any of the target
audiences referenced in previous questions that you have been unable to find
information about?
9. What are your criteria for determining if a research finding is ready to be translated
for the public and disseminated? Would you want findings translated and
disseminated even if there are no actionable items from the research findings? Why?
10. How should a research and translation and dissemination program focused on
environmental influences on breast cancer risk be structured and implemented? Who
needs to be involved in such a research translation and dissemination program and
what would their roles be?
11. What strategies, goals, and guidelines are most likely to prepare the general public to
make informed decisions related to their environment and health (or, in the case of
policy makers, health care providers, the media, etc., to help others make informed
decisions)?
12. What are the appropriate outcomes and evaluation metrics that may be used to
measure or assess the effectiveness of any future BCERP-related informational
materials disseminated to various target audiences? How would you define “useful or
effective” in reference to these metrics?

BCERP Needs Assessment Study: Final Report

Page 49

APPENDIX F
NIEHS and NCI BCERP Needs Assessment Study
Telephone Survey Questions
NIH Staff with Communications Expertise

1. How familiar are you with the topic of environmental exposures and cancer risk
(especially breast cancer risk), and risk communication (especially as it relates to
health and the environment)?
2. Before being contacted for this interview, were you aware of the NIEHS and NCI
Breast Cancer and the Environment Research Program (BCERP)?
3. Have you ever looked for information about environmental influences on cancer risk,
especially on breast cancer, designed specifically for lay audiences?
(a)
(b)
(c)
(d)

If so, what primary sources did you use?
Do you recall what specific topics you were looking for?
How did you use the resources you found?
Do you consider these resources to be effective “as is” or are there any
improvements that could be made to them to better meet your needs (e.g.,
content, format, etc.)? How would you define “useful” or “effective”?

4. Are you aware of any existing government sources of information specifically
designed for lay audiences related to environmental influences on breast cancer risk?
(a)
(b)
(c)
(d)

If so, what are they?
How effective do you think they are as risk communication tools and why?
Do you feel like the content is current or out of date?
How can the existing information be improved?

5. What do you think are the key messages the Breast Cancer and the Environment
Research Program should focus on?
6. In your experience, who are the key target audiences the government is trying to
reach with information about the role of the environment and cancer, especially
related to breast cancer risk?
(a) In your opinion, which two target audiences are the most important to reach?
(b) Which two are least important to reach?
7. What basic concepts about environmental influences on breast cancer risk must
policy makers understand? What are the most effective formats for communication
materials for this target audience? Do materials that address these concepts exist
already?
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Similarly, what basic concepts about environmental influences on breast cancer risk
must health care providers understand? What are the most effective formats for
communication materials for this target audience? Do these materials exist already?
8. What basic concepts about environmental influences on breast cancer risk must the
media understand? What are the most effective formats for communication materials
for this target audience? Do materials that address these concepts exist already?
As for the general public (particularly parents, children, and other care givers), what
basic concepts about environmental influences on breast cancer should they
understand? What are the most effective formats for communication materials for this
group of target audience? Do these materials exist already?
9. What are your criteria for determining if a research finding is ready to be translated
for the public and disseminated? Would you want findings translated and
disseminated even if there are no actionable items from the research findings? Why?
10. How should a research and translation and dissemination program focused on
environmental influences on breast cancer risk be structured and implemented? Who
needs to be involved in such a research translation and dissemination program and
what would their roles be?
11. How would you recommend integrating any existing governmental messages about
environmental influences on breast cancer risk with new messages over the next few
years from the BCERP, advocacy organizations, etc.?
12. What strategies, goals, and guidelines are most likely to prepare the general public to
make informed decisions related to their environment and health (or, in the case of
policy makers, health care providers, the media, etc., to help others make informed
decisions)?
13. What key behaviors will demonstrate that the research translation and dissemination
activities have been effective?
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APPENDIX G
NIEHS and NCI BCERP Needs Assessment Study
Telephone Survey Questions
NIH Staff Involved With the BCERP Activities
1. How familiar are you with the topic of environmental exposures and cancer risk
(especially breast cancer risk), and risk communication (especially as it relates to
health and the environment)?
2. Have you ever looked for information about environmental influences on cancer risk,
especially on breast cancer, designed specifically for lay audiences?
(a)
(b)
(c)
(d)

If so, what primary sources did you use?
Do you recall what specific topics you were looking for?
How did you use the resources you found?
Do you consider these resources to be effective “as is” or are there any
improvements that could be made to them to better meet your needs (e.g.,
content, format, etc.)? How would you define “useful” or “effective”?

3. Are you aware of any existing government sources of information specifically
designed for lay audiences related to environmental influences on breast cancer risk?
(a)
(b)
(c)
(d)

If so, what are they?
How effective do you think they are as risk communication tools and why?
Do you feel like the content is current or out of date?
How can the existing information be improved?

4. What do you think are the key messages the Breast Cancer and the Environment
Research Program should focus on?
5. In your experience, who are the key target audiences the government is trying to
reach with information about the role of the environment and cancer, especially
related to breast cancer risk?
(a) In your opinion, which two target audiences are the most important to reach?
(b) Which two are least important to reach?
6. What basic concepts about environmental influences on breast cancer risk must
policy makers understand? What are the most effective formats for communication
materials for this target audience? Do materials that address these concepts exist
already?
Similarly, what basic concepts about environmental influences on breast cancer risk
must health care providers understand? What are the most effective formats for
communication materials for this target audience? Do these materials exist already?
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7. What basic concepts about environmental influences on breast cancer risk must the
media understand? What are the most effective formats for communication materials
for this target audience? Do materials that address these concepts exist already?
As for the general public (particularly parents, children, and other care givers), what
basic concepts about environmental influences on breast cancer should they
understand? What are the most effective formats for communication materials for this
group of target audience? Do these materials exist already?
8. What are your criteria for determining if a research finding is ready to be translated
for the public and disseminated? Would you want findings translated and
disseminated even there are no actionable items from the research findings? Why?
9. How should a research and translation and dissemination program focused on
environmental influences on breast cancer risk be structured and implemented? Who
needs to be involved in such a research translation and dissemination program and
what would their roles be?
10. How would you recommend integrating any existing governmental messages about
environmental influences on breast cancer risk with new messages over the next few
years from BCERP, Advocacy organizations, etc.?
11. What strategies, goals, and guidelines are most likely to prepare the general public to
make informed decisions related to their environment and health (or, in the case of
policy makers, health care providers, the media, etc., to help others make informed
decisions)?
12. What key behaviors will demonstrate that the research translation and dissemination
activities have been effective?
13. Based on your knowledge, what key BCERP research findings have already been
translated, and for what target audiences? Are there any data available indicating the
effectiveness of any translated findings? If so, what are the metrics describing
effectiveness?
14. Are there key BCERP research findings that have not yet been translated, but are
ready for translation? If so, what are they? Who are the target audiences for these
messages?
15. Which key BCERP research findings are not yet ready for translation and why?
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