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Objective To develop and implement Project LEAD (leadership,
education, and advocacy development), a science course for breast
cancer activists.

Population Students were breast cancer activists and other
consumers, mainly affiliated with advocacy organizations in the
United States of America.

Setting Project LEAD is offered by the National Breast Cancer
Coalition; the course takes place over 5 days and is offered 4 times
a year, in various cities in the United States of America.

Results The Project LEAD curriculum has developed over 5 years
to include lectures, problem-based study groups, case studies,
interactive critical appraisal sessions, a seminar by an ‘expert’
scientist, role play, and homework components. A core faculty has
been valuable for evaluating and revising the course and has proved
necessary to provide consistent high quality teaching. Course
evaluations indicated that students gained critical appraisal skills,
enhanced their knowledge and developed confidence in selected
areas of basic science and epidemiology.

Conclusions Project LEAD comprises a unique curriculum for
training breast cancer activists in science and critical appraisal.
Course evaluations indicate that students gain confidence and skills
from the course.
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Introduction

The National Breast Cancer Coalition (NBCC),
a breast cancer advocacy organization in the
USA,'® was founded in 1991 and comprises
over 500 member groups and 60 000 individual
members. The NBCC was founded to: promote
research into the cause, optimal treatments and
cure for breast cancer; improve access to high
quality breast cancer screening, diagnosis,
treatment and care for all women; and increase
the involvement and influence of those living
with breast cancer. An overarching objective
common to each of these goals is to ensure that
consumers have a seat at the decision-making
table in the research, access and influence
arenas.

Project LEAD (leadership, education, and
advocacy development), is a science course for
breast cancer activists.® It was developed in
response to a need for breast cancer activists to
be sufficiently grounded in science concepts so
that they might participate more fully in decision-
making related to biomedical research. The goal
of the course is to help develop in students an
understanding of scientific concepts and critical
appraisal skills in general, not to increase
knowledge about breast cancer, breast cancer
treatment or the best health care.

Methods

Development and implementation

Project LEAD is organized centrally by staff at
the NBCC offices in Washington DC. Faculty
include a ‘core’ group of seven scientist-teachers
(two of whom are also breast cancer survivor-
advocates), faculty who teach once or twice a
year in Project LEAD and a faculty consultant
specializing in adult education. The course is
offered 4 times a year at geographically
dispersed cities in the USA. The sessions, course
materials and meals are provided by the NBCC
without charge, and travel scholarships are
available for students who otherwise would not
be able to attend.
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Each course includes about 30 activists who
are mainly from the USA and breast cancer
survivors. Students are selected by NBCC staff
on the basis of: experience with breast cancer
advocacy in the community; interest in learning
the language and concepts of science; a clear
personal connection to breast cancer; a commit-
ment to become part of the breast cancer
research/policy process; and a commitment to
prepare for and actively participate in the entire
course.

Evaluation

To guide instruction and inform modifications,
we developed two types of evaluations. The first
involved open-ended questionnaires and verbal
feedback sessions on each of the lectures and
other sessions, administered at the end of each
day and the end of the course. The second eval-
uation was primarily intended to guide instruc-
tion by evaluating student attitudes, knowledge
and confidence at the beginning and end of the
course. It was structured and administered both
before the course began (‘pre-course’) and at the
conclusion of the course (‘post-course’). The pre-
and post-course test forms are identical and they
were modified over time as a result of piloting
and curriculum changes.

The evaluation contained three sections. The
first contained a scenario constructed to repre-
sent an individual treatment decision based on
evidence from a randomized clinical trial the
students have read as homework. Use of critical
appraisal skills was assessed by asking the
student to choose three questions she would ask
regarding the proposed intervention. The stu-
dents had a list of questions to choose from that
included five that we classified as ‘not using
critical appraisal skills’ and four classified as
‘using critical appraisal skills’.

The evaluation then moved to questions
related to two journal articles, one describing
basic concepts in genetic testing and breast
cancer (‘basic science article’)’ and one, noted
earlier, reporting on the results of a clinical trial
(‘epidemiology article’).® Students were assigned
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to read both articles before the course, and the
articles were subsequently critically appraised in
an interactive session. Thus, after the course
students presumably had additional tools for
understanding the articles.

The third area of questioning involved asking
the student whether she would be able to explain
to a friend approximately 20 concepts covered
by the course (e.g. how RNA is involved in
making proteins, relative risk). Finally, students
were asked to draw conclusions about causality
from a graph showing a linear relationship
between different levels of fat consumption and
breast cancer mortality, in various countries.
Because of modifications to the course and the
evaluation form in the first 2 years of Project
LEAD, not all questions were asked of partici-
pants in each session and the total numbers of
responses varies by section of the form.

We did not perform any statistical tests as our
analyses of the evaluation responses are for
descriptive purposes only and do not address
research questions.

Results

Development and implementation: course
description

As of December 1998, 15 Project LEAD sessions
had been held over 4 years, attended by 460
participants (see Table 1). Initial costs were
considerable and included: funding a meeting of
scientists to develop the initial curriculum;
designing, drafting and revising of course mater-
ials; and legal fees. Ongoing costs include: NBCC
staffing and other operational costs (20% of total
ongoing costs); travel costs for faculty and staff
(20%); scholarships (13%); mailings and other
outreach costs (5%); course materials (12%);
faculty honoraria, some faculty decline (15%);
and facility, including meals (12%).

The key components of the course have
remained fairly constant over time: introduction
to principles of basic science and of epidemi-
ology; training on critical appraisal of the
scientific literature, grant proposals and research
seminars; presentations on clinical aspects of

Table 1 Characteristics of students

Characteristic n %
Total students in Project LEAD 460
Total students with data* 388 100
Sex
Female 387 99.7
Race
White 317 81.7
African-American 45 11.6
Hispanic 9 2.3
Multiracial 5 1.3
Asian 7 1.8
Native American 2 0.5
Other 3 0.8
Missing 1 0.3
Age (years)
<45 134 34.5
45-54 160 41.2
55-64 72 18.6
>65 14 3.6
Missing 8 2.1
Mean + SEM 48 + 9.5
Median 48
Range 17-78
Experience on boardst
Yes 96 24.7
Confident with science concepts
No 32 8.2
Somewhat — fairly 303 78.1
Very 48 12.4
Missing/other 5 1.4

*No student profile forms were completed for the first two sessions
of Project LEAD in 1995 (Los Angeles and Minneapolis). tFor example,
a Department of Defense or State of California Breast Cancer
Research peer review panel.

breast cancer and the process of research;
advocacy training for participating in research
decisions; and development of an individual
action plan for involvement in research.

The core faculty finalized a set of lecture
outlines and materials, and a schedule of sessions,
and has continued to revise and refine the course
on an ongoing basis. A variety of pedagogical
approaches are used to convey the material.

One-hour lectures are the primary means of
presenting new material. Students are exposed
through college-level lectures to the elements of
genetics, DNA replication and transcription,
protein synthesis, mutation, the cell cycle,
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carcinogenesis, basic laboratory techniques, and
more. They are introduced to epidemiology,
including observational and experimental study
design, screening, and systematic reviews and
meta-analysis. Statistical concepts are woven
into each lecture. With very few exceptions,
lecture topics focus on educating participants
about science generally, while the examples and
documents critiqued are breast cancer-related.
Other lecture topics include behaviour strategies
for activists who want to serve as members of
research and related groups. We also present
students with a full spectrum of advocacy
opportunities that include science and encourage
students to seek opportunities that best fit their
strengths, interests and resources.

At the course outset, students are randomly
assigned to study groups of about six people;
these meet between lectures and discuss the
material presented using a list of questions or
exercises as a guide. They also work together to
present role play activities and a critical
appraisal of a research seminar, described later.

Interactive discussion of ‘case studies’, which
use a patient scenario and a basic science journal
article (e.g. focusing on BRCAI), places the
basic science concepts students have learned into
a clinical and social context. Interactive sessions
are also used to teach critical appraisal of basic
science and clinical research articles. A key
component of the course is a research seminar
presented by an eminent scientist. Study groups
prepare questions and critiques, and select a
panel representative to present discussion points
to the scientist for his or her response.

At the start of each course, students receive
notebooks containing standardized material
relating to each session, including lecture out-
lines, homework, questions for study groups,
and reference materials. In the evening, students
complete homework assignments, either alone or
in groups.

Role play is used to prepare students for
participation on an IRB or grant review study
section. Each study group reviews a successful
grant proposal and prepares discussion points
for a role play. The role play is critiqued by the
faculty and other students both in terms of the
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scientific approach and the group’s interactions
and problem-solving skills.

Results of the knowledge and confidence
evaluation

Four hundred and forty-two students completed
both a pre-course and post-course evaluation
that examined their critical appraisal skills,
knowledge and confidence levels; 392 completed
pre- and post-course questions on the clinical
scenario, 392 on the epidemiology article, 255 on
basic science, and 372 on their level of confid-
ence with science concepts.

Post-course, students were more likely to
respond to the clinical scenario by asking ques-
tions that used critical appraisal skills; 13% of
participants pre-course and about 23% of
participants post-course selected only ‘critical
appraisal-type’ questions as those they wished to
ask (see Table 2). In addition, students were
more likely to respond post-course than pre-
course that they would use MEDLINE, other
Internet resources, or the public library, to
answer questions they had; pre-course, they were
more likely to rely on asking the advice of their
doctors or friends.

Overall, students seemed to have understood
the article reporting on the results of the clinical
trial quite well pre-course (see Table 3). The
students exhibited greater confidence post-
course that all patients randomized were
accounted for in the analysis (74% vs. 55%),
and more believed post-course (83%) than pre-
course (71%) that randomized controlled trials
are extremely important.

Pre-course, students appeared to have read
and understood points made in the basic science
article (Table 3). Substantial improvement was
observed post-course in students’ understanding
of substantive basic science concepts.

Overall, students showed a gain in confidence
between pre- and post-course tests, when they
were asked whether they would feel able to
explain basic science and epidemiology concepts
to a friend (Table 4). Pre-course, students felt
most confident about explaining why researchers
study samples rather than entire populations
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Table 2 Questions asked in response

to clinical scenario Pre-course Post-course

Questions n % n %

Total responses* 392 100 392 100
Questions that did not use critical appraisal
What are the characteristics of the group leader?t 226 57.6 197 50.2

Frequency of meetings? 80 20.4 68 17.3
Social stigma attached? 7 1.8 8 2.0
Similar attenders? 175 44.6 155 39.5
How paid for? 54 13.8 50 12.8
Used critical appraisal
Interfere with other treatments? 54 13.8 71 18.1
Any negative effects? 83 21.2 108 27.6
Effect expected by doctor? 208 53.1 200 51.0
Is counselling a useful approach? 265 67.6 302 77.0

No. questions asked using critical appraisal
51 13.0 36 9.2
123 31.4 120 30.6
167 42.6 147 37.5
51 13.0 89 22.7

w N = O

*Clinical scenario not covered in two 1996 evaluations. tFor example, race, sex.

Table 3 Responses to questions

testing understanding of epidemiology Pre-course Post-course
and basic science articles Correct responses to questions n % n %
Epidemiology article*
Total responses 392 392
Treatment assigned randomly 289 73.7 312 79.6
Randomization method not given 252 64.3 274 69.9
Outcome measure = survival 360 91.8 372 94.9
Results of study = beneficial 368 93.9 374 95.4
effect of therapy
Basic science articlet
Total responses 255 255
Percentage of breast cancer cases 216 84.7 237 92.9
with susceptibility genes
Cancers associated with BRCA1 99 38.8 110 43.1
Define cancer susceptibility gene 244 95.7 245 96.1
Populations most studied for
BRCA1 mutations
Families with breast cancer 173 67.8 171 67.1
Ashkenazi Jewish populations 107 42.0 139 54.5
Definitions
Penetrance 157 61.6 202 79.2
Tumour suppressor gene 178 69.8 226 88.6
Germline mutation 110 43.1 196 76.9
Nonsense mutation 71 27.8 133 52.2
Transmitted in Mendelian fashion 167 65.5 223 87.5

*Epidemiology article not covered in two 1996 evaluations. TBasic science article not covered in
1995 evaluations.
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Table 4 Concepts able to explain

Pre-course Post-course Change o @ friend or fellow advocate
Able to explain... n % n % %
Total responses* 372 372
Role of DNA in human functioning 146 39.2 328 88.2 49.0
How DNA copies itself 98 26.3 312 83.9 57.6
A mutation 172 46.2 342 91.9 457
The role of RNA 48 12.9 313 84.1 71.2
How RNA involved in making proteins 26 7.0 252 67.7 60.7
What proteins do 80 21.5 262 70.4  48.9
How mutations lead to cancer 171 46.0 335 90.1 44.1
How cells divide and grow 166 44.6 318 85.5 40.9
Why researchers study samples 221 59.4 336 90.3  30.9
P-value 41 11.0 186 50.0 39.0
Sensitivity of a test 110 29.6 277 74.5 449
Prevalence 123 33.1 291 78.2 451
Incidence 177 47.6 302 81.2 33.6
Odds ratio 50 13.4 215 57.8 44.4
Relative risk 129 34.7 260 69.9 35.2
Observational study 129 34.7 330 88.7 54.0
Meta-analysis 85 22.8 297 79.8 57.0
Association between dietary fat 167 44.9 289 77.7 328

and breast cancer mortality

*These questions not asked in Los Angeles or Minneapolis, 1995.

and least confident about explaining the role of
RNA in making proteins, and the concepts of
P-value and odds ratio. Post-course, students
were most confident about their ability to
explain mutations and how mutations lead to
cancer, and least confident in their ability
to explain P-value, odds ratio and relative risk.
Percentage change from pre- to post-course
ranged from 31% (why researchers study
samples) to 71% (the role of RNA).

Although the students improved considerably
post-course in their interpretation of the eco-
logical association between dietary fat con-
sumption and breast cancer mortality in selected
countries, 22% still believed incorrectly post-
course that the association was sufficient to infer
a causal relationship.

Comment

To our knowledge, Project LEAD is the first
national programme to educate health activists
about science. It is significant that this effort is
organized and guided by activists themselves in
cooperation with core faculty. The importance

of the general public’s perspective in guiding
research at the advisory level has been recog-
nized for many years (for example, public
participation is required on NIH advisory
panels®), but only recently have consumers been
admitted to the traditionally scientist-only
spheres of peer review'®!!" and research project
planning in the USA.'*!?

Implementation of the curriculum was ulti-
mately most successful after a core teaching
team was assembled, starting in the second year
of the programme. A consistent core teaching
team allowed the faculty to modify the curri-
culum, integrate the various sessions, and
develop teaching techniques that were best
suited to the learning needs of the majority of
the participants.

The course is meant to be the beginning of a
life-long educational process. Thus, teaching
materials and approaches stress critical thinking.
Students learn the basics of critical appraisal and
do not concentrate on results of individual
research studies; they are taught science
concepts and not about breast cancer specific-
ally; and finally, they are provided with infor-
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mation about how to access available resources.
In addition, the notebook provided to all
students with course and reference materials
serves as a resource for the future, particularly
for those serving on study sections or other
scientific committees.

While maintaining its overall structure,
Project LEAD has been modified in content to
respond to new scientific knowledge, and in
approach to reflect the unique teaching envi-
ronment and opportunities as well as the student
For example, in response to
students’ expressed lack of confidence post-
course about their understanding of P-value,
odds ratio and relative risk, these areas have
been strengthened in the epidemiology section.
The fact that the curriculum changed in
response to the evaluations represents a limi-
tation in the interpretation of the grouped
evaluation data: pre- and post-course differences
may have been smaller before the curriculum
changes (presumably improvements)
implemented.

The results of the pre- and post-course eval-
uations have provided information useful for
building and revising the course, and to a limited
extent also provide information about how well
the students assimilated the material presented.
The faculty, who are also invested in the course’s
success, believe that over the course of Project
LEAD students acquire a deeper and more
complex understanding of science concepts as
well as increased confidence in explaining or
discussing them. It is the faculty’s impression
that this level of understanding was facilitated
by the small group sessions, which were designed
to encourage active engagement with the scien-
tific concepts presented in lectures.

There are some potential qualifications rela-
ting to our findings. Since we have not tested the
students beyond the immediate post-course
period, we cannot comment on students’ long-
term retention of course material or confidence.
However, many students do participate in
Project LEAD journal clubs and yearly
‘refresher courses’; these activities plus active
participation on scientific committees is likely to
be useful in maintaining the skills learned.

evaluations.

WEre

Project LEAD students are experienced activists
and could not be considered typical of the lay
public. We expect that a subset of activists in
other areas of health are similarly motivated and
active in learning about the science aspects of
their fields.

Although Project LEAD includes some
advocacy training aimed at helping activists
fulfil their role in a science setting, this is not the
objective of the course. NBCC’s Annual Advo-
cacy Conference, which specifically focuses on
training activists, is useful in this regard. Many
of the workshop offerings at that meeting focus
on ways to bring advocacy skills to the scientific
process. Although informal surveys have been
conducted to learn about LEAD graduate
activities, the proportion serving in a decision-
making capacity should not serve as a measure
of the success of the programme. Indeed, one
might view the course as serving its purpose
when it results in an activist deciding she needs
more training before serving on a research
committee, or deciding she does not want to
serve in this capacity at all.

We believe that Project LEAD is a model
programme for other areas. The Department of
Defense, The National Institutes of Health, and
other funding agencies, are now including
patient advocates on study sections,'* as well as
advisory councils. At the Department of
Defense, many or most of the study sections deal
with basic science proposals. There is therefore
an immediate need to ensure that consumers (as
well as all other members of these committees)
participate effectively. To be effective, consumer
education programmes need to be conducted in
partnership with community action groups.
Otherwise, there will be no guarantee that
informed consumers representing a defined
constituency will be the ones contributing to
decision-making processes. In addition, partner-
ships with community groups ensure a mech-
anism for information flow in both directions.
Agencies promoting and involving consumers in
the research process and policy-making related
to science and technology should consider
supporting science education projects for
advocates.
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