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Successes in cancer prevention research over the past 60
years have altered clinical care and had broad implications
for public health. Notable examples include the development
of chemopreventive agents (e.g., tamoxifen reducing breast
cancer risk), vaccines against infectious agents known to
cause cancer (hepatitis B and human papillomavirus),
screening and early detection targeting groups at higher risk
(colonoscopy for ages 50 and older), and recommendations
for lifestyle modifications, some of which have also been
accompanied by policy efforts (smoking cessation programs
and bans on smoking in public places).[1, 2] Yet despite
these laudable advances, there is a pervasive sense among
both the public and those in the field that “we should be
further along in preventing cancer.” This rigorous science
and decades of work required for discoveries to be translated
into public health practice seem to be largely under-
recognized by both the public and scientific community.
When advances in cancer research are highlighted, preven-
tion of cancer rarely takes center stage. Even in this time
when emphasis is placed on finding higher quality, lower
cost health interventions in general, the word ‘prevention’

may not even be mentioned.1 This state of affairs has led us
to contemplate whether a new view of cancer prevention
research training is necessary to energize this field and ac-
celerate progress in preventing cancer.

This new proposal for cancer prevention research training
would embrace a competency-based model. Employing a
competency-based model in cancer prevention training
would enable trainees to develop a wider and more effective
skill set than that obtained from traditional discipline-
specific research training. The goal is to prepare trainees to
work across the diversity of disciplines involved in this field,
responding to—and capitalizing on—the dynamic and col-
laborative nature of the research enterprise and to contribute
with high impact to the field's mandate to improve public
health. Competency-based training has been explored in
many areas, such as medicine, clinical research, global
health, public health, biomedical basic sciences research,
and these existing models can be informative to the design
of specific competencies for cancer prevention research
training.

Before considering a similar shift to specific competen-
cies for cancer prevention research training, however, it is
important to articulate a vision of what qualities the ideal
cancer prevention researcher should embody in order to
design objectives and competencies congruent with this vi-
sion. As discussed by Frenk and colleagues with regard to
the medical curriculum example [4], traditional curricula are
often artifacts of historical legacy, designed with little
intention—in Frenk's words, “[n]ot uncommonly schools
change the objectives to meet what the faculty want to teach
so that the curriculum drives the objectives, rather than the

1 See, e.g., the Viewpoint in the April 4, 2013 issue of the Journal of the
American Medical Association, an important position statement enti-
tled, “The Future of Biomedical Research,” [3] which contains no
mention of prevention.
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wished-for learning objectives driving the curriculum.” Tra-
ditional research training curricula are presumably no less
faculty-driven than medical training, and prepare students to
compete in a system where rewards and promotion are based
on intensive single-discipline specialization and publication
productivity rather than on the solution of complex problems
across disciplines and translation phases.

To meet the challenges of organizing collaboration across
disciplines and along the continuum from discovery to appli-
cation, cancer prevention scientists need leadership and advo-
cacy skills, in addition to broad scientific knowledge and the
ability to communicate across disciplines. Leaders also must
understand the social and political context of their work to
bring public attention and stimulate a sense of urgency in
funding agencies. These types of professional competencies
have not typically been included in research training, which
has focused on acquisition of in-depth, specialized knowledge
of a discipline, mastery of particular research methodologies,
maturation of the ability to formulate research questions, and
development of scientific communication skills—for an au-
dience of similar scientific specialists. Producing researchers
with proposed skills in leadership, advocacy, and communi-
cation will require a “transformative” approach to education
[4–6], which aims to go beyond incremental acquisition of
knowledge to bring about a developmental shift towards a
more engaged, leadership-driven professionalism.

To identify specific competencies for cancer prevention
research, we can benefit from competency models developed
for other areas of postgraduate research training. The National
Postdoctoral Association (NPA) has identified six core com-
petencies for postdoctoral fellows in research training posi-
tions, including both discipline-specific and broader profes-
sional development skills [7] (NPA Core Competencies
Toolkit). Frameworks for research competencies have been
created for medical residents required to conduct scholarly
activities through research rotations. These have been orga-
nized around specific research tasks (e.g., critiquing the liter-
ature, understanding epidemiological and biostatistical con-
cepts applied to diagnostic tests, designing research protocols
[8]) or based on specific ACGME-defined competencies (i.e.,
medical knowledge, interpersonal and communication skills,
and professionalism [9]). Other initiatives proposed for com-
petencies in cancer care may be useful for determining content
for cancer prevention competencies [10, 11]. An especially
instructive example for transforming health professional train-
ing comes from the shift in medical residency training over the
past decade from testing of acquired knowledge [4] to dem-
onstrating competence in six core areas: patient care, medical
knowledge, practice-based learning and improvement, inter-
personal and communication skills, professionalism, and
systems-based practice. The process of completing this shift
is well documented in the literature, from identifying the
needs and creating competencies, to designing evidence-

based interventions, to developing rigorous evaluation tools.
This potent example from medical education suggests that the
field of cancer prevention can derive much benefit if we apply
such strategies to preparing the next generation of scientists in
cancer prevention.

The examples of existing competency models provided
here overlap in several areas, yet there are important gaps
when we examine their application to cancer prevention re-
search. For example, the NPA competencies for leadership
and management skills, while appropriate for the research
postdoctoral level, are broadly stated and do not address
field-specific challenges or leadership issues within a large,
collaborative enterprise. Another example of a competency
that is critical to research in many disciplines but may be
inadequately specific for successful cancer prevention re-
search is in communication and collaboration. The breadth
of cancer prevention as a field and its goal to translate research
discoveries into clinical and population practice both demand
expertise in communication and collaboration skills and make
their mastery difficult. That said, because seeking mastery of
such skills for transdisciplinary collaboration may not be an
intuitive behavior [12], nor one widely rewarded by academia,
which historically has rewarded individuals, not teams, struc-
tured training programs that help individuals develop such
skills play a critical role. Their professional preparation will
be needed as evidence builds for team collaboration as a
necessary strategy and potent tool for solving the more intrac-
table or complex research questions previously unassailable
by more conventional single-discipline approaches [13, 14].

Here, we have focused on the need to develop competencies
for the postgraduate cancer prevention research workforce with
the aim of equipping individuals with the credibility and nec-
essary skills to be leaders advancing the field. Cancer preven-
tion, by its nature, requires a multidisciplinary team-based
approach, and communicating progress can be challenging.
Furthermore, the stakes are high when moving research to
practice. Interventions, which aim to prevent cancer in a cur-
rently healthy population, require intense examination of the
strength of the evidence, biases, risks, and benefits. The ulti-
mate indicator of success in this field is a decline in cancer
incidence at the population level, which takes years to achieve
and stems from multiple sources. For these reasons, the field's
new vanguard needs a broad understanding of the many dif-
ferent stakeholders in this community and how to work effec-
tively across these areas. Creating a system of widely recog-
nized training competencies for cancer prevention research
would alleviate some of the heavy expectations upon those
entering this field and would clearly articulate outcomes of this
training. This model of professional development also would
require structured training programs and other approaches
designed for teaching team science skills and strategies in order
to prepare researchers for focused but collaborative efforts to
unravel and intervene upon the complex diseases that afflict
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populations in the twenty-first century. We invite others to join
us in thinking critically about the important competencies for
cancer prevention and infrastructure to support this type of
training needed for not only those engaged in postdoctoral
research, but for all constituencies of the cancer prevention
workforce, and we welcome your comments and suggestions.
We will continue to deliberate on specific recommendations
and will put these forth in a subsequent communication.

Open Access This article is distributed under the terms of the Creative
Commons Attribution License which permits any use, distribution, and
reproduction in any medium, provided the original author(s) and the
source are credited.
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