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One of the hallmarks of the communication revolution over the past decade has been its support for participation, whether that
be in the active engagement of patients searching the Web for answers to vital health questions, or in the collective energies of
self-organizing communities through social media. At the same time, some of the major obstacles to achieving a full and equi-
table reach of evidence-based cancer control knowledge have been traced back to discontinuities in communication either within
clinical care or the broader public awareness system. Communication scientists from the National Cancer Institute, the Centers
for Disease Control and Prevention, and the American Cancer Society joined forces in 2010 to investigate ways in which com-
munication science can be used to improve coordination and enhance participation in cancer control for the nation. From 2010 to
2013, the three organizations worked together in 1) convening two meetings designed to assess the status of funded research in
communication science, 2) completing a systematic review of literature published over the previous 10 years, and 3) authoring
a blueprint for coordinated efforts using the implications of communication science. The blueprint consists of three major goals:
first, to identify high-yield targets of opportunity using the health impact pyramid articulated by Centers for Disease Control and
Prevention Director, Thomas Frieden; second, to leverage opportunities within the new communication environment, including
the opportunities catalyzed by national efforts to create an infrastructure for evidence implementation through health information

technology; and third, to assist in coordinating efforts across collaborative entities through participative media.

J Natl Cancer Inst Monogr 2013;47:233-239

In its 2010 report titled Envisioning a Digital Future: Federally
Funded Research and Development in Networking and Information
Technology, the President’s Council of Advisors on Science and
Technology argued that one of the fundamental benefits of a
highly connected communication and information environment
is its essential support for personal engagement and social partic-
ipation (1). This includes an expanded sense of personal engage-
ment from patients in their own health care as documented by
the National Cancer Institute’s (NCI’s) Health Information
National Trends Survey (2); an energized sense of grass roots
activism by citizens, as social networking tools begin to con-
nect communities in new and powerful ways (3); and even an
expanded sense of participation in research, as patients seek out
new ways to engage in the enterprise as “citizen scientists” (4).
New participatory media jargon terms such as “crowdsourcing”
and “peer production” were virtually nonexistent just a decade
ago but have now entered our vocabulary as mainstays in a digi-
tally connected world (1,5).

In this paper, representatives from the NCI, the Centers for
Disease Control and Prevention (CDC), and the American Cancer
Society (ACS) explore how advances in the new communication
environment over the last decade can be brought to bear on the
task of coordinating partnerships within cancer control. The con-
clusions presented are built off of a 3-year program of coordinated
activity between communication scientists at the NCI, the CDC,
and the ACS.
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The Case for Coordination

Communication is the voice of cancer prevention and control. This
voice alerts the public to new findings; helps them understand what
they can do to lower their risks of developing cancer; helps them
navigate the health-care system; and, above all, it is the voice that
helps guide them toward the possibility of a cure. To ensure that
the voice we call cancer communication is credible, effective, accu-
rate, familiar, and that it is heard by the right people, at the right
time, in the right place with the right message, the communication
process should be based on good research.

Comprehensive cancer control is an endeavor deeply dependent
on successful partnerships and the robust communication structures
used to support them (6-8). Failures at the seams of these often
implicit, interdependent relationships can have negative implica-
tions for individuals and for populations. Medical chart reviews
have revealed that when health systems fail to engage patients in
routine and recommended cancer screenings, or when communi-
cation errors precipitate a loss to follow-up, the consequences of
these lapses in coordination can be late-stage disease and decreased
survival rates (9). Discontinuities at the handoff between primary
care and the many facets of specialty care have been blamed for
delays in treatment (which may prove fatal), missed opportunities
for early intervention, and failures in monitoring (10-12). Among
cancer survivors, the transition from focused specialty care to the
fragmented support of a discontinuous health-care system can lead
to feelings of abandonment, to missed diagnoses of recurrence, to
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unattended sequelae of previous treatments, and to avoidable dec-
rements in quality of life (13). Variations in communication efforts
to support cancer prevention in local communities can lead to
knowledge and belief gaps, with downstream consequences leading
to disparities in population outcomes (14-16).

Recognizing that disconnected efforts in cancer control can
hamper progress, the President’s Cancer Panel reiterated a call for
greater coordination of efforts among the many entities compris-
ing what the Institute of Medicine referred to as the “National
Cancer Program,” that is, the collective efforts of government enti-
ties, nonprofit charities, health-care practitioners and the systems
through which they practice, and for-profit therapeutic developers
(17). Finding effective mechanisms to help coordinate implemen-
tation efforts across components of the national program while
preserving stakeholder autonomy, it was thought, should help opti-
mize investments at a time when economic resources are limited
and centralization is infeasible. To that end, communication scien-
tists from the NCI, the CDC, and the ACS engaged in a series of
activities from 2010 to 2013 aimed at creating a blueprint for coor-
dinating efforts across the cancer control continuum (18,19) within
the context of the new, participative communication environment.

Partnering Against Cancer Today

One of the first tasks of the cross-organization working group was
to canvass the scientific environment in communication research.
The working group did this in two ways. First, it convened a “state
of the science” symposium to bring in leading researchers to dis-
cuss progress and next steps within each of their respective fields in
Atlanta, Georgia, on February 14-15,2011. Panels convened in the
context of the conference were chosen to represent progress within
different levels of influence including 1) the role of communication
in empowering communities, 2) extending the reach and effective-
ness of public health campaigns, 3) empowering patients directly
through clinical settings, and 4) engaging health information con-
sumers through networking and information technology. Panel
participants were asked to report first on what they perceived as
the most significant progress made over the preceding years within
their own areas of research and then report next on what they per-
ceived as the most important questions driving the field in the next
10 years. A set of overarching conclusions from the symposium
(20,21) is provided in Table 1.

Following the conference, the three organizations commis-
sioned a review of synthesis studies published during the decade
from 2001 to 2011 (the 10 years preceding the state of the science
symposium). Reviewers applied a predetermined set of search cri-
teria with relevance to cancer communication across the PubMed,
MEDLINE, Cochrane Reviews, and PsycINFO bibliographic
databases. The initial search yielded a total of 2734 articles, from
which a final list of 164 uniquely identified studies, meeting all of
the predetermined set of criteria for high-quality meta-analytic
and systematic reviews, was retained for final consideration. The
resulting articles were categorized by stage within the cancer con-
trol continuum (18); that is, across efforts in prevention, detection,
diagnosis, treatment, survivorship, and end-of-life and bereave-
ment counseling. Reviews that could not be assigned to one posi-
tion on the continuum were classified as “crosscutting” (20). From
these combined inputs, the three funding organizations worked
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together to design a “blueprint” for using communication science
to enhance partnership. What follows is a brief description of that
blueprint.

A Blueprint for Using Communication
Science to Enhance Partnerships

From a review of the literature, it was obvious that although com-
munication processes underlie many of the activities conducted
within the realm of cancer control and prevention, there was no
“magic bullet” for improving all processes across all audiences.
Rather, what did become apparent was that there were many
proven techniques published in the literature that were consis-
tent with communication and behavioral theory and that could be
applied to the varying contexts of cancer control in replicable and
predictive ways.

The first goal of the blueprint was to identify cancer-relevant
communication targets across levels of influence (derived from
the health impact pyramid described below) and across the cancer
care continuum and then to suggest effective ways of reaching and
influencing these targets. The second goal was to highlight ways in
which structural changes in the health information environment
could be leveraged to achieve accelerated success in actualizing
cancer control goals. The third goal emphasized the application
of implementation science principles to support the translation of
evidence-based practices into the fabric of communications.

Goal 1: Focus on High-Yield Targets of Opportunity

To guide our efforts in identifying high-yield targets of opportu-
nity, we relied on the multitiered health impact pyramid articulated
by CDC Director, Thomas Frieden (22). The value of the pyramid,
we believed, was to guide our thinking around communication sup-
port across the various levels of public health intervention available
to constituencies in the cancer control context. Some interventions,
such as those aimed at changing the social norms surrounding
tobacco consumption through public service announcements and
through restrictions on marketing from industry, can be expected
to have a broad population impact over time. Other interventions,
such as offering behavioral consulting to patients struggling with
nicotine dependency, may be more resource intensive because of
their individualized nature and may be sufficient to accomplish
broad population change on their own. Using the example of
tobacco control in California, Dr Frieden illustrated how public
health efforts conducted at each of the levels of the health impact
framework worked in concert to achieve a marked reduction in
deaths from lung and bronchus cancer, as well as other tobacco-
related diseases, over time (23).

Strategy 1-1: Identify Level of Impact. In Figure 1, we have
adapted Frieden’s multitiered framework to illustrate the role that
communication efforts may play in achieving impact across mul-
tiple levels of influence. In doing so, we recognize that commu-
nication may only play a small, albeit frequently essential, role in
creating sustainable change. For example, the foundational tier of
the health impact pyramid in Figure 1 lists a host of social deter-
minants—poverty, education, occupation, and living conditions—
that can exert an almost intractable influence on the public’s health.
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Table 1. Summary of conclusions from the February 14, 2011, State of the Science and Practice conference

Number Conclusion

1 Effective communication strategies are ready for dissemination through a national action plan.

2 Human relations and culture are important to establish trust with communities, even online.

3 Messages have to be high tech and high touch to engage and empower communities as active participants in health care.

4 Cancer communicators need to know how to adopt social media and mobile strategies while remaining cognizant of the
digital divide and basic communication principles.

5 Infrastructure, privacy and regulation, and hardware compatibility issues need addressed to integrate health data.

6 Stories can be effective communication strategies but can cause misinformation. We need to identify the appropriate uses
of testimonials and explore the costs vs benefits of this strategy.

7 Health literacy and numeracy are associated with health disparities and require our attention as health care becomes
increasingly complex.

8 Patient—provider communication creates important indirect health outcomes when consistent with clinical evidence and
patient values. Communication should be improved through changes in the medical school curriculum and innovative
physician assessment methods.

9 To disseminate research into practice, we need to require business plans and systematic research designs such as rapid
learning (eg, practitioners and researchers working together in real-world environments).

10 Novel, strategic community partners—from families and caregivers to lawmakers, media, and for-profits—have a unique
role in dissemination.

1 Communication researchers and practitioners need more funding, especially for dissemination, social media, Web, and

mobile applications.
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Figure 1. Frieden’s health impact framework applied to communication strategies [adapted from Frieden (22) with permission from American Public

Health Association].

Many of these influences are currently beyond the reach of cancer
communication practitioners and will require the concerted efforts
of policy makers, community leaders, and volunteer organizations
to address (24).

Nevertheless, there is much to be gained in considering evi-
dence for the roles that communication may play within inter-
ventions aimed at each level of the health impact pyramid.
Communication programs aimed at altering influences within
the more foundational tiers of the framework have demonstrated
some success in changing public norms around risky behav-
iors such as cigarette smoking (25) (tier 1), whereas efforts to
change the informational context around decisions, say by plac-
ing graphic warning labels on tobacco products, have been shown
to decrease youth initiation and promote cessation intentions
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(25-28) (der 2). Creating more persuasive or tailored outreach
programs to forestall the negative consequences of precancerous
or early-stage neoplastic mutation, say through screening pro-
grams (29) or human papillomavirus vaccination (30), is a way
of supporting long-lasting interventions (tier 3). Health systems
programs designed to enable efficient information flow, sup-
port decision making, help patients cope with distress, facilitate
patient self-management, and nurture healing relationships con-
stitute successful communication strategies at the clinical level
of patient-centered care (31,32) (tier 4). Finally, highly effective
counseling programs designed to help improve patient outcomes
through education and motivational interviewing constitute suc-
cessful interventions in communication at the individualized apex
of the pyramid (33) (ter 5).
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Strategy 1-2: Identify Targets Along the Cancer Control
Continuum. Although the health impact pyramid offers an ori-
entation to levels of influence, cancer control planners must also
locate their efforts strategically across the cancer control contin-
uum. The benefit here is that common communication mechanisms
can be identified to assist cancer control efforts irrespective of spe-
cific cancer site. Much work has already been done to identify the
needs for communication support in the areas of primary preven-
tion (34,35), for screening and early detection (9), at diagnosis and
across the environs of care (36,37), and for survivorship planning
(13,38). Work has also been done on the sensitive communications
that must take place at end of life, although those conversations
do not always occur in reliable ways (39,40). Throughout all of
this work, the general theme has been to identify the actors (or
audiences) implicated at targeted points along the continuum, to
identify the behaviors that need changing or bolstering, and then
to create a replicable program for improving behavioral support
around these targets through awareness campaigns, small media
(brochures, educational materials), Web sites, specialty personnel
(eg, patient navigators), patient portals, or more recently mobile
interventions (41).

A general principle in cancer control is that the biggest impact
in population health will come from intervening early in the eti-
ology of the disease, by preventing some cancers from occurring
altogether or preventing growth and metastasis through early
preemption (42,43). Aggressive treatment, which is more expen-
sive in terms of real human and financial costs, would be used for
those cases that elude prevention and other preemption efforts.
Communication models will need to adapt to changes in the medi-
cal paradigm by exploring ways of involving patients proactively
in discussions of scientific evidence while supporting the com-
plex cognitive demands of shared decision making (44). As med-
icine transforms, macro-level influences in health care will need
to be addressed through communication research to address the
very real problem of unanticipated labor shortages and to ensure
accountability across multidisciplinary care teams (45).

Goal 2: Leverage Opportunities Within the New
Communication Environment

In 2004, President George Bush set a national goal in his State
of the Union address to improve the health care of Americans
through the strategic use of health information technologies, and
he announced an Office of the National Coordinator for Health
Information Technology to oversee those investment efforts (46).
In 2009, Congress passed the Health Information Technology
for Economic and Clinical Health Act to speed adoption and to
focus incentives on the “meaningful use” (47) of the technolo-
gies in accordance with a 2009 report by the National Research
Council (48). By 2011, data from the CDC’s National Ambulatory
Medical Care Survey suggested that overall adoption of electronic
health record technologies among physicians hovered around the
50% mark, whereas coverage within health maintenance organiza-
tions climbed to 100% penetration (49). More generally, market-
ing data suggest that Internet access has diffused rapidly within the
general population, cell phone technologies are proliferating, and
consumer-facing health applications, or apps, are becoming com-
monplace. What is needed, though, is attention to how this new
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environment can be engineered to achieve improved outcomes for
physicians, patients, and their caregivers (48).

Strategy 2-1: Use Health Information Technologies to Implement
Evidence-Based Practices. Evidence reviews have suggested that
implementation of functional electronic health record systems can
yield replicable improvements in care or communication efficiencies
(50), can systematically remove barriers to cancer screening to can-
cer screening (51), can reduce errors (50), can reduce administrative
costs (52), and can improve decision making (53). Current installa-
tions of electronic health record systems, however, have also been
associated with decreases in provider satisfaction (50), disruptions in
workflow (54), and uneven success in overall quality improvement
(48). A simple proliferation of health information technologies will
be insufficient to effect long-term change. Ongoing efforts will be
needed to improve the usability of these systems (55), to improve
system level integration (56), and to coordinate workflows for better
organizational performance (54). The next phase of the health infor-
mation revolution in cancer prevention and control must be guided
by attention to issues of human systems integration, usability, quality
improvement, workflow, and support for team process (45,48,54,55).

Strategy 2-2: Create Systems That Make “Real Differences in
Peoples’ Lives.” Outside of systems of care, people are beginning
to rely on advances in communication and information technologies
to support real and indispensable decision making in the multiple
facets of their lives. People are becoming accustomed to accessing
goods and services immediately as a result of ubiquitous access to
the Internet. They can balance their checkbooks online, they can
purchase and display airline tickets with their mobile devices, and
they can navigate through unfamiliar neighborhoods effortlessly
using Global Positioning System—enabled cell phones and automo-
biles. Yet, many of these same people find it difficult to negotiate the
labyrinthine architectures of government Web sites or to acquire
the right information they need at the right time to make important
decisions about their health and welfare. In an executive memoran-
dum dated May 23,2012, President Barack Obama challenged pub-
lic servants and private sector developers to create the applications
that will make “real differences in peoples’ lives” (57).

Strategy 2-3: Advance the Research Agenda for a New
Communication Ecosystem. In spite of tremendous advances in
health information technology, the ability for the public to exploit
the new ecology reliably and equitably in its current form appears
to be lacking. For example, although the percentage of Americans
who went online to look for health or medical information grew
from an estimated 50.6% of the adult population in 2003 to 77.6%
in 2012, the indications have been that this newfound access was
not resulting in a clearer sense of what do to prevent cancer. In fact,
confusion over conflicting recommendations for cancer prevention
appears to be increasing (2,58). Too much information presented
through a cacophony of channels may be creating a type of “data
smog” for consumers. Additionally, communication scientists have
expressed concerns over the unequal diffusion of benefits from
computer-based technologies (14), the effects of virally transmitted
“misinformation” through social media networks (59), and the con-
sequences of an unregulated market of personal health apps based
on conjecture rather than scientific evidence (60).
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In a series of reports, the President’s Council of Advisors on
Science and Technology has cautioned that the country’s ability to
capitalize on a “digital future” in health and other spheres would
be dependent on an ongoing research agenda to optimize the fit
between technological developments and human social interac-
tion (1,5). Specifically, the Council urged for collaborative fund-
ing from the National Science Foundation and components of
the Department of Health and Human Services (ie, the National
Institutes of Health, the CDC, others) to create a new knowledge
base to guide future design and development at the intersections
of health and technology (1,5). Topics of specific interest include
1) creating a new area of scientific focus on “social computing”
(1), 2) updating our understanding the health literacy (61) and the
digital divide (62) in the new media landscape (63), 3) developing a
sociological or organizational understanding of network effects in
an era of massive patient and public connectivity (64), and 4) rede-
fining the relationship between science, the public, and the media
to achieve mutually supported population goals (1).

Goal 3: Align Systems

In focusing on how evidence-based programs can be coordinated
to improve population impact, implementation scientists look for
ways to align efforts across systems to maximize reach and effective-
ness. In this section, we explore how the organizational structure
of an “Evidence Implementation Triangle” can be used within the
new communication ecosystem to improve collective intelligence
and align efforts within communities of practice (65). There are
three essential strategies, depicted as vertices within the evidence
implementation triangle, which can be used to anchor implementa-
tion efforts as described below.

Strategy 3-1: Coordinate Efforts Around Data. One of the hall-
mark characteristics of the new media environment, argued publisher
Tim O’Reilly, is its interconnected use of data. Data will become the
new “Intel Inside,” he argued, as interlocking information systems
provide users with data-based intelligence for the myriad decisions
they make on a daily basis (66). The use of shared data standards may
have been essential in constructing real-time decision supports for
national and local weather systems, and the identification of open
Geographic Information System standards may have been essential
for powering Global Positioning System technologies, but until now,
these shared standards have been relatively absent in medicine and
public health. The Department of Health and Human Services and
the Institute of Medicine have sought to address this problem with
their announcement in 2010 of the joint Community Health Data
Initiative (67). Likewise, the National Institutes of Health is partner-
ing with the National Science Foundation to create improved partic-
ipatory platforms for turning “Big Data” into practicable knowledge.
Ultimately, the goal is to help coordinate efforts and improve situ-
ational awareness with highly accessible community dashboards and
other types of data visualizations (68,69).

Strategy 3-2: Promote the Use of Evidence-Based Communication
Strategies. In 2010, communication researchers Dearing and
Kreuter noted that the best innovations in cancer communica-
tion do not necessarily achieve broad uptake by researchers,
public health and clinical practitioners, and policy makers (70).
What is needed, the researchers noted, is a “push—pull capacity”
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infrastructure that will allow communication innovators to extend
the reach, effectiveness, adoption, implementation, and mainte-
nance of evidence-based programs to the public. One such struc-
ture is the “Cancer Control PL.A.N.E.T. (Plan, Link, Act, Network
with Evidence-based Tools)” Web portal sponsored jointly by the
NCI, the CDC, and other allied funding agencies (71). Its pur-
pose is to make research-based intervention tools easily available
to cancer control planners to local customization and implementa-
tion. Another structure is the CDC’s HealthCommWorks (www.
cdc.gov/HealthCommWorks) Web site designed to provide health
communicators with the tools needed to plan, execute, and evaluate
both broadcast and social media health communication campaigns.
As communication technologies advance, and wireless sensors
and mobile self-management tools extend health care into the home,
there will be an even more substantive need to ensure that these new
types of medical devices are reliable and effective (72). New types of
partnerships will help ensure that the efficacy of these care extend-
ers is ensured and protected. In some instances, creating new and
innovative partnerships between the public and private sectors may
help ensure that user effectiveness becomes a competitive advan-
tage in an emerging marketplace. In other instances, national stan-
dards bodies may be created to ensure that the new innovations do
no harm, which includes protecting data security and privacy. The
certification procedures authorized under the Health Information
Technology for Economic and Clinical Health Act (73) may also
be used to boost demand for evidence-based interventions (56,74).

Strategy 3-3: Encourage Participation. Another hallmark character-
istic of the new communication environment is its shifting in emphasis
away from one-to-many communications, to a distributed environ-
ment of many-to-many communications, for example, from broadcast
media monologues to social media dialogues (66). Rather than relying
solely on limited, top—down approaches to achieve strategic objectives,
many of the more successful organizations in the new environment are
striving to build better platforms to support broad participation and a
sense of collective intelligence (75). Wikipedia, Yelp, and TripAdvisor
are all examples of successful platforms designed to capture the distrib-
uted intelligence of participating members. In cancer, the Association
of Cancer Online Resources preceded many other online meeting
places where patients could share information and strategies with each
other outside of the clinical encounter (76). Other collaborative activi-
ties, such as the Patients Like Me collaborative portal (patientslikeme.
com) (77), the 23andMe consumer genomics site (23andme.com) (44),
and research crowdsourcing (4), all bear watching as emerging models

for a Medicine 2.0 paradigm shift (78).

Conclusions

Recent collaboration between communication scientists from the
NCI, the CDC, and the ACS have resulted in this baseline blueprint
as an important first step toward understanding the gaps and pointing
the way toward opportunities for improving communication. With
this in mind, our blueprint is an invitation to the cancer prevention
community to work together in leveraging opportunities within the
new communication environment across the cancer control contin-
uum. The good news is that changes in the communication environ-
ment (8) may help facilitate better coordination, if designed correctly,
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at the personal, health system, local, national, and even global levels

(7,79,80). Researchers and program administrators who can partner

together to exploit this new capacity may begin to accelerate diffusion

of current knowledge (43), while catalyzing discovery (64) through

both energized public engagement and high-throughput data col-

lection and analysis (81). In this new environment, participation and

partnership may be an essential part of the “disruptive technology”

(82) in cancer control that may make all of this possible.
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