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USING COMPUTER TECHNOLOGIES
TO PROVIDE RELEVANT CANCER
INFORMATION TO VULNERABLE
POPULATIONS

The NCI Digital Divide Pilot Projects
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Mary Anne Bright, Cathy Muha, Carol C. Diamond

Hb 2001, the National Cancer Institute (NCI) supported the development of four
new demonstration research programs to examine new strategies for narrow-
ing the digital divide that limits access to relevant cancer information. The NCI
awarded close to $1 million to help develop these four innovative research proj-
ects to increase understanding about how to narrow the digital divide that exists
among many underserved populations in accessing and using information about
cancer on the Internet.

The awards were an effort of NCI’s Cancer Information Service (CIS) to
work collaboratively with regional cancer control groups and organizations to test
new strategies designed to improve cancer communications in underserved com-
munities. The CIS is a national program supported by the NCI to provide the
American public with answers to questions they might have about cancer. The
CIS has three components: a national toll-free telephone network (1-800—4-
CANCER), as well as an informative set of Internet-based Web pages and spe-
cialized cancer information and treatment search engines available through www.
cancer.gov: the CIS Partnership Program, which helps bring cancer information
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to people who do not traditionally seek health information or may have difficul-
ties doing so because of educational, financial, or language barriers, and the
CIS Research Program, which studies the most effective ways to communicate
health information in order to help people adopt healthier behaviors.

By working in concert with the Digital Divide Pilot Projects, the CIS hoped
to learn how to better reach diverse and underserved audiences of people who
need relevant health information and support. The pilot projects also served to
support the communication research and the community partnership programs
that CIS has developed to help extend and refine its information services to vul-
nerable populations.

The NCI is a federal agency, part of the U.S. Department of Health and
Human Services. It is the largest of more than twenty major research institutes
within the National Institutes of Health (NIH). The mission of the NIH is to im-
prove the health of the American public by increasing understanding of the
processes underlying human health and by developing new and relevant knowl-
edge about prevention, detection, diagnosis, and treatment of disease. A major
objective of the NCI, in particular, is to significantly reduce the national burden
caused by cancers by generating new knowledge about cancer prevention and con-
trol. To achieve these goals, the NCI has developed an ambitious program of can-
cer research.

The NCI s authorized by the National Cancer Act of 1971 to not only gen-
erate new scientific knowledge about cancer prevention, detection, and treatment,
but to communicate relevant new knowledge learned about cancer to health care
consumers, providers, researchers, policymakers, and the American public in gen-
eral. In this regard, the NCI has made a large and ambitious commitment to
cancer communications research and outreach. In fact, it identified cancer com-
munications as one of its priority areas for investment, an area of extraordinary
opportunity (Kreps, 2003). The research and development program described
in this chapter is part of this extraordinary opportunity in cancer communica-
tions. It was designed to learn how to communicate effectively through new com-
munication technologies with several hard-to-reach groups of people in the United
States who are most vulnerable to the lethal effects of cancer. These research proj-
ects, called the Digital Divide Pilot Projects, developed and tested new strategies
for providing different poor and underserved groups of people with access to
the latest and most accurate information about cancer prevention, control, and
treatment (Kreps, 2002). This kind of investment in health information dissemi-
nation research is important; the unique strategies developed in these research
projects helped to overcome communication barriers that may have limited ac-
cess to and use of health information.
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Data Gathered and Methodology

The following four innovative demonstration research projects were conducted in
collaboration with the CIS to identify effective new strategies for providing access
to relevant cancer information to underserved populations.

The CHESS Program

A University of Wisconsin—based research group, in collaboration with two NCI
Cancer Information Service regional offices, one in Wisconsin and the other in De-
troit, developed a multiyear demonstration research project to test the feasibility of
working in collaboration with the CIS Network to disseminate an integrated on-
line cancer communication system, the Computerized Health Education and Sup-
port System (CHESS), to underserved women recently diagnosed with breast
cancer (Gustafson and others, 2001). This project was funded in partership with
the Markle Foundation, and the combined funding allowed the researchers to ex-
tend the original NCI-funded project and increase subject enrollment. The CHESS
information system is a unique computer-based support program that provides
users with multiple information options (for example, on cancer information, ref-
erence materials, support groups, and journaling). This project was a pilot test of
a new information dissemination strategy to provide underserved cancer patients
with access to an Internet-based version of the CHESS system to provide them with
high-quality breast cancer information and support. Results from this study tested
the ability of disseminating the CHESS system broadly using the Internet and po-
sitioned the NCI and other organizations with cancer information services to de-
velop innovative information dissemination strategies to reduce the digital divide
among those facing cancer. If successful, this could serve as a model for a nation-
wide dissemination of Internet-based cancer information and support to the un-
derserved.

In past studies, CHESS was found to have positive effects with high levels of use
by test group members (Gustafson and others, 1999). However, until now, the
CHESS system software was installed as part of the computers used by respondents
1n previous studies. This application uses Internet delivery of CHESS to a widely
dispersed population of users to see if the system could have broader applications
and dissemination potential with geographically distant audiences of potential users.
A unique feature of this Digital Divide Pilot Project (DDPP) study is the compari-
son of adoption and use of the CHESS system using Internet delivery by low-
income women in rural Wisconsin and urban Detroit to better understand the
unique information needs of these different underserved populations. (The Wis-
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consin women recruited for this study are primarily white, and the Detroit-based
women in the study are black, providing an interesting comparison of system use
across race.) Results of this study suggest that Internet delivery of CHESS worked
well with both populations of women, leading to strong adoption and system use in
rural Wisconsin and urban Detroit. Outcome measures showed that the system had
positive effects on user satisfaction, well-being, support, and adjustment to living with
cancer. The fact that system adoption, use, and satisfaction were consistently strong
across the Wisconsin and Detroit populations suggests that the system works well for
women from different racial and geographical backgrounds.

CancerinfoNet: A Harlem-based Program

The New York regional CIS office, in collaboration with researchers at the Memo-
rial Sloan-Kettering Cancer Center in New York, conducted an innovative com-
munity partnership intervention program designed to teach both consumers and
health care providers in Harlem, New York, about on-line cancer resources, basic
Internet skills, and credible cancer Web sites (Perocchia and Rapkin, 2001). They
conducted computer-based training workshops in English and Spanish using
CancerInfoNet.org, a Web site created by the research team specifically for the proj-
ect, to teach strategies for accessing health information on-line to target popula-
tions consisting of lower-income minority (primarily black and Hispanic) group
members. These workshops were conducted at a network of community organi-
zations that served as both technology access sites and training centers.

A unique feature of this project was the use of established community orga-
nizations as delivery sites for information dissemination, including nonprofit sup-
port organizations, a hospital setting, and a corporate technology center. These
organizations provided points of access for technology training and information
searching. This demonstration project provides an important model for how
macrosocial community interventions can be used to help overcome the digital di-
vide by ensuring that medically underserved populations have access to the same
information and array of on-line tools as the rest of the population. This project
provided an opportunity to develop and test tools to deliver cancer information.
Results from this study demonstrate increased access to and use of relevant cancer
information among target groups. In addition, the project indicated that partici-
pants, initially uncomfortable with computer use, became more comfortable using
on-line resources and more aware of places in the community to access comput-
ers. An increased knowledge of cancer information Web sites, increased confidence
in making judgments about the reliability and appropriateness of the sites, and in-
creased willingness to discuss Internet information sources with patients and their
family members were reported among health professionals.
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The LUCI Program

Researchers at the Louisiana State University Medical School, in collaboration
with the Mid-South regional CIS office, developed an innovative multidimensional
strategy to overcome the digital divide for low-literacy elderly senior center par-
ticipants in Louisiana (Wilbright and others, 2001). This project uses a train-the-
trainer program, a computer education program, installation of computer and
Internet resources in state-operated senior centers, and an innovative narrative-
based computerized multimedia information translation application (interface) for
improving the dissemination of cancer information. The implementation of this
interface, which is called the Low-literacy User Cancer Information Interface
(LUCI), uses multimedia technologies for overcoming literacy-based barriers to
computer use and the acquisition of cancer information. To engage seniors un-
familiar with computer and Internet usage, LUCI presents information in a mul-
timedia narrative format, similar to a televised soap opera, that does not rely on
reading or computer literacy.

Results have indicated that the LUCI application is popular with the senior
citizens and is easy for them to use. However, outcome measures have failed to
demonstrate significant increases in health promotion knowledge and activity
among the seniors. Perhaps longer exposure to the LUCI intervention is war-
ranted. This project illustrates innovative strategies for reaching low-literacy au-
diences in senior centers and clinics that have the potential for broad application.
The challenge is to find the best applications of this communication strategy
and the most opportune sites for program delivery.

The Head Start Program

The New England regional Cancer Information Service office, in collaboration
with researchers from the Department of Psychology at Yale University, devel-
oped an important community intervention project that established community
technology centers at two Head Start early childhood education programs to pro-
vide access to health information to low-income families (Salovey and others,
2001). In this innovative project, Head Start staff members were trained as tech-
nology coaches to deliver computer-training courses to parents and other com-
munity members who earned free, refurbished, Internet-ready computers to take
home by completing the training program. The unique focus in this project on the
family as a unit of analysis, based on the Head Start program model, provided a
rich multigenerational approach to computer skills development and use.

This project, like the Harlem project, provides a provocative model for using
established community resources to educate underserved populations and bridge
the digital divide in access to health information. Results suggest strong accep-
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tance of the program within the Head Start system, as well as positive outcome
influences on computer skills, health information access, and information use.
There is great potential to develop similar technology centers in other Head Start
programs, as well as in a number of different community organizations, to help
bridge the digital divide and provide underserved families with both access to and
the skills to use relevant health information.

Cancer and Vulnerable Populations

Many of the people who are most at risk of dying from cancer are members of
underserved populations (populations that generally comprise individuals who are
often of low socioeconomic status, possess low levels of literacy, are elderly, are
members of ethnic minority groups, or have limited formal education). These un-
derserved and vulnerable populations often have limited access to relevant health
information, especially information widely available over the Internet (Science
Panel on Interactive Communication and Health, 1999). They are also subject to
serious disparities in health care and generally have much higher rates of mor-
bidity and mortality due to serious health threats than the rest of the public, es-
pecially from cancers (Institute of Medicine, 1999). New strategies and policies
need to be developed to help these underserved populations access relevant health
information and use such information to make informed health-related deci-
sions about seeking appropriate health care and support, resisting avoidable and
significant health risks, and promoting their health.

The pattern of limited access to relevant health information is a global issue.
It occurs wherever there are pockets of poverty, illiteracy, and social disenfran-
chisement. Limited access to health information is a significant problem in the
United States and also an issue in many other countries. Health and health care
are universal issues that affect all people, and relevant health information is a crit-
ical resource that empowers people to make good decisions to enhance their health
and well-being.

Health information is essential in health care and health promotion because
it provides both direction and rationale for guiding strategic health behaviors, treat-
ments, and decisions (Kreps, 2001). The digital divide has been identified as a spe-
cial problem in health care that can lead to significant disparities in care. Many
studies show that certain minority groups, as well as low-income, low-education
populations in the United States, suffer a disproportionate cancer burden and have
limited access to electronic information about health (Institute of Medicine, 1999).
However, too little is known about different disenfranchised groups’ interests in,
access to, and abilities to use health information.

The U.S. Department of Commerce and other groups have documented the
digital divide that separates those who have access to computer technology and
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the vast storehouse of information available through the World Wide Web from
those who lack access. A recent White House report (U.S. White House, 2000) in-
dicates the gap between people who have access to the latest information age tools
and those who do not is widening, and the digital divide is growing along racial
and ethnic lines. This White House report suggested several steps intended to
break down the digital divide. One of the goals is to make access to computers
and the Internet as universal as the telephone is today. The 2010 Healthy People re-
port for the first time has a section on health communications, with goals for ac-
cess to health communication and computer-mediated health information (U.S.
Department of Health and Human Services, 2000). The digital divide is a special
problem in health care. Many of the characteristics that identify those on the have-
not side of the digital divide also characterize those who suffer the negative effects
of health disparities: people with less education, low income, and ethnic minori-
ties. While information and knowledge are not guarantees of good health care de-
cisions and adherence to recommended health behaviors, there is ample evidence
that they contribute to them. Currently, substantial barriers prevent major seg-
ments of the population from seeking and using on-line health information.

Lessons Learned

Each of the four digital divide pilot projects supported by the NCI developed
provocative new community strategies for providing underserved groups of peo-
ple with access to relevant computer-based information about cancer. There is
great opportunity to expand and sustain these interventions to provide additional
underserved populations with relevant health information. There may be some
opportunities to combine aspects of these different projects for application in dif-
ferent contexts. Lessons learned from these projects can be fruitfully applied in
many other settings to narrow the digital divide and reduce health disparities.
These funded projects attempt to increase understanding of why barriers to in-
formation and knowledge exist and use the information gleaned from these pilot
projects to design programs that can lead to better health care decisions and ad-
herence to recommended health behaviors. These pilot projects will serve as mod-
els for larger-scale efforts. Similar efforts to narrow health disparities by bridging
the digital divide will help empower underserved health care consumers to make
informed health care decisions, seek the best possible health care, and enhance
their quality of life. The results of these Digital Divide Pilot Projects should be in-
terpreted and applied to develop new programs and policies for providing rele-
vant health information to all segments of modern society.
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Discussion Questions

1. Why is it an important health promotion goal to provide poor and other un-
derprivileged people with access to health information?

2. What are some of the advantages and disadvantages of using computer-
mediated channels of communication for health information dissemination?

3. Describe some of the unique health communication strategies employed by
each of the Digital Divide Pilot Projects to increase the access to and use of
relevant health information by underserved and vulnerable groups of people.

4. Identify the health communication strategies used that you think were most
successful, and explain why they worked effectively.

5. How transportable are the communication strategies used in each of the Dig-
ital Divide Pilot Projects from the settings where they were developed to other
settings and populations? Describe some settings where communication strate-
gies might work well and settings where they are unlikely to be effective.

5. How can lessons learned from these projects be fruitfully applied in other set-
tings to narrow the digital divide and reduce health disparities?
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