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Abstract

Objective: This article provides an analysis of issues and empirical evidence related to literacy, cultural, and linguistic factors in online health and
cancer communication, and recommendations to improve cancer communication for diverse audiences.

Methods: We examined English-language online literature and selected books and policy documents related to literacy, cultural, and linguistic
factors in health and cancer communication.

Results: Studies about literacy, cultural, and linguistic factors in online cancer communication for diverse audiences are limited, but have
increased during the past 15 years. Empirical evidence and theoretical guidance describe the critical importance of these factors, significant unmet
needs among low-literate, multicultural and non-English-speaking populations, and strategies to improve communication.

Conclusion: Overall, online cancer communication has not met the literacy, cultural, and linguistic needs of diverse populations. The literature
offers valuable recommendations about enhancing research, practice, and policy for better cancer communication.

Practice implications: Practitioners should understand the strengths and weaknesses of online cancer communication for vulnerable groups, guide

patients to better Websites, and supplement that information with oral and tailored communication.

© 2008 Elsevier Ireland Ltd. All rights reserved.
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1. Background
1.1. Cancer and cancer disparities

Current advances in knowledge and practice have tremendous
potential to reduce the international burden of cancer, but this is
an elusive goal for many vulnerable populations who have
limited access to relevant and motivating health information
about evidence-based cancer prevention and control [1-4].
Cancer remains a leading cause of death and suffering throughout
the world [5-7]. In 2004, an estimated 554,000 Americans died
of cancer [5], and in 2005 an estimated 1.7 million people died of
cancer in 38 countries of Europe [6]. Cancer has been the leading
cause of death in Japan since 1981 [7]. Beginning in 1990, age-
adjusted US cancer deaths have been continuously decreasing for
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the first time since 1900, and the incidence of many cancers has
also declined [2,8]. Favorable mortality trends have also been
observed for many cancers in Europe [9-11]. The World Health
Organization estimated that, worldwide, 22 million people were
living with cancer in 2003 [12]. In the US, an estimated 9.8
million people were living with cancer in 2001 [13].

However, cancer disparities are widening among subpopula-
tions that differ by literacy level, race/ethnicity, language, or
other characteristics [5,14-22]. In 1999, the US Institute of
Medicine released ‘“The Unequal Burden of Cancer” report that
documented the increasing disparities of cancer incidence and
mortality among US populations [23]. The report noted that
although incidence for all cancers has been declining for most
age groups, for both men and women and for most ethnic groups,
cancer rates continued to increase for black men. A 2007 study of
cancer among US Asian and Pacific Islanders showed unfavo-
rable patterns of the stage of diagnosis for colorectal, breast,
cervical, and prostate cancers in some of these groups [24].


mailto:lindan@berkeley.edu
http://dx.doi.org/10.1016/j.pec.2008.02.015

366 L. Neuhauser, G.L. Kreps/Patient Education and Counseling 71 (2008) 365-377

In the US, African American men have the highest death
rates for lung, colon, and prostate cancer, and black women
have the highest death rates for colon and breast cancer [5]. The
disparity in breast cancer mortality rates between whites and
African Americans increased progressively from 1980 to 2000,
when the age-standardized death rate was 32% higher in
African Americans [21]. During 1999-2003, African American
men and women had significantly high incidence of cancer than
white men and women [5]. During that period, African
American women had significantly higher death rates from 14
cancers than white women [5]. Cancer is the leading cause of
death among Asian Americans [29], and Vietnamese women
have the highest incidence of cervical cancer in the US [20,25].

In New Zealand, cancer death rates have increased for Maori
and Pacific people, but decreased for European subgroups [26].
Maori and Pacific people have twice the mortality of European
groups. Breast cancer mortality rates for European subgroups
decreased during the 1980s and 1990s compared to increasing
rates among Maori and Pacific women. By the late 1990s,
Maori and Pacific females in New Zealand had 1.5-2 times
higher cancer mortality rates than European subgroups [26].
Cultural, educational, and language barriers to prevention,
screening, and treatment are thought to be significant factors in
cancer disparities [9,15,20-22,27-29].

1.2. Engaging people to control cancer

Human and social factors are estimated to account for 50—
75% of cancer mortality [30]. Along the continuum of cancer
prevention, treatment and survivorship, there are many points at
which people’s behaviors can make a difference. There is
strong evidence that reductions in cancer mortality are linked
with changes in behavioral risk factors, such as smoking, diet,
and adherence to cancer screening tests [2,15,28,31].

Some researchers estimate that if people were to follow
currently available recommendations for cancer prevention and
early detection, US national cancer mortality could be reduced
by as much as 60% [32-33]. Even assuming more modest
projections — that prevention could reduce cancer incidence by
19% and deaths by 29% — would result in a yearly reduction of
cancer cases by 100,000 and deaths by 60,000 by 2015 [34]. Itis
clear, however, that even with the important accomplishments
that have been made to date, we are still far from achieving the
level of behavior change called for in national health goals
[35,36]. For example, helping the 24% of adults who smoke
cigarettes discontinue their habit and preventing youth from
adopting the habit is estimated to save more lives than all the
benefits of screening and treatment combined [37].

The US Institute of Medicine report ““Fulfilling the Potential
of Cancer Prevention and Early Detection” [17] provided
estimates that appropriate use of screening could reduce the rate
of mortality from colorectal cancer by 30-80% among adults
50 and older, reduce the rate of mortality from breast cancer by
25-30% among women 50 and older, and reduce the rate of
mortality from cervical cancer by 20-60% among women 18
and older. For example, 5-year cervical cancer survival rates are
90% if patients are diagnosed at stage I, but drop precipitously

to 50% and 10% for diagnoses at stages II and III, respectively
[20]. Unfortunately, cancer is often poorly understood and
screening rates are low among many minority groups
[15,21,22,27,29,38]. A 2005 national population-based US
study found that over 25% of Hispanics and 18% of African
Americans (compared with 14% of whites) believed there was
nothing they could do to reduce their risk of cancer [39]. The
same survey reported that 74% of Hispanics and 59% of
African Americans (compared with 35% of whites) could not
think of a test that would detect colon cancer. In one study of
Vietnamese-American women and cervical cancer, three-
quarters of the women did not know the purpose of a Pap
test and believed their risk of cancer was low [40]. A
population-based survey of Asian Americans found that non-
English-speakers were more likely to believe that cancer
screening was unnecessary if there were no medical symptoms
[41]. It is critical to find successful interventions that will
engage vulnerable populations in cancer control and reduce
preventable suffering and deaths.

1.3. Cancer and communication

Communication to patients and the public has been the
central approach to engage people in cancer control. Kreps and
Viswanath [42] define cancer communication as

The study and application of the use of strategically
designed messages delivered through selected media, to
convey relevant health information to targeted audiences
(such as health care consumers, cancer survivors, health care
providers, researchers, patients and at-risk populations) to
promote cancer prevention and control, enhance cancer
screening and early detection, reduce cancer morbidity and
mortality, and enhance quality of life (p. ix).

A variety of conceptual frameworks, such as ‘“‘stages of
change” [43], ““social ecological’ [44], “diffusion of innova-
tion”’ [45], “online social support™ [46], “ecological model for
cancer communication” [47], mediated consumer-provider
communication in cancer care” [48], and ‘“knowledge
integration” [49] provide theoretical support to the notion
that communication strategies are essential to help people
understand ways to prevent and manage cancer. Increasingly,
guidance emphasizes that communication be relevant to
people’s personal needs and social contexts.

Communication strategies for cancer control have focused
on smoking cessation, increased consumption of fruits and
vegetables, increased exercise, early and regular cancer
screenings, compliance with treatment protocols, and psy-
chological and social support during and after treatment.
Behavioral interventions to affect cancer have shown some
positive outcomes and are thought to have substantially
contributed to the downturn in age-adjusted cancer incidence
and mortality [2,9,17,28].

Cancer communication research has documented important
prevention and cancer control outcomes—especially through
behavior change [1,3,4,15,28,50-52]. The most successful
approaches have used multiple communication methods or
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media channels, and/or had strong linkages at health care or
community levels [17].

However, the results of cancer communication interven-
tions are sometimes disappointing, especially for vulnerable
groups. For example, in the US, the state of California’s ““5-a-
Day for Better Health! Campaign” seeks to increase people’s
consumption of fruits and vegetables to decrease the risk of
cancer and other diseases. After 5 years, study results showed
that the intensive statewide campaign significantly increased
people’s knowledge, but found no overall positive impact on
changing consumption [53]. Disturbingly, consumption of
fruits and vegetables decreased substantially for African
Americans and Hispanics. Pinto et al. [54] reviewed studies of
interventions intended to improve people’s smoking, dietary,
or physical activity behaviors after cancer diagnoses. They
said there was not enough evidence to determine if self-help
communication interventions (without intensive interpersonal
support) would be effective with cancer populations. Like-
wise, it is obvious that past communication efforts have
not effectively closed the gap in cancer screening levels for
minority populations.

Concerns about the effectiveness of health and cancer
communication for vulnerable groups have prompted intense
debate during the past decade. The emerging view is that
traditional health communication is frequently insufficient to
engage people to change behavior within the complex contexts
of their lives [28,55]. Generic messages to ‘“‘stop smoking,”
“eat 5 a day,” or ‘““‘get a mammogram’ are not adequately
customized to the needs of diverse populations to motivate or
sustain behavioral changes. This is a particular problem for
people who face communication barriers related to literacy,
culture, language, or other factors [9,15,20-22,26-29,56-58].
Information must become ‘‘personalized” so that it fits into
people’s family and community situations. Further, it is
important to understand the information sources that diverse
groups use to access health communication [59].

Recommendations have been offered to improve health
communication interventions: (1) construct better models that
reflect a deeper understanding of dynamic social processes and
take into account the great diversity of subcultures; (2) design
communication that is more ‘‘contextual” and ‘‘tailored’’; (3)
create communication that has the reach of mass media and the
impact of interpersonal media; and (4) improve the interactivity
of communication through the use of multiple and new media
[55.58].

1.4. The potential and challenges of online cancer
communication

Online cancer communication is thought to have particular
promise to overcome the weaknesses of traditional commu-
nication through broad reach, 24-h availability, interactivity,
social networking, multimedia capacities, anonymity, and
potential for targeting to groups and tailoring for individuals
[15,58,60-62]. The public has rapidly and enthusiastically
embraced the Internet (accessed via computers, phones, and
other electronic devices) as a source of health information.

Global Reach [63] estimated that in 2004, over 729 million
people worldwide had online access. Miniwatts Marketing
Group (http://www.internetworldstats.com/stats.htm) [64]
estimated that in 2007, 20% of global populations (1.3
billion people) used the Internet, including 43% of Europeans,
13% of Asians, 4.7% of Africans, and 22% of people in
Latin America and the Caribbean. A telephone survey in 7
European countries found that 44% of the respondents (71%
of the Internet users) had used the Internet for health purposes
[65]. A Taiwanese study [66] estimated that 73% of those
living in Taipei used the Internet in 2002, of whom about 52%
had accessed health Websites. As of May 2006, Pew and the
American Internet Project findings indicated that 80% of 113
million American adult Internet users searched for online
health information, and about half of them searched for
information related to a medical diagnosis [67]. Cancer is one
of the top three diseases for which the public seeks infor-
mation on the Internet [68].

During the past 15 years, many Internet health information
and support programs have been established to help health care
consumers and providers cope with cancer [15,28,55,58,
60,69,70,71]. Initial evidence shows that online communication
can greatly enhance our efforts to reach diverse audiences with
personalized and engaging cancer information, and can improve
knowledge and behaviors. For example, in an area relevant to
cancer control, computer tailored messages improved fruit and
vegetable intake [73]. Although it is beyond the scope of this
paper to describe general results of online communication, we
suggest the following reviews: Kreps [15]; Eysenbach [1]; Kreps
etal. [71]; Neuhauser and Kreps [58]; Neuhauser and Kreps [55];
Revere and Dunbar [72]; Marcus et al. [73]; Krishna et al. [74];
and Balas et al. [75].

Despite such positive results, researchers and practitioners
question whether online cancer communication is reaching the
public and is adequate to meet the literacy, cultural, and
linguistic needs of vulnerable populations [15,28,55,58,60,76].
Is it sufficiently powerful to reduce cancer disparities?

In this paper, we will (1) examine usage of online cancer
communication, (2) review issues and empirical evidence
about online cancer communication to meet the public’s
literacy, linguistic, and cultural needs, and (3) identify
recommendations to improve cancer communication for these
groups.

2. Methods
2.1. Databases searched

We conducted key-word searches on the following English
language databases: PubMed (1950 to December, 2007),
Medline Plus, LEXIS-NEXIS (1970 to December 2007),
PsychINFO (1967-December 2007), ERIC (1966 to December
2007), Expanded Academic ASAP (1980 to December 2007),
and from the SAGE Full-Text Collections, we searched the
research databases in Communication Studies, Health Sciences,
and Psychology. We also conducted key-word searches using the
Google Web browser.
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2.2. Key-words searched

Searches included the following terms and combinations of
them: online cancer communication, Internet usage, digital
divide, Internet cancer communication, online patient informa-
tion, online health communication, interactive health commu-
nication, electronic media, multimedia cancer communication,
cancer, oncology, oncology communication, readability, Inter-
net usability, Internet navigation, literacy, health literacy,
intercultural, intercultural communication, cross-cultural com-
munication, language (also: Spanish, Chinese, Vietnamese,
Korean), race/racial, ethnicity/ethnic, African-American,
Hispanic, Latino, Asian (also: Chinese, Korean, Vietnamese)
minority, and culture.

2.3. Paper selection

Titles and abstracts of publications were read to identify
papers that covered issues and/or empirical studies of online
cancer communication with an emphasis on those that related to
the literacy, cultural, and linguistic needs of diverse or
vulnerable populations. With regard to literacy, selected papers
were limited to those addressing the readability and usability of
online communication. Selected reviews of more general online
health communication were also reviewed. Papers meeting
these criteria were read completely. Additional papers were
identified from “‘related links™ provided during the database
searches, and from reference lists in selected articles.

2.4. Additional publications reviewed

Selected books and policy documents related to cancer
communication, online cancer communication and online
health communication — especially those related to low-literate,
minority racial/ethnic groups, and non-English-speaking
audiences — were reviewed.

3. Results

Of the thousands of articles identified from key-word
searches, about 300 were considered relevant to the specific
focus of this paper. Similar to Fogel’s experience [77], we found
that searching by key words was not an efficient or effective
way to identify relevant literature about online cancer
communication for diverse groups. Checking referred links
and article reference lists yielded a significant portion of the
literature in this review.

3.1. Use of online cancer communication

We did not find population-based studies of online cancer
communication usage outside of the US. Eysenbach [1], in a
review of 24 studies, estimated that in the industrialized world in
2003 about 39% of people with cancer used the Internet, and
another 15-20% of people with cancer used the Internet
“indirectly” through family or friends. The US National Cancer
Institute’s ““Health Information National Trends Survey”

(HINTS) is the most comprehensive, nationally representative
study available on use of the Internet for health and cancer
communication [78,79]. HINTS findings estimated that 59.5% of
respondents reported looking for health or medical communica-
tion online in 2005, and 28.2% of them (up from 20.5% in 2003)
reported looking for cancer information on the Internet [39]. A
striking HINTS finding was that a significant majority of
Americans went to the Internet first, rather than to a health
provider, to seek cancer information [79]. People’s preferences
for the Internet as a source of cancer information far outstripped
that for going to books, brochures, family/friends, libraries, or
magazines.

Non-population-based studies have also examined the use of
online cancer communication, with overall estimates ranging
from 39to 58% [1,69,80-83]. A review by Basch etal. [69] found
that usage estimates ranged from 42 to 49% for patients with
breast cancer [81,84-86], from 32 to 45% among patients with
prostate cancer [87,88], and from 16 to 18% among patients with
lung or head and neck cancer [89,90]. For example, Satterlund
et al.’s study [81] of women with breast cancer found that 49%
reported using the Internet for information and support after
diagnosis, and 40% used it for up to 16 months. In a small study of
ethnically diverse respondents, Pecchioni and Sparks [59] found
that caregivers had higher use of online cancer information than
did the patients.

3.2. Literacy factors in online cancer communication

Given significantly higher cancer morbidity and mortality
among lower-educated populations [5] and their lower
participation in cancer prevention and control programs
[91,92], literacy has become a major issue in cancer
communication [93-95]. “Literacy” is defined by the 2003
US National Assessment of Adult Literacy as “‘using printed
and written information to function in society, to achieve one’s
goals, and to develop one’s knowledge and potential” [96]. In
2003, an estimated 43% of US adults had ‘“basic” or “below
basic” prose literacy skills—the lowest of four levels. Most US
adults with a high school education or less — 47% of the adult
population [97] — and 13% of those with a college degree tested
at these lower literacy levels. The International Adult Literacy
Survey, conducted in 25 countries, shows that low literacy is a
worldwide problem [98]. Survey results indicate that average
reading levels in Canada are between grade 8 and 9 [99].

Because of these limitations, communication experts
recommend matching text readability and usability more
closely to audience levels [100-103]. In the US, high school
graduates’ reading levels are estimated to be between 7th and
9th grade [95,104-106]. Further, 20% of American adults are
estimated to read at or below the Sth-grade [95]. Hence the US
National Work Group on Cancer and Literacy recommended
that cancer information be written at a 5Sth grade reading level or
below [105].

Health information, with its scientific terminology and
frequently complex recommendations, is considered to
pose additional literacy requirements beyond general reading
comprehension [106]. These specialized abilities are embodied
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in the concept of “‘health literacy,” defined by the World Health
Organization as ‘“‘the cognitive and social skills and ability of
individuals to gain access to, understand and use information in
ways which promote and maintain good health [107], and by
the US Institute of Medicine [108] as ‘“‘the degree to which
individuals have the capacity to obtain, process and understand
basic health information and services needed to make
appropriate health decisions.”

During the past two decades, health literacy has become an
issue of global concern. Researchers in this emerging field are
documenting that low literacy can make it difficult for people to
understand preventive actions, screening information, and
treatment options [91,92]. A US Institute of Medicine report
[108] concluded that low health literacy is strongly associated
with increased cancer disparities. For example, a study of men
in the US Veterans Affairs’ health system found that despite
equal screening access, those who read below a 6th-grade level
were 69% more likely to be diagnosed with late-stage prostate
cancer [109].

A growing literature describes issues and empirical studies
of health literacy. The vast majority of studies are from the US
and Canada. Kondilis et al. [110] found few articles related to
health literacy in Europe in their search of the Medline database
for 1985-2005. One barrier, cited by Baron-Epel et al. [111], is
that health literacy measurement tools exist in only a few
languages. A national survey in Canada [112] concluded that
health literacy abilities were low: an estimated 60% of
Canadian adults lack the capacity to obtain health information
and make appropriate health decisions on their own. Results of
the International Adult Literacy Survey also showed low levels
of health literacy [98]. Health literacy levels are especially low
among older adults, who experience 70% of all cancers [56].
For general background on health literacy issues, measurement,
and implications for health, we refer readers to: Swartzberg
et al. [93]; Doak et al. [95]; OECD and Statistics, Canada [98];
Health Literacy in Canada [112]; Kickbusch et al. [113];
Zarcadoolas [114]; and Doak et al. [115].

Although some concepts of ‘“health literacy”” have been
expanded to include a broad range of factors that may affect or
complement online cancer communication — such as consumer
numeracy (quantitative abilities), psychographic variables, and
patient-practitioner oral communication — we limited our
review to readability and usability.

3.2.1. Readability and usability of online cancer
communication

An extensive literature — approximately 800 studies —
documents that most health information is written at levels
exceeding that of the average high-school graduate [112]. In
2000, one study estimated that only 1% of Websites were
judged to be usable by people with low-literacy skills [116].
Limited, but increasing, research indicates that the same is true
for online cancer content. In analyzing patient information on
the US National Cancer Institute’s CancerNet site in 2000,
Wilson et al. [117] found an overall readability level of 12th
grade. In a 2001 study of Internet health communication,
Berland et al. [118] found that 100% of the English Websites

and 86% of the Spanish sites they assessed required at least a
high school reading level. Doak et al. [115] estimated the
average reading level of cancer communication to range from
10th grade to college level. Average readability was at a college
level on 39 Websites providing information about clinical trials
in cancer centers [119].

Friedman et al. [120] analyzed readability of 100 cancer
information Websites. Reading levels were grade 12.9 and 10.7
for SMOG and Flesch-Kinkaid tests, respectively, and scored
“difficult” on the Flesch Reading Ease test. In another study of
55 popular breast, prostate, and colorectal cancer Websites,
these authors [121] found a mean readability of 13.7 (SMOG)
and 10.9 (Flesch-Kinkaid). A study of 70 Websites about
prostate cancer found a mean readability level of 12.9 [122].
When Kaphingst et al. [123] conducted SMOG tests on Website
content about colorectal cancer screening, they found an
average reading level of grade 12.9. An analysis of
MyPyramid.gov, the US government’s primary Website for
healthy eating and physical activity (important for cancer
prevention), found that the average readability of consumer
content was between grade 8.8 and 10.8—lower than that of
many other cancer-relevant sites, but higher than the site’s
intended 7-8th grade level [103]. Cheh et al. [124] found that
the content in 16 of 30 smoking cessation Websites exceeded
the 8th grade level. All these studies found notable reading level
variability within and among content on the sites. A systematic
review of Web-based decision aids for cancer screening found
that 74% averaged readability at grade 10-13, 22% at grade 9,
and 4% at grade 8 [125].

Researchers caution that in addition to readability, there are
additional literacy requirements for people who use Websites,
including abilities to locate and search sites, spell terms,
navigate content, and link to other sites [94,103]. Such factors
are often combined into the concept of “usability” [113,126—
129]. Our search found increasing guidance about usability
factors and testing that can improve online health and cancer
communication. For example, the US Department of Health
and Human Services publishes the ‘“Research-Based Web
Design & Usability Guidelines™ online at http://www.usabil-
ity.gov/pdfs/guidelines.html, and the US National Cancer
Institute provides a usability site for cancer information
http://www.usability.gov/.

We found little empirical research on usability of cancer-
relevant sites. In their assessment of smoking cessation Websites,
Cheh et al. [124] found that only 40% provided a search
mechanism. Neuhauser et al. [ 103] proposed modifications to the
usability criteria recommended by the US Department of Health
and Human Services and the US National Cancer Institute to
make them more relevant to the needs of lower-literate
populations. They assessed the resulting 20 usability factors
for a national nutrition Website and found that the consumer
portion met only half the criteria. Thomson and Hoffman-
Goetz’s systematic study of 83 cancer decision aids found that
none allowed key-word searches [125]. Kaphingst et al. [123]
documented multiple text, layout, graphic and interactivity
weaknesses on Websites about colorectal cancer. Monaco and
Krills [119] found several Web navigation problems in their
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analysis of Websites advising consumers about cancer clinical
trials.

We found little empirical research about the impact of
interventions intended to improve readability and usability of
online cancer communication. Holmes-Rovner et al. [130]
found that a simplified Internet decision aid for prostate cancer
improved patients’ awareness of radiation side effects and their
intentions to take a more active role in their treatment decisions.
Zimmerman et al. [131] tested three stages of usability
improvements for a primary cancer prevention Website.
Although consumer satisfaction with the site’s usefulness
was high after the third-stage improvements, only 55% said it
was easy to read.

3.3. Language factors in online cancer communication

Language issues identified in this search included avail-
ability and use of language-relevant sites, language quality and
readability, and cultural targeting and tailoring.

Language can be considered ‘“‘the lowest common denomi-
nator of cultural sensitivity” [132] and presents an obvious
barrier to the accessibility of online cancer communication
within and across nations. Internet World Stats (http://
www.internetworldstats.com/stats7.htm) provided estimates
that in 2007, 30.1% of Internet users were English speakers.
Although the majority of Websites are in English, the non-
English-speaking Internet population is rapidly growing
(especially Chinese and Arabic speakers). According to the
2000 US Census, 47 million people (18% of the population)
spoke a language other than English at home, and more than
300 languages were spoken [133]. More than 22 million
Americans had limited English proficiency [133].

Our search did not identify a comprehensive analysis of
language content on the Internet. Singh and colleagues [134]
examined language query patterns of users in 227 countries
who searched for health and food information via the Google
browser. They estimated that 80-90% of the searched Websites
did not translate their information into multiple languages.
However, there was a strong preference for content in local
languages: only 1% of searches from users in non-English-
speaking countries were in English. In the US, Spanish-
language online searches for sample health topics occurred at
less than 1% of the English rate, although 12% of the US
population is Hispanic. In 2000, Lazaras and Mora [116]
estimated that only an estimated 2% of Websites used a
language other than English.

Some of the health literacy research and most of the cultural
relevance research cited in this paper included mention of
language issues in online health and cancer communication.
However, we found few empirical studies. As noted earlier,
Berland et al. [118] found that 86% of a sample of Spanish-
language health sites had college-level readability. Rai-
Chaudhuri and Hogan [135] described the language challenges
of developing an online cancer discussion list in India. An
online nutrition program for cancer prevention, assessed by
Buller et al. [136], was not accessible to monolingual
Hispanics. In our review, most of the issues related to language

had been inferred from studies focusing on cultural factors. For
example, Friedman et al. [137] described how Hispanic cancer
survivors and caregivers found and used online cancer
communication in Spanish. The authors recommended that
doctors direct more Hispanic caregivers to such information.

Although health and cancer educators generally agree that
communication should be provided in peoples’ native
languages when possible, there is no consensus on standards
for the translation process. Literal translations may not be
effective at communicating complex health concepts and
motivating behavior change among diverse linguistic audiences
[78,91]. Even among speakers of one language, there are often
regional linguistic variations and cultural nuances (i.e., Spanish
from Cuba, Mexico, and Spain). For this reason, there is
increasing guidance that health content be linguistically and
culturally adapted, rather than literally translated, to meet
the needs of the intended audience [138]. Massett [139]
recommends that those involved in adapting materials under-
stand the regional and cultural variations of the target language,
and the literacy levels of the intended users. It is critical to
involve users in the design and testing of adapted content
[58,103,140].

3.4. Cultural factors in online cancer communication

The significant racial and ethnic disparities in cancer
morbidity, mortality, and participation in cancer prevention,
screening, and treatment have prompted increasing research
about whether online cancer communication is accessible to
and culturally appropriate for minority groups. In addition to
communication that meets users’ linguistic and literacy
requirements, research is increasingly identifying values,
beliefs, risk perceptions, norms, practices, motivations, family
and community relationships, and many other cultural factors
that may affect the acceptance and use of cancer communica-
tion among diverse racial/ethnic groups [15,141,142]. For
example, ‘“fear of discovering cancer” appears to be an
important contributor to lower breast cancer screening rates
among older African American women [143]. Shouten and
Meeuwesen [141] suggest that such factors are likely to vary
widely across cultures and countries. Tu et al. [144] found that
Cambodian women were less likely to have breast screening if
done by a male physician. It is beyond the scope of this review
to summarize the literature on cultural factors related to cancer
communication. This section focuses on research about the use
of online cancer communication by racial/ethnic groups, and
the cultural relevance of Internet cancer sites.

3.4.1. Online cancer communication among minority
populations

The “digital divide” has been a critical issue since the
beginning of the e-health era, when Internet users were primarily
white, highly educated, and middle- or upper-income. During the
past two decades, accessibility gaps have greatly narrowed in
the US and some other countries (http://dccps.nci.nih.gov/
cancer_resources-digdivide.html), but remain a global concern
[145-149].
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Little population-based data exists about use of the Internet
for cancer communication by minority racial/ethnic popula-
tions. In a 2003 search of six research databases, Fogel [77]
found only seven empirical studies of Internet use among these
groups and commented on the difficulty of finding such studies
using key-word searches. We had similar difficulties, and many
of the studies cited in this section were accessed through
database links to “‘related studies” (such as on Medline), or
citations in other articles. The vast majority of studies were
from the US.

As we noted earlier, the most comprehensive, nationally
representative study available on Internet use for cancer
communication is the US National Cancer Institute’s “Health
Information National Trends Survey” (HINTS) [78,79]. In a
2005 sample, 46.9% of African Americans, 25.1% of
Hispanics, and 49% of ““Non-Hispanic Other” groups (includes
Asian Americans), compared with 54.6% of whites, reported
seeking cancer information [39]. Of groups seeking cancer
information, 43.2% of African Americans, 36.3% of Hispanics,
and 48.2% of non-Hispanic other groups searched for it on the
Internet, compared with 49.6% of whites [39]. Internet searches
far surpassed searches of printed materials for cancer
information. Only 14% of African Americans, 21.6% of
Hispanics, 17.2% of non-Hispanic other groups, and 14.8% of
whites reported searching printed materials [39]. Similarly,
Internet searches greatly exceeded inquiries to health care
providers. Only 27.1% of African Americans, 22.6% of
Hispanics, 19% of non-Hispanic other groups, and 26.9% of
whites reported seeking such information from providers [39].
However, the same survey found that a majority of respondents
from these racial/ethnic groups (55.9% African American;
65.7% Hispanic; 53.7% non-Hispanic other groups; 52.9%
white) would have preferred to receive cancer information from
a health care provider. The Internet was a preferred source of
cancer information for 29% of African Americans, 20.5% of
Hispanics, 28.8% of non-Hispanic other groups, and 33.4% of
whites. Members of all groups who searched for online cancer
information rated the information as ““useful” to “‘very useful.”
Minority groups had similar levels of trust in health and
medical information from the Internet: 25.8% of African
Americans, 25.4% of Hispanics, and 21.3% of non-Hispanic
other groups reported “a lot” of trust in this source, compared
with 17.5% of whites.

Although not specific to online cancer communication, other
HINTS 2005 findings [39] are relevant to group perceptions
about cancer information. The groups had different levels of
confidence in cancer advice or information: 28.5% of African
Americans, 40.5% of Hispanics, 30.1% of non-Hispanic other
groups, and 27.2% of whites reported that they were only
“somewhat™ or “a little” confident that they could get such
advice. Groups also reported differing perceptions about the
difficulty of obtaining cancer information: 41.8% of African
Americans, 52.6% of Hispanics, 49.8% of non-Hispanic other
groups, and 33.4% of whites reported that it took a “lot of
effort” to find this information. Likewise, comprehension of
information was most difficult for Hispanics: 23.7% of African
Americans, 36.1% of Hispanics, 26.3% of non-Hispanic other

groups, and 21.5% of whites thought the cancer information
was “too hard to understand.”

Other studies based on smaller samples have examined
minorities’ use of online cancer communication. Nguyen et al.
[150] tested the content of two nonprofit organizations’ cancer
Websites in a small multiethnic sample. The groups they sampled
reported having similar online access. Although the vast majority
of participants in all groups considered the information easy to
understand, over 60% (especially Spanish speakers) said they
would prefer to have the information in a printed pampbhlet, rather
than online. Friedman et al. [137] studied Internet use by
conducting focus groups with Hispanic cancer patients and
caregivers. Findings showed patients used the Internet mainly for
entertainment and stress reduction, and preferred to receive
cancer information from their physicians. Caregivers were more
likely to search for online health information.

In multiple analyses of a study of breast cancer patients who
used the Internet, Fogel et al. [84,85,142] found that although
the minority groups (African Americans, Hispanics, and Asian
Americans) showed a trend toward less Internet use, their
Internet use was associated with greater ability to talk to
someone about problems and increased tangible social
support—effects suggested to improve cancer survival.
Minority women did not differ from white women on feelings
of belonging, self-esteem, or social support. Levels of stress,
depression, loneliness, and coping with cancer were not
significantly different between minority and white women. In a
study of patient and caregiver interest in Internet-based cancer
services, Monnier et al. [83] found that although Hispanics and
African Americans were less likely than whites to use the
Internet, have online access, or report that they would use the
Internet for cancer-related services, they had similar levels of
interest in learning about cancer topics.

In Kakai et al.’s [151] survey of cancer patients, Internet use
for health information was notable among whites but not among
Japanese-American and non-Japanese-American Asian and
Pacific Islander groups. Buller et al. [136] surveyed a multiethnic
sample of 200 people (Hispanics, American Indians, African
Americans, and whites about developing a nutrition Website for
cancer prevention. They found significantly lower computer
ownership and Internet use among Hispanics (40%) compared
with whites (58%). Wei et al. [ 152] found that only 11% of people
registering on a clinical trials database for colorectal cancer
were minorities (3.4% were African American and 2.3% were
Hispanic).

The Comprehensive Health Enhancement Support System
(CHESS) project has explored online cancer communication
use and outcomes among minority and low-income groups
during the past two decades [153—156]. Researchers found that
low-income African American women used the system as
frequently as did affluent white women. They also reported that
compared to non-minority groups, African Americans used
online CHESS services more for information and less for
interactive features, such as discussion groups. The CHESS
program has demonstrated positive quality-of-life outcomes,
reduced ambulatory care visits and shorter hospitalizations for
minority women [156].



372 L. Neuhauser, G.L. Kreps/Patient Education and Counseling 71 (2008) 365-377

We found several studies that examined use of online cancer
support groups among minority groups. Shaw et al. [157]
studied CHESS peer support-group outcomes for African
American and white women with breast cancer and found
limited psychological benefits. Lieberman [158] attempted to
replicate their methods in a study with only white participants.
When he found increased psychological benefits, he suggested
it could be related to differential interest in online psycholo-
gical support between white and African American women.

3.4.2. Cultural relevance of online cancer communication

In his 2003 review [77], Fogel concluded that there is little
research about the cultural relevance of Internet cancer
information for racial/ethnic groups. For example, as cited
earlier, Buller et al’s study [136] found that an existing
nutrition Website for cancer prevention was not appropriate for
American Indians because their traditional foods were not
included. Zimmerman et al. [131] commented on the difficulty
of developing a cancer prevention Website that Hispanic
Americans and American Indians would find easy to use. Birru
et al. [102] found that cultural references in the US National
Cancer Institute’s CancerNet Website were not adequately
specific to the ethnic groups targeted. They commented that
Websites like that of the American Cancer Society with African
American-focused web pages may have links that are difficult
to access for people with low literacy. Changrani and Gany
[159] found that a cancer Website lacked adequate tailoring for
Caribbean women immigrants.

Recent studies are using more comprehensive measures of
cultural relevance. Thomson and Hoffman-Goetz [125] used the
Cultural Sensitivity Assessment Tool (CSAT) Internet to assess
23 Web-based cancer decision aids. The CSAT scale [160]
provides a numeric assessment of variables related to the
“cultural sensitivity” of information formats, messages and
graphics. Scores range from 4 (“highly cultural sensitive™) to 1
(“culturally insensitive™), with 2.5 as the cut point. The Web
decision aids averaged 2.78, or “culturally sensitive.”” Friedman
and Kao [122] used the CSAT to measure the cultural relevance
of Internet sites for African American, Hispanic, Asian, and
white men with prostate cancer, and found a mean score of
2.78—*culturally sensitive.” However, because the researchers
were concerned that the CSAT had not been validated in the
literature, had not been tested on Web-based cancer information,
and was not developed for minority groups other than African
Americans, they also tested the online information with a
checklist of additional cultural criteria and found weaknesses:
the tested information neglected to mention perceptions of cul-
tural risk by racial/ethnic group, or cultural beliefs about cancer.

Neuhauser et al. [103] studied the cultural relevance of
national nutrition Website useful for cancer prevention by
assessing criteria related to graphic representation, textual refer-
ences, personalization of interactive features, and social support
references to racial/ethnic groups, as well as participatory design
of the site with targeted cultural groups. Results showed that
despite good personalization features and participation of
multiple cultural groups in the design, the graphics and text
lacked cultural relevance.

Because developing culturally sensitive information is
complex and knowledge about these factors is limited, it is
critical to involve the target groups in the design and testing of
online content [58,78,103,140,161,162].

4. Discussion and conclusion
4.1. Discussion

Cancer survivorship is increasing, but the alarming and
sometimes increasing disparities among diverse groups pose a
global challenge. People with low literacy and members of
racial/ethnic minority groups have significantly lower aware-
ness of cancer risks, and less involvement with actions that can
help prevent, detect, or treat cancer [2,15,21,28,29,38,39,41].
Communication, the central strategy to engage people with
cancer control, has traditionally been less effective among
people who face barriers related to literacy, culture, or
language. Research shows that such communication has often
been overly generic, passively delivered, and not sufficiently
relevant to diverse people’s lives [15,28,56,58,115].

Online cancer communication, through features of perso-
nalization, interactivity, convenience, and broad extension
throughout societal networks, is thought to have great promise
to overcome many of the limitations of past interventions
[15,58,60-62]. During the past two decades, increasing
empirical evidence has shown that online communication
can reduce cancer risks, improve screening, and enhance
patient care [1,15,55,58,71-75].

However, it is evident from this review that we face
significant challenges in taking full advantage of the e-health
environment. Substantial numbers of people in underserved
groups worldwide still lack access to the Web and to infor-
mation that meets their linguistic, cultural, or literacy needs or
other preferences. Reading levels of online content significantly
exceed the average person’s reading level, and many sites are
not easy to navigate. The majority of Internet sites are English-
only, although English speakers are less than a third of the
world’s population. Research is just beginning to identify the
many cultural factors that may be essential to engage and
motivate diverse groups to participate more fully in cancer
control.

Fortunately, researchers, practitioners, and policymakers are
increasingly cognizant of these issues and are taking steps to
translate valuable research knowledge into more effective
standards and interventions for online health and cancer
communication [2,17]. The Commission of the European
Communities brought together Internet and health experts and
consumers to define quality criteria for health-related Websites,
including standards for readability, usability, translation, and
cultural adaptation [163]. At the 8th European Health Policy
Forum, international experts discussed efforts to improve health
literacy for European citizens [113]. In the US, the National
Cancer Institute established a Center to Reduce Cancer Health
Disparities in 2001 [20].

There are limitations to this review. As noted earlier, key-
word searching was not an efficient way to locate the studies
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cited in this paper; many were identified through ‘“related
links,” references listed in papers and reports, and from other
sources. For this reason, there are likely to be relevant studies
not included here. Referenced studies are in English only, and
do not include research published in other languages.

4.2. Conclusion

The initial outcomes of online cancer communication show
encouraging results for vulnerable groups. As worldwide
Internet access increases, our challenge is to link researchers,
practitioners, policymakers and, most importantly, diverse
consumers to leverage the potential of cancer communica-
tion—so that all groups will benefit equally from cancer research.

4.3. Practice implications

We recommend that practitioners become familiar with the
strengths and weaknesses of online cancer communication by
exploring the literature in this review in more depth. Under-
standing the importance of literacy, linguistic, and cultural
factors is essential to guide patients and client groups to the best
use of cancer information on the Internet. Practitioners may
also find that knowing more about these barriers can help them
judge where online information fits within overall commu-
nication options, such as oral communication, printed
materials, and video/DVD. Practitioners who develop com-
munication content can access the US Department of Health
and Human Services Quick Guide to Health Literacy at http://
www.health.gov/communication/literacy/quickguide/, and the
American Medical Association health literacy Website: http://
www.ama-assn.org/ama/pub/category/8115.html.

Practitioners can learn more about designing and testing
easier-to-use Websites from ‘“Research-Based Web Design &
Usability Guidelines” at http://www.usability.gov/pdfs/guide-
lines.html. The US National Cancer Institute also provides a
usability site for cancer information at http://www.usability.gov/.
Finally, we believe the most powerful approach is to involve
diverse groups in cancer communication design and testing.
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