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Abstract

Objective: Oral and pharyngeal cancers are responsible for over 7,600 deaths each
year in the United States. Given the significance of the disease and the fact that many
individuals increasingly rely on health information on the Internet, it is important
that patients and others can access clear and accurate oral cancer information on the
Web. The objective of this study was threefold: a) develop an initial method to evalu-
ate surface and content quality of selected English- and Spanish-language oral
cancer Web sites; b) conduct a pilot evaluation; and c) discuss implications of our
findings for dental public health.
Methods: We developed a search strategy to find oral cancer sites frequented by the
public using Medline Plus, Google, and Yahoo in English and Spanish. We adapted
the Information Quality Tool (IQT) to perform a surface evaluation and developed a
novel tool to evaluate site content for 24 sites each in English and Spanish.
Results: English-language sites had an average IQT score of 76.6 (out of 100) and an
average content score of 52.1 (out of 100). Spanish-language sites had an average
IQT score of 50.3 and an average content score of 25.6.
Conclusions: The study produced a quality assessment of oral cancer Web sites
useful for clinicians and patients. Sites provided more information on clinical pre-
sentation, and etiology, and risk factors, than other aspects of oral cancer. The
surface and quality of Spanish-language sites was low, possibly putting Hispanic
populations at a disadvantage regarding oral cancer information on the Web.

Introduction

The Internet is an increasingly important medium for the
delivery of public health interventions (1). The high potential
reach of the World Wide Web specifically offers the possibility
of affecting large populations. As of 2006, 80 percent of
American adult Internet users searched the Web for general
health information, and 15 percent of those specifically
looked for dental health information (2). While health infor-
mation on the Internet appears to be largely trusted (1), the
variable quality of Internet-based health information is a sig-
nificant concern (3).

Health-related information in peer-reviewed journals is
scrutinized by a thorough process before information is dis-
seminated. However, most health information on the Web
available to consumers and patients does not undergo such a
process (4). While one can assume that content providers on
the Web are trying to present high-quality information,
healthcare consumers and providers must be aware of poten-
tial variations in the quality of the information offered (3,5).

Floridi (6) suggests three basic requirements for quality
information: a) the information is presented in a manner free
from propaganda or disinformation (Objectivity); b) the
information is a complete, not a partial picture of the subject
(Completeness);and c) all aspects of the information are given
and are not restricted to present a particular viewpointConflict of interest: none.
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(Pluralism). Policy makers and advocacy groups have tried to
provide universally applicable rating schemes and coding
systems to allow providers and consumers to assess the quality
of the information they are finding on the Web (7-9). The
Health on the Net Foundation, for instance, provides mecha-
nisms to certify and locate high-quality health information
Web sites (7). The foundation provides a “Code of Conduct”
for health Web sites as well as two medical search tools,
MedHunt and HONselect, to help users find trustworthy
information (7). However, in evaluating 47 rating instru-
ments, Jadad and Gagliardi concluded that “[i]t is unclear . . .
whether they should exist in the first place, whether they
measure what they claim to measure, or whether they lead to
more good than harm” because none of the Web site rating
tools provided measurements of reliability and/or validity
(10). In addition, consumers in general are unlikely to use
evaluation instruments (10) or any of their criteria (11).

Quality information is exceedingly important for those
searching for information about life-threatening diseases. In
the United States alone, roughly 7,600 people die each year
from oral and pharyngeal cancer, and more than 35,000 new
cases are diagnosed annually (12). Furthermore, oral cancer is
one of the most common forms of cancer in Hispanic Ameri-
can males (13). Given current and expected demographics of
the US population, as well as the relatively static nature of oral
cancer morbidity and mortality, the availability of high-
quality information in both English and Spanish via the Web
is important from a public health perspective. Previous
studies indicate that online information pertaining to cancer
can be erroneous, outdated, and complex (4,14,15).

Since many patients are unlikely to be very discriminating
about the quality of health information on the Web, a logical
focus for improving Web-based health information from a
public health perspective is on-site providers. We need to
develop processes for assessing the quality, and, where appro-
priate, provide information to help providers improve their
Web sites.

Therefore, the objective of this study was threefold.We first
developed an initial approach to evaluate surface quality and
content of selected English- and Spanish-language oral
cancer Web sites most likely frequented by consumers.
Second, we conducted a pilot evaluation using our method.
Last, we identified potential dental public health implications
of our findings.

Methods

Identification of Web sites

Search strategy

We designed our search strategy to model how consumers
search for oral cancer information on the Web. Consumers, in

general, limit their searches to general-purpose search
engines instead of specific health-related ones (2,11). Our
search strategy was designed to find oral cancer Web sites
for English- and Spanish-speaking consumers, employing
search engines typically used by these groups. It is important
to note that we did not search for identical Web sites in both
English and Spanish but completed two different searches
that yielded sites most likely to be used by the respective lan-
guage group.

Search in MedlinePlus

We began our search for oral cancer Web sites with the
MedlinePlus portal. MedlinePlus is a Web site produced by
the National Library of Medicine, designed to direct con-
sumers to valid and high-quality health information. It pro-
vides links to government and nonprofit organizations’ Web
sites which contain information on hundreds of health
topics in both English and Spanish (16). In 2008, Medline-
Plus reported having over 130 million unique visitors (16),
with 26-45 percent of those being consumers, 11-17 percent
providers, and the rest researchers (17). Based on these
data, we considered MedlinePlus an appropriate starting
point for identifying oral cancer Web sites. We reviewed
MedlinePlus’s “oral cancer” and Español “cáncer oral”
pages. We explored every link found on each page and
added any sites that provided information on oral cancer to
our dataset.

Search on Google and Yahoo

Next, we supplemented our dataset with oral cancer sites
found using Google and Yahoo, search engines that consum-
ers often use first to find health information on the Web
(2,11). Attempting to emulate a consumer search, we choose
the keywords “oral cancer,” “mouth cancer,” and “tongue
cancer”to obtain additional English-language sites. For locat-
ing Spanish-language sites, a native Spanish-speaking dentist
translated our search terms into “cancer oral,” “cancer de la
boca,” and “cancer de la lengua” and we searched Google
español and Yahoo Telemundo. We reviewed the resulting
Web sites from the first and second result pages (using default
Google settings for displaying 10 hits per page) because most
Web searchers typically only review the top ranked results
(11). Using the inclusion/exclusion criteria described in the
next section, we added any Web site providing information
on oral cancer that did not duplicate a site already in our
dataset.

Inclusion/exclusion criteria

Our goal was to evaluate Web sites intended to provide
general information about oral cancer to the public. We
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defined those sites as Web pages that stated this goal explicitly
(for instance, in sections such as “About this site”), presented
information intended to educate individuals about oral
cancer (such as “Causes of oral cancer” and “Treatment”), or
implied a focus on consumers/patients (e.g., “I have oral
cancer. What now?”). We excluded sites that were targeted at
professionals, as evident from the language, such as com-
plex medical terminology, and/or content, such as lists/
discussions of the research literature on oral cancer; sites with
a purely commercial focus, such as those selling products as
their primary function; and sites with very limited informa-
tion, such as only treatment, about oral cancer. The authors,
supported by a Spanish-speaking dentist (for Spanish-
language sites), and two health science librarians (both native
speakers in English and Spanish, respectively), performed an
initial review of the sites with regard to the inclusion/
exclusion criteria and also included any major consumer oral
cancer sites that they considered missing.

The search strategy for English-language Web sites pro-
duced 28 unique sites by combining the results from the

MedlinePlus, Google, and Yahoo searches. The reviewers
removed five sites; the librarian added one site that she felt
should be reviewed. The remaining 24 English-language oral
cancer sites constituted the final English dataset for the evalu-
ation (see Table 1).

The search for Spanish-language sites produced 30 unique
Web sites. The review resulted in the removal of five sites.
During the site surface evaluation, one of the Spanish-
language sites was available only intermittently which made it
difficult to evaluate. Therefore, it was removed from the
dataset. The remaining 24 Spanish-language oral cancer sites
constituted the final Spanish dataset for the evaluation (see
Table 2).

Surface evaluation of sites

Assessment metric

In order to evaluate the surface features, including design and
usability of each Web site, we used a modified version of the

Table 1 Average Surface Evaluation (IQT) Scores for English-Language Web sites. Scale is 0-100, with 100 being the Highest Possible Score. Sites are
Sorted by Highest IQT Score. Calculation Errors due to Rounding

Organization
IQT
score

%
Disclosure*

%
Design*

%
Agenda*

%
Links*

National Library of Medicine (www.nlm.nih.gov/medlineplus/oralcancer.html) 100 100 100 100 100
Oral Cancer Foundation (www.oralcancerfoundation.org) 98 100 93 100 100
Mouth Cancer Foundation (www.rdoc.org.uk) 97 90 100 100 100
MayoClinic.com (www.mayoclinic.com/health/oral-and-throat-cancer/DS00349) 93 90 90 100 100
Brigham and Women’s Hospital (healthgate.partners.org/browsing/browseContent.asp?

fileName=11498.xml&title=Tongue Cancer)
93 100 100 67 100

National Cancer Institute (www.cancer.gov/cancertopics/wyntk/oral) 93 100 90 100 43
Cancer Research UK (info.cancerresearchuk.org/healthyliving/openuptomouthcancer/) 86 83 100 67 100
MedicineNet.com (www.medicinenet.com/oral_cancer/article.htm) 86 100 77 81 43
American Dental Association (www.ada.org/public/topics/cancer_oral.asp) 85 90 87 67 100
American Cancer Society (www.cancer.org/docroot/CRI/CRI_2_3x.asp?rnav=cridg&dt=60) 83 90 77 67 100
CDC (www.cdc.gov/OralHealth/topics/cancer.htm) 80 90 70 81 43
Cleveland Clinic (www.clevelandclinic.org/health/health-info/docs/3200/3244.asp?index=11184) 79 83 90 67 43
Caring Medical.com (www.caringmedical.com/conditions/Lip_Cancer.htm) 78 74 63 100 100
British Dental Health Foundation (www.dentalhealth.org.uk/mouth) 77 83 83 67 43
UConn Health Center (cancer.uchc.edu/patients_families/treatment_types/headneck/lip_oral.html) 76 90 90 33 43
University of Maryland Medical Center (www.umm.edu/oralhealth/cancer.htm) 76 74 100 48 43
University of Michigan Comprehensive Cancer Center (www.cancer.med.umich.edu/learn/

cantongue.htm)
76 83 90 48 43

Cancer Treatment Centers of America (www.cancercenter.com/tongue-cancer-symptoms.htm) 72 74 100 14 100
The Ohio State University Medical Center (medicalcenter.osu.edu/patientcare/healthinformation/

otherhealthtopics/MensHealth/ConditionsofConcerntoMen/OralCancer)
65 57 90 48 43

New York Online Access to Health (www.noah-health.org/en/cancer/types/han.html) 61 86 70 0 43
Floss.com (www.floss.com/oral_cancer.htm) 58 74 67 0 100
Tongue Cancer.com (www.tonguecancer.com/tongue_cancer.htm) 52 67 57 14 43
Oral Cancer Consortium (www.oral-cancer.org/information.html) 49 57 33 33 100
The Cancer Information Network (www.cancerlinksusa.com/oral) 25 19 53 0 0
Averages 76.6 81.4 82.1 58.4 69.7

* Weighted.
IQT, Information Quality Tool.
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Information Quality Tool (IQT) developed by the Health
Summit Working Group (18,19). The IQT is designed to
assess sites according to the following four criteria: a) Disclo-
sure: What was the purpose and intent of the producers of the
sites?; b) Links: Were the links provided on the sites current
and working?; c) Design: Was the site navigable and orga-
nized?; d) Perceived agenda: Did the site market services and
products which can influence its agenda in providing health
information? (18,19).

The original IQT contained 21 questions. We modified it
for this study to establish an objective surface evaluation as
follows: Four of the questions that dealt with currency and
accuracy of information were removed because we consid-
ered these criteria part of the content evaluation and more

appropriate for the experts to assess (see section on content
evaluation of sites). Next, rather than asking raters to check
every link on each site, we processed each site with the WC3
Link Checker (20). The WC3 Link Checker is a tool designed
by the World Wide Web Consortium which processes sites to
check for issues with links, anchors, and referenced objects.
Based on the number of errors found by the link checker,
raters answered the question with yes or no. Instead of
expecting the raters to make subjective decisions about navi-
gation and content organization, we asked them to process
the site with the Watchfire Webxact Bobby tool (21). At the
time of the study, the Watchfire Webxact Bobby tool, pro-
vided by the Centre for Applied Special Technology, could be
used to validate Web sites based on the Web Accessibility

Table 2 Average Surface Evaluation (IQT) Scores for Spanish-Language Web sites. Scale is 0-100, with 100 being the Highest Possible Score. Sites are
Sorted by Highest IQT Score. Calculation Errors due to Rounding

Organization
IQT
score

%
Disclosure*

%
Design*

%
Agenda*

%
Links*

National Library of Medicine (www.nlm.nih.gov/medlineplus/spanish/ency/article/001035.htm) 98 100 93 100 100
Fisterra.com (www.fisterra.com/guias2/cancer_oral.asp) 93 100 90 100 43
University of Texas Anderson Cancer Center (www2.mdanderson.org/depts/oncolog/sp/

articles/04/4-apr/4-04-hc.html)
93 100 77 100 100

American Dental Association (www.ada.org/public/espanol/topics/cancer_oral.asp) 88 100 73 100 43
Healthfinder DHHS (www.healthfinder.gov/news/newsstory.asp?docID=531473) 82 83 77 100 43
University of Medicine and Dentistry of New Jersey (www.healthynj.org/dis-con/

oralcancer/espanol.htm)
81 100 87 48 43

Odontologia Online (www.odontologia-online.com/casos/nohic/nohic02/nohic0201/
nohic0201.html)

70 100 47 33 100

University of Utah (www.uuhsc.utah.edu/healthinfo/spanish/oralhealth/cancer.htm) 62 36 87 67 100
University of Virginia Health System (www.healthsystem.virginia.edu/UVAHealth/

adult_oralhlth_sp/cancer.cfm)
62 36 87 67 100

NIDCR (www.nidcr.nih.gov/HealthInformation/DiseasesAndConditions/
CancerTreatmentAndOralHealth/QuimioterapiaylaBoca.htm)

55 100 30 14 0

New York Online Access to Health (www.noah-health.org/es/cancer/types/han.html) 51 24 53 100 43
Salud Dental Para Todos (www.sdpt.net/cancer_oral%202.htm) 49 57 47 14 100
National Coalition for Cancer Survivorship (www.canceradvocacy.org/espanol/resources/

essential/effects/mouth.aspx)
36 24 63 14 43

American Cancer Society (www.cancer.org/docroot/esp/content/esp_5_1x_que_es_23.asp?) 34 24 23 67 43
Oral Cancer Foundation (www.oralcancerfoundation.org/facts/facts_espanol.htm) 34 31 47 0 100
American Society of Clinical Oncology (www.plwc.org/portal/site/PLWC/menuitem.

169f5d85214941ccfd748f68ee37a01d/?vgnextoid=
2a0541eca8daa010VgnVCM100000ed730ad1RCRD)

32 24 50 14 43

Univision.com (www.univision.com/content/content.jhtml?cid=416197) 32 14 50 33 43
GeoSalud (geosalud.com/saluddental/cancer_oral.htm) 30 24 53 0 43
National Cancer Institute (www.cancer.gov/espanol/pdq/tratamiento/labio-y-cavidad-oral/

patient/)
29 24 50 0 43

Oral Cancer Consortium (www.oral-cancer.org/espanol/index.html) 26 14 53 0 43
Elmundo.es (www.elmundo.es/elmundosalud/especiales/cancer/boca1.html) 23 14 30 14 43
Melissa’s Living Legacy Foundation (www.teenslivingwithcancer.org/cancerFacts/

druggedUp/chemo-es.asp)
17 7 23 0 100

Salud.com (www.salud.com/interna2_idc_15063_id_cat_104.html) 17 7 23 0 100
Webodontologica.com (www.Webodontologica.com/odon_noti_detecc_preco.asp) 15 7 27 0 43
Averages 50.3 47.9 55.8 41.0 62.5

* Weighted.
IQT, Information Quality Tool.
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Initiation (21). Based on the Watchfire score, the rater
answered the question yes or no (The tool has since been
acquired by IBM and has been significantly changed.). Last,
the question “Does the search engine assist you in using the
site?” was reframed to “Does the site have a site map?” This
change was made to match the objectivity of the other IQT
questions, which ask the rater to simply determine if items
were present or absent. The final tool contained 17 yes/no
questions. A copy of the modified IQT tool can be found at
http://www.dentalinformatics.org/tools/oralcancer/.

Raters

Because the IQT is a general Web site assessment tool that
does not require dental knowledge, we asked two English-
speaking undergraduate students to rate the English-
language sites, and two Spanish-speaking dental students to
rate the Spanish-language sites. The raters were native speak-
ers and received reimbursement for their efforts. None of the
raters had any prior experience using the IQT tool or any spe-
cialized knowledge to assist them with the task. We trained
each rater on how to answer the modified IQT questions.

Evaluation procedure

The raters reviewed each site individually and the IQT score
was automatically generated from their answers. Cronbach’s
alpha and the intraclass correlation coefficient [at a 95
percent confidence interval (CI)] were calculated to measure
inter-rater reliability.

Content evaluation of sites

Assessment metric

To assess content, we created a survey tool for oral cancer
content de novo since no appropriate tool existed. We used an
approach similar to that taken by other studies that have
assessed cancer Web site content (4,15,22), and reviewed
cancer-specific content rating tools to the degree they were
available to us, such as reference (22). After reviewing two
textbooks on oral cancer (23,24), we drafted a general outline
of information categories which we subsequently developed
into a pilot assessment tool. Three oral cancer experts
reviewed, critiqued, and suggested improvements for the
instrument. None of these experts were involved in the subse-
quent evaluation of the sites. Once the questionnaire was
finalized, a native Spanish-speaking oral cancer expert trans-
lated it for use by Spanish-speaking experts. The final ques-
tionnaire contained 14 information categories: Epidemiology,
Etiology and risk factors, Clinical pathology, Clinical presenta-
tion, Images, Diagnosis, Treatment, Rehabilitation, Prevention,

Nutrition during treatment, Follow-up care after treatment,
Clinical trial information, Support groups, and References to
the literature.

For each category in the survey, we assessed a) presence
(yes/no); b) coverage; c) correctness (both 4-point Likert
scale: good, fair, poor, N/A); and d) currency (yes/no). Each
answer choice carried a number of points (yes = 1, no = 0,
good = 3, fair = 2, poor = 1, N/A = 0) which were totaled
for each category and site, resulting in a score range of 0-293.
We subsequently normalized scores to be between zero
and 100. An online version of the tool can be found
at http://www.dentalinformatics.org/tools/oralcancer/.

Raters

Since the goal of our study was to conduct an initial pilot test,
not a full-scale measurement study, of the content evaluation
tool, we used two raters, as similar studies have done (4,22).
Based on our results, we plan to conduct an expanded study
with a larger number of raters that includes a formal assess-
ment of reliability and validity of the tool (25). Two English-
speaking and two native Spanish-speaking oral cancer
experts performed the content evaluation. Both Spanish-
speaking experts are dentists who currently hold faculty posi-
tions specializing in oral cancer research at US dental schools.
One English expert is a dentist and physician and is a profes-
sor of oral and maxillofacial surgery, while the other is a
dentist directing a division of oral medicine. None of the
expert raters had participated in any previous aspect of the
study. All experts were reimbursed for their efforts.

Evaluation procedure

Each rater received the content evaluation instrument via
email with written instructions and was asked to assess each
site in their set, either English or Spanish, individually. Cron-
bach’s alpha and the intraclass correlation coefficient (at a 95
percent CI) were calculated to measure inter-rater reliability.
Lastly, we performed a Pearson correlation to compare the
English surface evaluation scores with the English content
scores. We performed the same analysis with the Spanish
scores. While we present the results of evaluating sites in both
languages side by side, our intent was not to directly compare
the characteristics of English- and Spanish-language sites to
each other. Rather, readers should consider language-specific
results separately.

Results

Surface evaluation

The English-language Web sites averaged 588 individual Web
pages per site containing an average of 1,437 links per site;
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Spanish-language sites had an average of 273 individual Web
pages per site with an average of 169 links per site. The
English-language sites had an average IQT score of 76.6 (of a
maximum of 100) with inter-rater reliabilities of 0.87 (Cron-
bach’s alpha) and 0.77 (intraclass coefficient, 95 percent CI,
n = 24). The English-language site scores are listed in Table 1.
The Spanish-language sites had an average IQT score of 50.3
with a Cronbach’s alpha of 0.95 and a 0.91 intraclass coeffi-
cient at 95 percent CI, n = 24. The Spanish-language site
scores are listed in Table 2. Scores for English-language sites
ranged from 25 to 100 and Spanish-language site from 15 to
98. Furthermore, 79 percent of the English-language and 38
percent of the Spanish-language sites had a score of 60 or
higher. Disclosure and Design had the highest impact on the
total score when the IQT scores were broken down into four
parts: Disclosure constitutes 42 percent of the score, Design
30 percent, Agenda 21 percent, and Links 7 percent. Of the
four categories, the English-language sites achieved the
highest average scores in the Design category and the lowest
in the Agenda category. The Spanish-language sites achieved
the highest average scores in the Links category and the lowest
in the Agenda category.

Six organizations offered sites which appeared in both the
English- and Spanish-language datasets, but in only one case,

the National Library of Medicine’s MedlinePlus, was the
Spanish material a direct translation of the English site.
IQT scores for the English and Spanish version were almost
identical (100 and 98, respectively), suggesting a reliable
measurement.

Content evaluation

We removed six Spanish-language sites from the content
assessment because they were only available intermittently
during the evaluation period, making it difficult for the raters
to access them. In addition, we omitted one English-language
site and three Spanish-language sites because the scores
between raters were highly divergent. Therefore, we report
content evaluation results for 23 English-language and 15
Spanish-language sites.

English-language site scores are shown in Table 3. The
content score ranged from 11 to 94 and averaged 52.1 (of a
maximum of 100), with inter-rater reliabilities of 0.80 (Cron-
bach’s alpha) and 0.67 (intraclass coefficient, 95 percent CI,
n = 23). Sixty-one percent of the sites had a score of 50 or
higher. As described in the methods section, the content score
was calculated from subscores for coverage, correctness, and
currency, with averages of 46.9 percent, 56.3 percent, and 60.3

Table 3 Average Content Evaluation Scores for English-language Web sites. Scores were Normalized to 0-100. Sites are Sorted by Highest Content
Score. Calculation Errors due to Rounding

Organization
Content
score

%
Coverage*

%
Correctness*

%
Currency*

The Ohio State University Medical Center 94 89 99 99
National Cancer Institute 90 82 98 99
American Cancer Society 86 80 93 96
New York Online Access to Health 82 73 91 93
MedicineNet.com 81 73 89 90
The Cancer Information Network 78 70 84 90
National Library of Medicine 77 68 85 90
University of Maryland Medical Center 67 60 73 81
Tongue Cancer.com 63 58 68 74
MayoClinic.com 61 52 67 76
CDC 56 53 59 63
British Dental Health Foundation 54 48 55 79
Oral Cancer Foundation 54 53 57 53
Cleveland Clinic 53 48 58 60
University of Michigan Comprehensive Cancer Center 38 29 47 50
Mouth Cancer Foundation 33 28 37 39
Cancer Treatment Centers of America 29 22 34 43
Floss.com 24 25 22 26
UConn Health Center 21 13 28 31
Cancer Research UK 19 18 20 24
American Dental Association 12 14 9 13
Caring Medical & Rehabilitation Services 11 13 11 7
Brigham And Women’s Hospital 11 11 11 14
Averages 52.1 46.9 56.3 60.3

* Weighted.
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percent, respectively. While no site provided complete cover-
age of all oral cancer topics, the top five sites scored between
73 percent and 89 percent. A qualitative assessment of the
subscores shows that high coverage scores were typically asso-
ciated with high correctness and currency scores. However,
we did not test this finding statistically.

Spanish-language individual site scores can be found in
Table 4. Scores ranged from 10 to 56 and averaged 25.6 (of a
maximum of 100), with a Cronbach’s alpha of 0.79 and a 0.63
intraclass coefficient at 95 percent CI, n = 15. Thirteen
percent of the Spanish-language sites had a score of 50 or
higher. Average subscores for coverage, correctness, and cur-
rency were 28.9 percent, 23.0 percent, and 20.7 percent,
respectively. The top five sites scored between 39 percent and
64 percent in their content coverage. The same qualitative
association of coverage with correctness and currency scores
as seen with the English-language sites was evident.

Direct statistical comparisons between the English-
language and Spanish-language content scores were, in our
opinion, not meaningful because of the early stage of devel-
opment of the instrument and rating process. However, it is
useful to break down the content scores by category and make
some qualitative assessments (see Figures 1 and 2).

Average content category scores for English-language sites
ranged from 6 to 79. Two categories, Clinical presentation and
Etiology and risk factors, scored well above the average content
score of 52.1. Most of the remaining content categories (all
except Images) fell into a relatively narrow score range well
below the average score, from 18 to 30. The proportional dis-
tance of scores for the top five and bottom five sites to the
average score tended to increase as category scores decreased.

For instance, while top five and bottom five scores for the two
highest-scoring categories cluster relatively closely around
the average, categories such as Follow-up care after treatment,
Treatment, Support groups, Nutrition during treatment, Infor-
mation on clinical trials, and Rehabilitation show large dis-
tances to the average score.

For Spanish-language sites, average content category
scores ranged from 4 to 50. Clinical presentation and Etiology
and risk factors, as in the English-language sites, scored
highest. A similar pattern regarding the drop-off as well as the
distribution of scores for other categories could be observed.
Information categories with significant divergence of top five
and bottom five site scores from the average included Support
groups, Nutrition during treatment, Information on clinical
trials, Rehabilitation, and Images.

An analysis using Pearson’s correlation coefficient showed
no correlation between the surface evaluation and content
scores of English-language sites, r(23) = -0.25, P = 0.651. The
same was true for the Spanish-language sites, r(15) = 0.069,
P = 0.807.

Discussion

In this study, we developed an initial approach to evaluate
surface quality and content of English- and Spanish-language
Web sites about oral cancer, identified sites most likely fre-
quented by consumers and patients, and conducted a pilot
evaluation using our method. We now turn to our third
objective, discussing the public health implications of our
study.

Table 4 Average Content Scores for Spanish-language Web sites. Scores were Normalized to
0-100. Sites are Sorted by Highest Content Score. Calculation Errors due to Rounding

Organization
Content
score

%
Coverage*

%
Correctness*

%
Currency*

American Society of Clinical Oncology 56 64 49 43
New York Online Access to Health 54 52 55 54
University of Utah 40 46 38 26
University of Virginia Health System 36 43 29 29
Elmundo.es 31 39 26 15
National Cancer Institute 31 36 28 22
NIDCR 26 22 34 18
Fisterra.com 24 22 26 22
American Cancer Society 17 17 17 18
Odontologia-online 14 17 10 14
Oral Cancer Consortium 12 14 11 10
Webodontologica.com 12 16 8 4
National Coalition for Cancer Survivorship 10 16 5 4
University of Texas Anderson Cancer Center 10 11 10 10
American Dental Association 10 20 0 43
Averages 25.6 28.9 23.0 20.7

* Weighted.
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Several studies (26-28) suggest that the Internet can be a
useful source of health information, and assist patients and
providers with clinical decision making. Because the Internet
reaches a large part of the population today and individuals
increasingly turn to it for health information, it plays an
increasingly important role in public health (1). Several
studies have found significant variation with regard to infor-
mation on the Web about cancer (4,22) and other diseases,
such as cleft lip and palate (29). Our study is no exception.

Several findings in our study are relevant to dental public
health. First, we have produced a current in-depth quality
assessment of major oral cancer Web sites that can guide
patients and providers to useful information. Clinicians
could recommend the sites that scored high on surface
and/or content to patients and other individuals looking
for oral cancer information. Moreover, such “information
therapy” (30) could also extend to selected aspects of
oral cancer, such as treatment, for which we produced
subscores. Detailed ratings for all reviewed sites are available
at http://www.dentalinformatics.org/tools/oralcancer to help
clinicians and patients identify appropriate sites for their
information needs.

Second, oral cancer Web sites appear to focus their content
primarily on the clinical presentation, and etiology, and risk
factors of the disease. Other aspects, such as prevention, treat-
ment, and rehabilitation, receive relatively little attention, and
variability of information coverage is quite high among sites.
As a result, the sites may serve patients’ information needs
relatively well regarding what causes the disease and how it
manifests itself, but not as well regarding other aspects. This
may leave patients with information deficits that must be
remedied by other means. A potential reason for the imbal-
ance in content presentation may be the absence or dearth of
basic information or research on various aspects of the
disease. This hypothesis may be supported by our finding that
not many sites provided references to the literature [similar
findings regarding references were made by other studies
(4,22)]. Given the fact that our content evaluation template
was derived from two authoritative textbooks on oral cancer
and validated by three oral cancer experts, it may be worth-
while to review – from a policy perspective – where deficits in
research on oral cancer exist.

Third, while we can not compare the scores for English-
and Spanish-language sites in a statistically rigorous fashion,

Figure 1 Average content category scores
for English-language Web sites, for the five
sites with the highest overall content score,
and for the five sites with the lowest overall
content score. Scores were normalized to
0-100 and sorted by average scores.
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a qualitative analysis suggests that the Web serves English
speakers much better than Spanish speakers regarding oral
cancer. Both surface and content scores for English-language
Web sites were consistently and significantly higher than
Spanish-language ones. In addition, we had to remove 25
percent of the Spanish-language sites from the content evalu-
ation because they were only available intermittently. Thus,
the Web may put Hispanic populations, whose male portion
is already suffering from higher oral cancer rates than whites
(31), at a disadvantage regarding oral cancer information,
possibly aggravating existing health disparities (32).

Fourth, even though we did not find any significant corre-
lation between the two aspects of the evaluation, it is interest-
ing to note that sites that scored high on surface quality did
not necessarily score high on content and vice versa. For both
languages, the top five sites in content and the top five sites in
surface quality had no overlap. In fact, for both English- and
Spanish-languages sites, at least two sites in each of the top
five lists (content and surface quality) appeared in the bottom

half of the other. This demonstrates that good design of a site
may not indicate quality content, or vice versa.

A last finding relevant to dental public health was that not
many sites provided information on clinical trials. Given the
challenges of enrolling representative groups of patients in
cancer clinical trials (33), the dearth of information about
clinical trials on oral cancer Web sites could be a concern.

This studyhasseveral limitations.First,weconductedonlya
preliminary evaluation using the initial version of a novel
assessment tool with a limited number of raters. While our
study showed that the tool can be used to evaluate oral cancer
Web sites, no statements about the reliability, validity, or gen-
eralizability of the results can be made. Second, our study pro-
vides only a snapshot in time of information represented in a
rapidly changing medium. We expect that changes to the Web
sites thatweevaluatedwouldalreadyaltersomeof ourfindings
today. Third, cultural differences between English- and
Spanish-language groups may influence the way information
ispresentedonWebsites.Therefore,a tooldesignedtoevaluate

Figure 2 Average content category scores
for Spanish-language Web sites, for the five
sites with the highest overall content score,
and for the five sites with the lowest overall
content score. Scores were normalized to
0-100 and sorted by average scores.
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English-language Web site quality may bias results toward
English cultural norms.Last,our pilot content evaluation tool
covered many topics, with a high score only attainable by cov-
ering most or all topics. However, certain sites may not have
been focused on covering oral cancer topics comprehensively,
and thus scored lower. To alleviate misunderstandings, site
developers should clearly indicate the goals of their site.

In future research, we plan to refine our tool through addi-
tional studies and conduct a formal assessment of reliability
and validity. We hope that this study sparks interest among
other researchers to evaluate, extend, and enhance our tool,
and address quality issues of oral cancer information on the
Web. In addition, we will be developing strategies to commu-
nicate our findings effectively to site developers and to inte-
grate evaluation approaches such as ours into a continuous
quality improvement cycle for oral health information in
the Web.
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