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Abstract

Background. There have been few studies of the informa-
tion provided for cancer patients on the internet.

Methods. Using the Japanese language. we searched for
cancer-related web pages, using the Google search engine,
and evaluated the characteristics of the 150 top-ranked
search results We collected information on the operators
of the websites, number of links, existence of a search func-
tion, and advertisements on the site. According to their
contents, the 150 websites were classified into seven catego-
ries, of which five (numbers 1, 2, 3,4, and 6) each accounted
for 20% of the websites The categories were: (1) media-
related websites (e.g. newspapers and publishers), and
portal sites; (2) patient association websiles, patient’s
diaries, blogs by patients and/or their families (n = 33); (3)
websites of medical institutions (e.g.. hospitals: n = 27); (4)
websites of research institutions (e.g.. universities; n = 35);
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(S) websites of pharmaceutical companies: (6) other web-
sites providing medical information (n = 32); and (7) other
websites that did not belong to categories 1-6. Outgoing
links were common in websites created by media-related
organizations (median, 13) or patients and their families
(median, 15), but such links were not common in the other
types of websites (median. 0-4). Eight of the 13 cancer
based hospitals in Japan, as well as the National Cancer
Center were publishing general cancer information on their
websites. Of the 13 cancer based hospitals, 12 included a
link to the National Cancer Center. The National Cancer
Center had the largest amount of information (736575
words), exceeding the amount provided by the other cancer
based hospitals (1622-155515 words). Two of the 7 web-
sites of academic associations (included in category 6) had
cancer information for patients, but the document sizes
were small (323044091 words).

Conclusion. The website of the National Cancer Center is
the most prominent source of general cancer information
for patients, but it still has room for improvement in its
usability.

Key words Google - Cancer patients - Links - Cancer care
facilities - Advertisement

Background

The amount of information available on the intemnet has
grown rapidly in recent years. According to the White paper
on information and communications published by the
Japanese Ministry of Internal Affairs and Communications'
in 2006, the number of internet users in Japan had reached
85.29 million, and the penetration rate was 67%. Informa-
tion sources for cancer patients used to be limited to medical
professionals such as doctors and nurses, but today patients
can obtain a wide variety of medical information on the
internet,” ** However, as the amount of available informa-
tion is increasing exponentially, it is becoming increasingly
difficult for patients to efficiently extract relevant
information.
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Cancer information on the internet is a valuable resource
for cancer patients.” Many cancer patients, however, are
elderly and are not used to browsing the internet using a
personal computer. In many cases, the patients’ children and
other family members access the internet instead. Because
patients’ family members do not often receive explanations
directly from the doctors, they tend to seek information
about common cancer treatment plans on the internet.” On
the other hand. when patients themselves use the internet
regularly, they often seek information on a more personal
level, such as “listening to other people’s experiences”™ and
“reducing anxiety about the discase and treatments.” in
addition to searching for common medical information.” A
variety of information is thus in demand, but few studies
have investigated the content of cancer information on the
internet in detail.

In this study, we collected cancer information available
on the Internet, examined how information is currently pro-
vided to patients and their families on the mternet, and
identified some problems with this information,

Methods
Information extraction from the internet

We searched for cancer-related web pages, using the Google
search engine.” We used Google because it is the world's
largest search engine.” PageRank (Google, CA, USA) is an
algorithm used to evaluate the importance and significance
of web pages on the internet. Rankings of the pages were
calculated using this algorithm.® Rankings of the pages
could be affected by “search engine optimization,” which is
the process of improving the volume and quality of traffic
10 a website from search engines.”

For each of the 150 top-ranked search results, we exam-
ined the entire website to which the result page belonged
(most of the top-ranked result pages were the home pages
of the associated websites). We determined the organization
that operates the website, the targeted readers of the website,
the update frequency, the date of the last update, the main
content, whether a search function existed, the destinations
of outgoing links, whether the site carried advertisements,
the number of backlinks (links pointing 1o the website),"
and the page rank of the website. This study was conducted
using the Japanese language only.

We also compared the 50 top-ranked search results from
July 19, 2006 and from December 22, 2006, to examine how
the mformation changed over time.

Classification of websites, link destinations, and advertisers

The websites, their outgoing link destinations, and their
advertisers  were  classified im0 the following  seven
calegories:

A. Media-related websites (e.g., newspapers and publish-
ers). and portal sites
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B. Patient association websites, patient’s diaries, blogs by
patients and/or their families

C. Websites of medical institutions (e.g., hospitals)

D, Websites of research institutions (e.g., universities)

E. Websites of pharmaceutical companies

Other websites providing medical information

G. Other

Category F contained websites providing medical informa-
tion on cancer that did not belong to categories A through
E. Category G contained websites that did not belong to
categories A through F.

Investigation of websites of the National Cancer Center,
other cancer based hospitals, and academic associations

We collected the websites of the National Cancer Center,
other cancer based hospitals, and academic associations
from the 150 top-ranked scarch results, We then checked
whether they included a search function, their number of
outgoing links, their number of backlinks (links pointing to
the website), the amount of information published for
patients, and the date of the last update (as of December
22, 2006).

Purpose of this study

The purpose of this study was to examine the characteristics
of cancer information published on the internet. and to
evaluate the usefulness of different cancer-related websites.
In particular, we examined the relationship between usabil-
ity for patients, and the orgamization operating the
website.

Results
Classification of the websites and their characteristics

We classified the 150 websites into seven categories, as
noted above (Table 1). Each of categories A. B.C.D.and F
accounted for 20% of the content of the websites: category
B: patient association websites, patients’ diaries. blogs by
patients and/or their families; category C, descriptions of
medical institutions: category D. descriptions of research
institutions; and category F, other websites presenting
medical information. A search function was provided in
43% of the media-related websites and 100% of the phar-
maceutical company websites, but in only 14% of the other
categories, The median number of outgoing links for the
media-related websites was 13, and that for the websites
created by patients and their families was 15. There were
few outgoing links in the other websites (median, (-4).
Advertisements were penerally scarce, and the median
number of advertisements across all the categories was ().
As for advertisements within different categories, approxi-
mately 30% of the media-related and patient-created web-
sites carried some advertisements, while only 10% of the
other categories did so.
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Table 1. Classification and charactenstics of websites

Number of Websites with a Outgoing links Advertisements
websites search function
Number of Number of links Number of websites Number of
websites with per website; with advertisements advertisements per
links median (range) website: median (range)
A 14 6 (43%) 12 (B6'%) 13 (0-111) 4(29%) 0 (D-20)
B 33 4 (12%) 29 (88%) 15 (0-158) 12 (36%) 0 (D-76)
C 27 4 (15%) 19 (70%) 2(0-17) 4 (15%) 0 (0-4)
D 33 2 (6%) 27 (T7%) 3 (0-198) 4(11%) 0 (0-20)
E 4 4 (100%) 1 (25%) 0(0-5) 0 (0%) 0 (0-1)
F 32 6 (19%) 18 (56%) 4 (0-109) 1 (3%) 0 (0-26)
G 5 2 (40%) 2 (40%) 1.5 (0-6) 1(20%) 0 (0-0)
A, Media-related websites (newspapers, publishers) and portal sites
B, Patient association websites-patients” diaries, blogs by patients and/or their families
C, Websites of medical institutions
D, Websites of research institutions
E, Websites of pharmaceutical companies
F, Other websites that provide medical information”
G, Other
*Organizations that operate these websites: corporations 8 foundations 6, patients and their families 6. doctors 2, medical inst 3, acad
or rescarch organizations 2, medical association 1, nonprofit organizations |, municipality |, unknown 2
Table 2. Total number of outgoing link destinations by website category
Number of Links to Links to Links to Links 1o Links to Links to Links to
sites in the category A category B eategory C category D category E category F category G
category
Category A 14 1 103 2 15 ] 67 27
Category B M 49 443 28 6 23 127 62
Categones C 02 il 93 213 381 45 95 128

through G

A, Media-related websi publishers) and portal sites

s (newsp

B, Patient association wchsnes—pmlents dlanu., blogs by patients and/or their families

', Websites of medical institutions

D, Websites of research institutions

E, Wehsites of pharmaceutical companies

F, Other websttes that provide medical information
G, nher

Table 2 shows the destinations of the outgoing links from
the websites in each category. Both of the categornies with a
larger number of outgoing links (category A, media-related
websites, and category B, patient-created websites) included
links to paticnt associations, patients’ diaries, and blogs by
patients and/or their families (category B). and links 1o
medical information sites (category F).

‘The single website receiving the most incoming links was
the site of the National Cancer Center. Forty websites had
a link to the site of the National Cancer Center, and 25 of
these did not have any other outgoing links.

Characteristics of the websites of the National Cancer
Center and the websites of other cancer based hospitals

As of December 2006, 179 hospitals in Japan had been certi-
fied as cancer based hospitals." Of these hospitals, 13 had
websites in the top 150 search results that we included in
this study. We examined the characteristics of these 13
cancer based hospital websites plus the site of the National
Cancer Center (Table 3). Seven of these hospitals are

located in the Kanto area, 2 in Tokai, 2 cach in Chugoku
and Shikoku, I in Tohoku, | each in Hokuriku and Shin'etsu,
and 1 in Kyushu.

The median number of outgoing links for each of the 14
websites was 19.5 (range, 4 to 72). The proportion of the out-
going links that pointed to other cancer based hospital sites
was over 40% from 6 of the 14 hospital sites, while it was less
than 10% from the other hospital sites. Aichi Cancer Center"
was the only 1 of the 13 cancer based hospitals whose website
did not include a link to the site of the National Cancer
Center. The number of backlinks to the site of National
Cancer Center was the highest regardless of which search
engine was used to measure the number of backlinks.

Eight of the cancer based hospital sites were publishing
their own cancer information. Two of these websites included
a search function. The Kyushu Cancer Center website!
instead included a link to the information service section of
the site of the National Cancer Center.” The published
information was categorized as information on solid cancer
(43.0%). blood and lymph node cancer (22.1%), treatments
(27.3% ), palliative care (3.4%). examinations (1.8%), and
other (2.4%).
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